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Preface 


This edition of the Minerals Yearbook discusses the performance of the worldwide minerals and materials 
industry during 1994 and provides background information to assist in interpreting that performance. Content of 
the individual Yearbook volumes follows: 

Volume I, Metals and Minerals, contains chapters on virtually all metallic and industrial mineral commodities 
important to the U.S. economy. This volume also contains chapters on Survey Methods, a Statistical Summary of 
Nonfuel Minerals, and Trends in Mining and Quarrying. 

Volume II, Area Reports: Domestic, contains chapters on the minerals industry of each of the 50 States and 
Puerto Rico. This volume also contains a chapter on Survey Methods, and a Statistical Summary of Nonfuel 
Minerals. | 

Volume III, International Review, contains the latest available mineral data on more than 190 foreign countries 
and discusses the importance of minerals to the economies of these nations. The reports also incorporate location 
maps, industry structure tables, and outlook sections. 

This is the last edition of the Minerals Yearbook to be published under the banner of U.S. Bureau of Mines, 
which closed in January 1996. Future editions will be published by the Office of Minerals Information, U.S. 
Geological Survey, MS 983, Reston, VA 22092. Constructive comments and suggestions for improvements from 
readers may be forwarded to this address. 

To acknowledge the accomplishments of the U.S. Bureau of Mines over its 85 year life, a brief history of the 
organization precedes the main text of the Yearbook. On behalf of all past Bureau of Mines Directors, I would like 
to dedicate this edition of the Minerals Yearbook to.the memory and professionalism of all its employees that have 
served it so well since its founding in 1910. 


Rhea Lydia Graham, Director 
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THE HISTORY OF THE U.S. BUREAU OF MINES 


Introduction 


This history was included in this volume 
because it was the last Minerals Yearbook 
published by the U.S. Bureau of Mines 
(USBM). The USBM ceased to exist in 
fiscal year 1996. This was written to provide 
a brief account of why and how the USBM 
was established, what has happened in the 
intervening 85 years, and to report some of 
its major accomplishments. The author 
wishes to thank all those who assisted in the 
creation of this chapter by providing material 
or reviews. Special thanks go to those 
USBM employees who, although they were 
soon to be unemployed, unfailingly 
responded to the author’s requests for help. 
Future editions of this annual report were to 
continue to be published under the banner of 
the U.S. Geological Survey (USGS). 


Creation and Organizational History 


For some years before 1910, there were 
calls from many quarters to create in the 
Federal Government a bureau that would 
collect, evaluate, and disseminate scientific, 
technologic, and economic data of value to 
the mineral industries. The American 
Mining Congress, for example, proposed the 
creation of a Federal Department of Mines at 
its 1896 annual convention. The 
conservation movement also envisioned a 
federal role in helping the Nation use its 
mineral resources responsibly. Concern over 
the waste of both human and natural 
resources was reflected in the President's 
1907 recommendation that a USBM be 
established in the Interior Department. 
Congress, however, did not act on this until 
a series of disasters in the Nation's coal 
mines had focused public attention on the 
loss of human life. ^ These disasters took 
more than 3,000 lives in 1907 alone. There 
were 361 coal miners killed in Monongah, 
WV, on December 6, 1907; 239 killed 2 
weeks later at Jacobs Creek, PA; 154 killed 


By William S. Kirk 


at Marianna, PA, November 28, 1908; and 
259 killed at Cherry, IL, on November 13, 
1909. 

The USGS earlier had established a close 
relationship with the mining and mineral 
industries through the preparation and 
publication of its annual report on Mineral 
Industries of the United States. The USGS 
was also making studies in important mining 
areas. In 1899, the USGS Director 
recommended the establishment of a Division 
of Mines and Mining and, in 1904, Congress 
appropriated funds for analyzing and testing 
the coals of the United States. This led to 
the formation of the technologic branch, 
headed by Dr. Joseph A. Holmes, a former 
North Carolina State Geologist and university 
professor. On May 16, 1910, Congress 
passed the Organic Act (Public Law 179) 
establishing the USBM. The act authorized 
the Secretary of the Department of the 
Interior to transfer to the new bureau the 
types of investigations heretofore conducted 
by the technologic branch of the USGS 
together with the pertinent personnel, 
equipment, and property. The USBM 
became functional on July 1, 1910. Shortly 
thereafter, Dr. Holmes was appointed its 
Director and served until his death in July 
1915. 

Seeking to ensure the future success of the 
USBM, Dr. Holmes took up the serious 
problem of high mortality rate in U.S. 
mining. His goal was that a reduction in the 
rate would stand as the new bureau’s first 
major achievement. Under his direction, 
significant progress was made in perfecting 
methods for saving lives in mine accidents 
and for lessening the dangers to which 
underground workers were exposed. Dr. 
Holmes authored the slogan "Safety First," 
making it the watchword of the USBM 
mission. 

Dr. Holmes’ death was attributed to his 
frequent travels into areas where only trained 
rescue crews should go to visit coalfields in 
which disasters had occurred. This, his 


colleagues thought, overtaxed his strength 
and seriously affected his health. Dr. 
Holmes believed, however, that the arduous 
traveling was necessary to maintain an 
effective educational campaign for the safety 
of miners and the advancement of U.S. 
mineral industries, and he did not spare 
himself in the long and wearing work. In the 
end, Dr. Holmes was remembered as a 
dedicated, indefatigable campaigner for the 
cause of safety among miners. 

As defined in the Organic Act, the scope 
of the USBM was extended into the technical 
processes of production and use, including 
mineral technology and metallurgy. In 
addition to these efforts, the testing of fuels, 
and the investigation of mine explosions, the 
USBM was authorized to investigate the 
methods of mining, and in particular the 
safety of miners, and the appliances best 
adapted to prevent accidents; the possible 
improvement of conditions under which 
mining operations were conducted; the 
treatment of ores and other mineral 
substances; the use of explosives and 
electricity; and the prevention of accidents. 

It is difficult to imagine the application of 
a technologic and safety program to an 
industry organized for profit, as was the 
mineral industry in the United States, without 
an understanding of that industry’s place in 
the national economy. Nevertheless, the 
Organic Act did not specify economics or 
Statistics as within the province of the new 
USBM's duties. From the beginning, the 
Director recognized the value of such data 
and, in his first annual report (for fiscal year 
1911), set forth the need for statistical 
analysis of mineral problems and economic 
evaluation of the mineral industry. 

The USBM's scope was extended in 1913 
by an amendment to the Organic Act (Public 
Law 386). This amended act added 
significantly to the duties, which included the 
following functions: 


To conduct inquiries and scientific and 


technologic investigations concerning 
mining and the preparation, treatment, 
and utilization of mineral substances 
with a view to improving health 
conditions, and increasing safety, 
efficiency, economic development, and 
conserving resources through the 
prevention of waste in the mining, 
quarrying, metallurgical, and other 
mineral industries. 


To inquire into the economic 
conditions affecting these industries. 


To investigate explosives and peat. 


To investigate the mineral fuels and 
unfinished mineral products belonging 
to or for the use of the United States, 
on behalf of the Government, with a 
view to their most efficient mining, 
preparation, and use, and 


To disseminate information concerning 
these subjects. 


In 1915, the Congress passed an act that 
authorized the establishment of 7 mine-safety 
stations and 10 mining experiment stations; 
by 1921, the number of mining experiment 
stations had been increased to 13 and, in 
addition, 12 field offices had been 
established. 

Following the passage of the 1920 Leasing 
Act (Public Law 126), the USBM acquired 
the responsibility of supervising mining 
operations on public lands. 

Nineteen twenty-five was an active year 
for the USBM. First, the USBM was moved 
from the Department of the Interior into the 
Department of Commerce. On June 4, 1925, 
President Calvin Coolidge issued ап 
executive order creating the Department of 
Commerce and transferring the USBM and 
its employees, except those involved in oil- 
leasing work, into the new department, 
effective July 1, 1925. The purpose of the 
transfer was to permit a closer coordination 
of the activities of the USBM with the 
bureaus in Commerce whose activities were 
related. In 1934, the USBM was returned to 
the Department of the Interior by another 
executive order, signed by President Franklin 
D. Roosevelt. 

Second, the USBM entered the field of 
mineral commodity statistics, as the Division 


of Mineral Resources of the USGS was 
transferred to the USBM, thus making the 
USBM the principal collector of mineral 
statistics. From then through the 1940’s, the 
data collection program was accelerated 
because of the broadening of the USBM’s 
own interest in the activities that follow 
mineral extraction and the increase in demand 
for minerals data, particularly by defense and 
emergency agencies. 

Third, the USBM acquired the helium 
program. (See figure 1.) The USBM was 
directed to “conserve, produce, and exploit 
helium gas, a mineral resource pertaining to 
the national defense.” The USBM was the 
world’s only large-scale producer of helium 
until 1961. Major output after World War I 
was for a variety of uses including the space 
program. Five extraction plants were 
operated and, starting in 1963, much of the 
helium was recharged underground for future 
use. 

Although the USBM's early research 
helped reduce the mine fatality rate, disasters 
continued to take a serious toll. The 
USBM's 1910 Organic Act strictly prohibited 
it from inspecting mines; adoption of its 
technical recommendations was strictly 
voluntary. By the late 1930's, the growing 
influence of the labor movement and the 
more expansive New Deal philosophy of 
Government had created a new context for 
the mine safety issue. Government's role 
was to go beyond research and training. 

The Coal Mine Inspection Act of 1941 
authorized the USBM to enter and inspect 
mines and recommend corrective actions. In 
1952, Federal mine inspectors were given 
limited enforcement power to prevent major 
disasters. Critics insisted that wasn’t 
enough. The death of 78 miners in an 
explosion at Consolidation Coal's No. 9 
Mine in Farmington, WV, caused Congress 
to pass the Federal Coal Mine Health and 
Safety Act of 1969 (Public Law 91-173). 
That act put real teeth in Federal safety 
enforcement, setting up procedures for 
developing mandatory standards, and called 
for expanded health and safety research. 
This legislation directed that the USBM 
conduct the research necessary to eliminate 
coal mining hazards and/or provide alternate 
means of mining that reduce the risks of 
health impairment, injury, or death. The 
Federal Coal Mine Safety and Health 
Amendments Act of 1977 (Public Law 95- 


164) provided for the first time a single piece 
of comprehensive legislation for both coal 
and metal/nonmetal mining operations and 
extended the research mandates of prior 
legislation to all segments of the mining 
industry. 

At different times in its history, large 
portions of the USBM were transferred to 
other agencies. The USBM's success in 
developing and introducing new safety 
technologies had always depended on a close 
cooperative relationship with industry. 
Industry officials attended USBM 
demonstrations and opened their mines to 
USBM scientists for testing new equipment 
and techniques. That close relationship 
seemed too close to some. Critics saw the 
USBM as an "industry-controlled agency" 
called upon to regulate its controller. A 
potential conflict of interest existed. In 1973, 
because of such concerns, the Secretary of 
the Department of the Interior separated the 
mining regulatory function from the mining 
research function by creating the Mining 
Enforcement and Safety Administration 
(MESA). About 3,000 people, plus 
facilities, were transferred from the USBM to 
MESA. 


MESA was given responsibility for: 


Enforcing coal-mine and metal and 
nonmetal mining health and safety 
regulations. 


Assessing penalties for violations of 
mine health and safety laws. 


Providing education and training in 
mine health and safety. 


Developing mandatory health and 
safety standards. 


The responsibility for the mining research, 
development, and demonstration function, 
continued to reside in the USBM. MESA 
was later to become the Mine Safety and 
Health Administration (MSHA) of the 
Department of Labor. 

In 1960, the Office of Coal Research was 
spun off from the USBM and established in 
the Interior Department to "develop new and 
more efficient methods of mining, preparing, 
and utilizing coal." In late 1974, this office 
was absorbed into the newly created Energy 


Research and Development Administration 
(ERDA), which was later to become part of 
the Department of Energy. The energy 
research centers of the USBM were 
transferred to ERDA in 1974. 

A number of units and programs were 
created over the years to perform specific 
functions. The USBM had conducted 
international activities since its creation. 
During World War II and into the 1950’s, 
the focus of the USBM’s resource assessment 
and basic research programs shifted to the 
"strategic and critical” minerals and materials 
required to support the defense and industrial 
needs of a growing economy. By definition, 
a "strategic" material was one that was not 
available in adequate supply domestically and 
a "critical" material was one needed for 
national defense. In recognition of the 
growing importance mineral resources played 
in the domestic economy, the USBM 
established a separate international program 
in 1961. 

In support of this new international role, 
the USBM, in cooperation with the 
Department of State, established a Minerals 
Attache program to report on key mineral 
resource developments in the major mineral 
producing regions of the world. (See figure 
2.) At its peak, the Mineral Attache program 
was staffed by USBM mineral professionals 
in 12 American Embassies worldwide. The 
Attaches were an important first-hand source 
for the USBM in assessing the quality and 
availability of international mineral resources 
and provided technical advice and commodity 
market analysis to U.S. mining companies 
and local companies seeking mineral 
development opportunities in these regions. 

In the early 1970's, political and budget 
considerations led the Secretary of State to 
convert the USBM-staffed Minerals Attache 
program to a Foreign Service Officer-staffed 
"Regional Resource Officer” (RRO) 
program. The RRO program was then run 
by the Department of State in consultation 
with a USBM/USGS advisory board. At the 
time of the USBM's closure, there were 10 
RRO's posted to American Embassies in 
Brussels, Canberra, Caracas, Jakarta, 
Johannesburg, Mexico City, New Delhi, Rio 
de Janeiro, Santiago, and Tokyo. 

The USBM maintained a core of 
approximately 30 multidisciplinary, 
multilingual country specialists to prepare a 
definitive annual survey of mineral industry 


activities in more than 160 countries. 
Published as the international volume of the 
USBM Minerals Yearbook, it was widely 
recognized as the most comprehensive work 
of its type. 


А Division of Mineral Information. 


Systems was created in 1979 to foster the 
increased use of computer and data base 


technology and to enhance statistical 
standards in the Automated Minerals 
Information System (AMIS). 


It evolved into the Division of Statistics 
and Information Services in 1990 as part of 
a USBM restructuring effort to consolidate 
and better coordinate a variety of support and 
service functions dispersed throughout the 
Information and Analysis Directorate. These 
functions included data collection, 
publications, and statistical activities, as well 
as information systems апа data 
dissemination. USBM data covered 100 
mineral commodities and more than 168 
countries and included information on 
exploration, development, reserves, capacity, 
prices, production, processing, consumption, 
trade, inventories, and recycling. 

The land and mineral resources program, 
as it was at the time of the USBM’s closure, 
had developed from the USBM wartime 
minerals production programs of the World 
War II and Korean War eras. Implemented 
by a staff of mining engineers, earth 
Scientists, economists, and analysts in 
regional Field Operations Centers in Denver, 
CO, Spokane, WA, and Anchorage and 
Juneau, AK (an eastern Field Operations 
Center in Pittsburgh, PA was closed in 1981) 
and a Washington, DC, headquarters office, 
this program provided scientific and 
economic advice for the national debate over 
how to achieve balance between potential 
economic uses of public lands versus the 
preservation of natural values since passage 
of The Wilderness Act in 1964. 

Over the years, the USBM played a major 
role in advising and assisting the Nation’s 
policymakers in their efforts to address 
mineral and material resource issues. The 
policy function within the USBM took many 
forms. In the early years, such policy 
assistance was provided by the Director or 
his immediate staff. Later, this responsibility 
was focused under either the chief economist, 
the chief scientist, or chief mining engineer, 
depending upon the organizational structure 
at that time. In the mid-1970’s, the USBM 


began incorporating into its headquarters 
function offices responsible for policy issues. 
By the late 1970’s, the USBM had an 
Assistant Director for Policy. Then in the 
1980’s, a Division of Policy Analysis was 
established. In the late 1980’s, as 
environmental and regulatory issues began 
having a greater affect on the mining and 
minerals industries, the USBM established an 
Office of Regulatory Projects Coordination. 
In the 1990’s, the Office of Regulatory 
Projects Coordination was merged with the 
Division of Policy Analysis to become the 
Division of Regulatory and Policy Analysis. 
Over the last score of years prior to 
publication of this chapter, the structure had 
evolved from one staffed almost exclusively 
by economists to one of a multidisciplinary 
nature. 

In 1970, the USBM began the State 
Liaison program to improve the quality of 
Federal minerals information at the State 
level. Under this program, 39 highly trained 
specialists were stationed in individual States 
to serve as Federal contacts, establishing 
relations with State and local governments, 
reporting to USBM headquarters on the 
overall state of mining and related industries 
within their assigned areas, calling attention 
to the wealth of material available from the 
USBM, and filling requests for USBM data 
and research material. The State Liaison 
Officers (SLO’s) prepared the chapters of the 
Minerals Yearbook that covered their 
individual States, sometimes in conjunction 
with State offices. Other Liaison Officer 
duties included serving on State Government 
panels; reviewing proposed legislation on 
mine safety and mine reclamation; meeting 
with college faculty members to plan 
research projects; lecturing on mineral 
matters before various groups; arranging for 
and conducting tours of mines and similar 
points of interest for Federal, State, and local 
officials whose responsibilities required a 
knowledge of mineral industry activities; and 
advising job applicants оп career 
opportunities within the USBM and the 
mineral industry. 


U.S. Bureau of Mines 
Directory of Directors 


In its 85-year history, the USBM had only 
19 directors. At the end of the USBM’s 
existence, any employee with 30 years of 


service would have worked under one-half of 
them. The list of directors and their dates of 
tenure were as follows: 


Joseph A. Holmes.......... 1910-15 
Van H. Manning .......... 1915-20 
Frederick С. Cottrell ........ 1920 

Н. Foster Bain ............ 1921-25 
Scott Turner 2v 1925-34 
John W. Finch ............ 1934-40 
Royd R. Sayers ........... 1940-47 
James Boyd .............. 1947-51 
John J. Forbes ............ 1951-55 
Marling J. Ankeny ......... 1956-64 
Walter J. Hibbard, Jr........ 1964-68 
John Е. O’Leary........... 1968-70 
Elburt Е. Osborn .......... 1970-73 
Thomas V. Falkie.......... 1974-77 
Roger A. Markle .......... 1978-79 
Lindsay D. Norman, Jr ...... 1980-81 
Robert C. Horton .......... 1981-87 
TS ALY жиза шз авом 1988-93 
Rhea Lydia Graham ........ 1994-96 


Directors, First and Last 


Joseph Austin Holmes, the first Director 
of the USBM, was born at Laurens, SC, on 
November 23, 1859. In 1881, he graduated 
from Cornell University with the degree of 
B.Agr., where he specialized in geology, 
chemistry, metallurgy, and physics. He was 
professor of geology and natural history at 
the University of North Carolina during 
1882-91, and, in the latter year, was 
appointed state geologist. In 1904, the 
President appointed Dr. Holmes chief of the 
laboratories for testing fuel and structural 
materials at the USGS. Subsequently, he 
became chief of the technological branch. 
He was appointed by President Taft as the 
Director of the USBM upon its formation in 
1910. 

Under his management, new methods 
were perfected for preventing mine accidents. 
He equipped a model mine for testing 
explosions at Bruceton, РА, and in October 
1911, organized the first national mine safety 
meeting. Не was responsible for the 
establishment of Federal and State rescue 
stations in the coal and metal mining regions 
and the equipping of railroad cars as mobile 
safety and rescue stations. His most 
important discovery was that dust from 
bituminous coal was more dangerous than 
firedamp (methane) and, contrary to theory, 


would cause an explosion without the 
presence of gas. He was a member of the 
American Institute of Mining Engineers, and 
a fellow of the American Association of the 
Advancement of Science, and the Geological 
Society of America. The honorary degree of 
LL.D. was conferred upon him by the 
University of North Carolina and that of 
D.Sc. by the University of Pittsburgh. He 
died in Denver, CO, on July 12, 1915. 

Rhea Lydia Graham, a geologist with a 
background in environmental consulting and 
engineering, was sworn in as the 19th 
director of the USBM on October 17, 1994. 
With her extensive experience in the minerals 
industry as an administrator in both the 
public and private sectors, she led the USBM 
with hard work, dignity, and pride. 

As a senior scientist with Science 
Applications International Corporation in 
Albuquerque, NM, she worked with 
Government agencies on reinvention efforts. 
She assisted the U.S. Department of Energy 
in environmental regulatory compliance for 
the Waste Isolation Pilot Plant in Carlsbad, 
NM. 
From 1988-91, Ms. Graham provided 
expertise in preparing for environmental 
compliance audits of the hazardous and 
mixed waste facilities at Lawrence Livermore 
National Laboratory, Lawrence Berkeley 
Laboratory, and Idaho National Engineering 
Laboratory. 

From 1991-93, Ms. Graham served as 
director of the Mining and Minerals Division 
of the State of New Mexico Energy, 
Minerals, and Natural Resources Department. 
She administered the Title IV and Title V 
Programs for coal mine reclamation under 
the Surface Mining Control and Reclamation 
Act where she was responsible for 
administration and enforcement of permitted 
coal mine operations, safeguarding and 
protection of health and the environment 
under Abandoned Mine Land funds, and 
administration of grants and subcontracts to 
accomplish program goals. The Division 
also included the Mine Registration and 
Geological Service Bureau, which 
administered the State mine registration and 
safeguarding program and compiled and 
published mineral resources data for use by 
all State agencies. During her tenure, a 
hardrock mine reclamation law was passed 
by ‘the New Mexico Legislature for 
administration by this Division. 


She had experience with private-sector 
consultants such as Deuel and Associates, 
Inc. of Albuquerque, NM, and CH2M Hill, 
of Portland, OR, where engineering geology 
and environmental compliance were her 
primary projects, and Exxon Company USA, 
of Houston, TX. Ms. Graham also worked 
in the public sector as a research scientist in 
engineering geology for the Agriculture 
Department’s Forestry Sciences Laboratory 
in the Pacific Northwest. She served on 
National Research Council committees for 
the National Academy of Sciences (Ground 
Failure Hazards: 1986-90; Research of the 
USBM: 1994). 

Under her leadership and management, 
she continued the focus of a major 
reinvention effort that addressed both the 
recommendations of Vice President Gore’s 
National Program Review and the relevancy 
of the USBM’s programs. The last year of 
the USBM was a critical time for the agency 
that for 85 years had played a vital role in 
helping the Nation solve its mineral-related 
problems involving environmental and 
economic goals as well as issues of worker 
health and safety. 

Ms. Graham came to the USBM with a 
rich personal history. Mining had influenced 
her family for almost 100 years. Нег 
father’s family had lived in Gibson County, 
IN, since before the Civil War, and many of 
her relatives were still active farmers there. 
Since the early 1900’s, they had augmented 
their farming income by working in the 
nearby coal mines. 

She obtained an A.B. in geology from 
Bryn Mawr College in 1974 and an M.A. in 
oceanography from Oregon State University 
in 1977. She was a registered geologist, a 
registered engineering geologist, and a 
registered environmental assessor. 

When the final chapter of the USBM was 
written, Rhea Lydia Graham was 
remembered as a leader who had served the 
USBM with distinction and a high degree of 
dignity. 


USBM Locations 


At the time of its closure, the USBM had 
facilities in 13 locations around the country. 
In Washington, DC, the USBM’s 
headquarters provided policy direction and 
administration support for program 
operations. There were nine Research 


Centers, located in Albany, OR; Denver, 
CO; Minneapolis, MN; Pittsburgh, PA; 
Reno, NV; Rolla, MO; Salt Lake City, UT; 
Spokane, WA, and Tuscaloosa, AL. The 
USBM also had three Field Operations 
Centers, in Alaska (with offices in Anchorage 
and Juneau); Spokane, WA, and Denver, 
CO. In addition, there was a Minerals 
Availability Field Office in Denver, CO, and 
a Helium Operations facility in Amarillo, 
TX. 


Major Accomplishments, 1910-89 


The USBM made many contributions to 
the mining and mineral industries in its 85 
years. One of the earliest and most 
significant accomplishments was the 
reduction in mine fatalities. (See figure 3.) 
Many more were to follow. 

In 1911, the USBM's first metallurgical 
study found a way to remove sulfur from 
smelter fumes that were killing trees in 
public forests. In the 1920's, USBM smoke 
abatement studies helped Salt Lake City 
combat air pollution caused by its 
coal-burning furnaces. 

In 1912, the USBM developed a low-cost 
way to extract radium needed for cancer 
treatment from domestic ores. By 1915, it 
had provided the technological jumpstart for 
mining domestic molybdenum, a key element 
for steel production. | 

Work on breathing devices provided new 
protection for rescue workers who had to 
enter mines to look for survivors or recover 
the dead. During World War I, the USBM 
used its expertise in this area to develop gas 
masks to shield American soldiers from 
poisonous gases. 

In the 1920's, experts on mine gases 
established ventilation requirements for the 
Holland Tunnel, which linked New York 
City and New Jersey. (See figure 4.) This 
was done by measuring the exhaust gases 
from cars driven around an underground oval 
track built in the USBM's Experimental Mine 
at Bruceton, PA. USBM research on the 
ignition of anesthetic gases virtually 
eliminated the risk of explosions in hospital 
operating rooms. 

The USBM developed an electric brass 
furnace and improved  brickmaking 
technology. 

In the 1930’s, the USBM provided 
technical and support assistance to the 


National Resources Board, established by 
Executive Order 6777, in the preparation of 
their reports on mineral and material issues. 

The USBM helped establish a 
cost-competitive potash industry in the 
southwest. The World War II years saw 
successes with electrolytic chromium, cobalt, 
and manganese processing. 

In the 1940’s, the USBM was responsible 
for providing technical and policy support to 
various wartime and post-wartime efforts to 
ascertain the Nation’s mineral resource 
position. 

In the late 1940’s and early 1950’s, Dr. 
William Kroll a refugee from the Nazi war 
machine, worked for the USBM on 
technologies for handling reactive metals 
such as zirconium and titanium. Zirconium 
research was so successful that the U.S. 
Navy and Atomic Energy Commission asked 
the USBM to build a commercial-scale plant 
and produce the metal for use in nuclear 
reactors. (See figure 5.) USBM zirconium 
made possible the first atomic powered 
submarine, the USS Nautilus, and the 
beginnings of the nuclear Navy. The Kroll 
process remained in its original form or 
modifications thereof and was the principal 
method used at the time of publication for 
economically recovering titanium 
and zirconium metal from their ores. 

USBM research resulted in techniques that 
were the basis of gold recovery for the U.S. 
gold mining industry at the time of 
publication. First, the USBM, in cooperation 
with others, developed a carbon 
adsorption/desorption process for extracting 


gold from pregnant cyanide solution and. 


regeneration of the carbon. The method 
entailed the use of a hot sodium hydroxide- 
cyanide solution to strip the gold and silver 
values into a concentrated solution, and an 
electrolytic mass transfer cell to plate the 
precious metals onto steel wool. The sodium 
hydroxide-sodium cyanide electrolyte and 
steel wool cathode remained common to the 
electrowinning cells used in many 
commercial operations in the United States, 
as well as all over the world. Then, this 
treatment was combined with the dump- 
leaching technology that was used on low- 
grade copper ores. The resulting process 
permitted the treatment of very coarse, low- 
grade ores that would otherwise require 
prohibitively expensive grinding and 
agitation-leaching equipment.. The modest 


capital cost for the heap-leach installations 
was only about 10% of the plant investment 
needed for conventional milling operations. 
(See figure 6.) The revival of the domestic 
gold industry in the 1980’s was due, in part, 
to this technological development. The 
technique allowed new, nontraditional mining 
companies to enter a field from which they 
previously had been excluded. The process 
was selected by Chemical Engineering 
magazine as one of the top technical 
developments in the chemical process 
industries for the period October 1969 to 
April 1970. 

For most of the first half of the 20th 
century, the USBM stood alone in the 
development of fundamental thermodynamic 
data as a key element in the evolution of a 
modern efficient industrial society. By 1950, 
the USBM's thermodynamic research group 
had produced, in just 24 years, between 50% 
and 70% of the basic thermodynamic data 
used to design and operate smelters and 
reaction vessels, and to develop new high 
technology metal alloys. The publication of 
these data took many forms, notably the 
USBM Bulletins, Volumes I-XII, 
"Contributions to the Data of Theoretical 
Metallurgy." 

The USBM provided technical and policy 
support to the Paley Commission (The 
President's Material Policy Commission) that 
was established to study the materials 
problems of the United States and its relation 
to the free and friendly nations of the world. 

In the mid-1950's, the USBM provided 
technical and policy support to the Second 
Hoover Commission in the development of 
its report evaluating the operation of the 
National Stockpile. In subsequent years, the 
USBM continued to provide technical and 
policy support on the operation of the 
National Critical Materials Stockpile. 

The USBM devoted much attention to the 
problem of controlling mine roofs and was 
largely responsible for the adoption of roof- 
bolting in coal mines. 

The USBM had a long record of 
contributions to the iron and steel industries, 
the Nation's industrial backbone. For 
example, 1960's blast furnace research 
attracted the cooperative support of 22 U.S. 
steel companies. Technology developed by 
the USBM as a result of this work was 
incorporated into modern blast furnace 
practice. 


The Wilderness Act of 1964 added U.S. 
Forest Service (USFS) areas and acreage to 
the national wilderness system and designated 
that the USBM and USGS should conduct 
mineral surveys of wilderness lands on a 
planned and recurring basis. After 1964, 
subsequent legislation added significant USFS 
acreage to the wilderness system, and, in 
1976, significant Bureau of Land 
Management (BLM) lands were designated 
wilderness with the same mineral survey 
requirements. In nearly 30 years of 
wilderness investigations, the USBM 
evaluated nearly 2,000 individual wilderness 
areas and produced about 1,500 technical 
mineral reports mainly for the USFS and 
BLM. In conducting field studies in remote, 
rugged areas with wilderness system access 
restrictions, the USBM had a good safety 
record until 1992. In one of the last 
wilderness system field investigations, and at 
the BLM’s request for a field analysis of the 
Scotts Basin Wilderness Study Area, Deep 
Creek Mountains, UT, two USBM 
geologists, Brian Hannigan and Steve Tuftin, 
were killed by lightning. 

In the late 1960’s, the problem of junked 
automobiles received a great deal of public 
attention. Part of the problem was the open 
burning of the car bodies before they could 
be sold as steel scrap. The USBM designed 
an incinerator that would burn the cars 
without smoke emissions. Based on this 
design, 29 commercial incinerators were built 
and operated around the country, burning a 
Significant portion of the 10 million autos 
scrapped each year. The smokeless 
incinerator served as an economical interim 
solution to a nagging national problem. 

In 1972, in response to Public Law 91- 
631, the USBM prepared for the Secretary of 
the Interior the First Annual Report of the 
Secretary of the Interior under the Mining 
and Minerals Policy Act of 1970. In 
subsequent years, the USBM staffed similar 
Secretary Annual Reports on Mining and 
Mineral Issues. 

Drainage from mines was one of the most 
significant environmental problems facing 
land managers. Heavy metals and the acidic 
nature of the drainage threatened aquatic life 
and drinking water sources. The USBM 
developed a number of methods for treating 
this problem. (See figure 7.) 

The toll that mining could take on the land 
became apparent by midcentury. USBM 


studies of abandoned mine problems dated 
back to the 1950’s when the legacy of coal 
mining and the well-being of communities 
began to collide. Subsidence had damaged 
homes and other structures built over old 
mines. (See figure 8.) USBM scientists 
injected wastes such as fly ash into 
underground workings to stabilize the earth 
and buildings above, in addition to 
developing state-of-the-art production 
technology and structural protection criteria. 

Fires at abandoned mines were another 
focus for the USBM's early remediation 
research. Control efforts included trenching 
to isolate the burning material, and injection 
of a cryogenic slurry to extinguish the 
material. 

Reclamation became a regulatory concern 
when the Office of Surface Mine Reclamation 
and Enforcement was established in 1977. 
USBM research supported Federal and State 
agencies tasked with restoring mined lands. 

An economical way to recover iron ore 
from nonmagnetic taconite substantially 
increased the Nation’s iron ore production 
capacity. (See figure 9.) Using selective 
flocculation combined with flotation, more 
than 90 million metric tons of iron ore pellets 
have been produced as a result of the 
USBM’s research activities. 

The first systematic USBM studies of 
Indian lands were a series of mineral 
reconnaissance studies and reports in the 
1960’s on all 22 Indian reservations in the 
Missouri River Basin. These reports were 
intended to identify all the available mineral 
resource information for each reservation in 
an effort to enhance Indian employment and 
income through mineral development. In 
1974, the USBM, USGS, and the Bureau of 
Indian Affairs agreed to support a nationwide 
series of Indian lands mineral studies that 
would support the "self-determination" goals 
of tribal organizations and the responsibilities 
of the Secretary of the Interior. By 1991, 
the USBM had completed Phase I studies 
(literature searches) on 270 Indian 
reservations, and Phase II and Phase III 
studies (detailed geological investigations, 
including drilling, and bulk metallurgical 
sampling and testing) on more than 50 
reservations. In addition, the USBM's 
Minerals Availability Field Office, Denver, 
CO, consulted with several tribal 
investigations for the successful negotiation 
of lease agreements to produce energy 


minerals. 

The USBM began evaluating domestic 
clay and shale resources in 1938. Data from 
the research demonstrated that shales and 
clays could be used to make lightweight 
aggregate suitable for structural concrete 
applications where weight reduction was an 
important consideration. This resulted in the 
establishment of an industry to produce 
lightweight aggregate for concrete. In related 
research begun in 1979, the USBM, working 
with the Federal Highway Administration, 
pioneered the use of synthetic ceramic 
aggregates such as waste slate and copper 
mill tailings to improve wear and skid 
resistance on paved road surfaces. 

The USBM conducted extensive research 
to solve some of the severe materials 
corrosion problems inhibiting the 
development of liquid-dominated geothermal 
resources for energy and mineral values. 
This research provided an extensive data base 
for the selection of materials for constructing 
geothermal plants. USBM research scientists 
were frequently contacted by major 
geothermal facilities contractors for specific 
materials recommendations. 

In 1980, the Alaska National Interest 
Lands Conservation Act (ANILCA) was 
passed creating large Federal conservation 
units in Alaska and Section 1010 required 
mineral assessments of all conservation units. 
To respond to this mandate, the USBM, 
which had been working in Alaska since the 
USBM was created in 1910, began a series 
of studies of mining districts that were 
prioritized according to land management 
agency need, known mineral potential, and 
degree of transportation infrastructure 
present. Mining districts completed included 
Valdez Creek, Juneau, Ketchikan, and 
Colville. Over the years, the USBM’s work 
in Alaska resulted in recognition of important 
mineral potential in previously unrecognized 
areas that resulted in industry discoveries, 
Native and State land selection decisions, and 
land-use decisions. Most notable among 
these were the discoveries of massive sulfide 
mineralization that led to the discovery the 
Red Dog Mine, (see figure 10) a world class 
lead-zinc mine. Other significant 
accomplishments included mineral alternative 
support for the Tongass National Forest land- 
use plan. Because of the significance of the 
remaining ANILCA-mandated work to be 
accomplished, the Alaska Field Operations 


Center of the USBM was transferred to BLM 
to continue the ANILCA work. 

With the increasing concern about import 
dependency and the potential resource war, 
the USBM played an important role in 
assisting the various governmentagencies and 
commissions examining this issue. The 
USBM policy office developed a number of 
reports discussing this issue, including the 
1985 report requested by the Chairman of the 
Transportation, Aviation, and Materials 
Subcommittee of the U.S. House of 
Representatives concerning the issue of South 
Africa and the Nation's dependency on 
critical materials from South Africa. 

At the time of the USBM's closure there 
were two program directorates: Information 
and Analysis and Research. 


Principal Programs and Accomplishments, 
1990-95 


Information and Analysis 


The Information and Analysis 
Directorate's mission was to provide timely, 
unbiased information to support policymaking 
affecting the minerals and materials position 
of the Nation and to contribute to informed 
decisions about major national issues affected 
by resultant policies. The five directorate 
programs collected data on the production 
and consumption of more than 100 mineral 
commodities in the United States and from 
190 foreign countries. They also assessed 
the worldwide availability of minerals, and 
analyzed the impact that Government 
policies, economic conditions, and Federal 
land-use decisions had on the Nation's ability 
to provide for itself a sustainable supply of 
minerals. To support these responsibilities, 
the Directorate maintained a unique body of 
expertise that included commodity, materials, 
and foreign country specialists, engineers, 
geologists and other scientists, policy 
analysts, economists, and other professionals 
with special skills. These professionals were 
supported by two large-scale state-of-the-art 
information systems, the Automated Minerals 
Information Systems (AMIS) апа the 
Minerals Availability System/Mineral 
Industry Location System (MAS/MILS). The 
results of this work were disseminated 
worldwide through a highly regarded series 
of statistical and analytical publications. 


Commodities and Materials 
Program Description, 1990-95 


The commodities and materials program 
provided information and analysis on 
mineral/material flows and was one of Ше 
key supports for other USBM analysis and 
research activities. The program addressed 
fundamental trends in materials use in the 
United States and other industrialized nations. 
Program activities also developed overall data 
on materials flows by industrial sector 
nationwide and provided an analytic and 
technical framework to assess why and when 
substitution was likely to occur; evaluate the 
long-term implications of increasing reliance 
on nonrenewable resources; develop 
information on material recapture, waste 
reduction potential, and ultimate discards to 
the environment; and develop needed 
information on emerging high technology 
advanced materials. 

Commodity specialists in the program 
provided reports and consultative services on 
virtually every technical/economic activity 
involving minerals from exploration and 
mining through recycling and disposal. The 
specialists assessed data on more than 100 
raw-processed minerals and disseminated 
information to Government, industry, and 
academia through consultative services, 
special reports, and more than 400 recurring 
publications. This work was done to identify 
important new minerals and materials trends 
and to provide Congress and the Executive 
Branch with options that responded to 
national issues associated with those trends. 
This program was transferred to the USGS. 


Accomplishments, 1990-95 


The commodities and materials program 
produced the minerals and materials volume 
of the USBM's world-renowned Minerals 
Yearbook. (See figure 11.) Specialists in the 
program .wrote approximately 80 annual 
commodity reports which comprised Volume 
I. These reports provided the most 
comprehensive information available 
anywhere on U.S. mineral industries. 

The program produced monthly, 
quarterly, and annual Mineral Industry 
Surveys (MIS) for mineral commodities. 
About 400 of these reports were produced 
each year to provide the latest Government 


information available to spot trends affecting 
prices, employment, and supplies and 
included information on new developments in 
production and consumption. These free 
publications were distributed to more than 
50,000 subscribers on a monthly, quarterly, 
and annual basis. In addition, the MIS were 
distributed electronically via the USBM's 
FaxBack system, which delivered the reports 
24 hours a day, 7 days a week. 

Commodity and materials specialists 
provided technical advice and support to 
innumerable policy-setting initiatives in both 
Government and industry. By 1996 when the 
USBM closed, Ше specialists were 
responding to more than 2,000 customer 
requests every month. For example, 
commodity specialists provided data and 
analysis used as the foundation for resolving 
international trade disputes, assessing import 
reliance, (see figure 12) combating terrorism, 
and managing the National Defense 
Stockpile. In addition, materials specialists 
working with the Council of Great Lakes 
Governors developed ап integrated 
assessment of material flows in the Great 
Lakes region and identified appropriate 
market opportunities where the buying power 
of State Governments in the region can be 
used to promote recycling markets. 

Each January, the program published 
Mineral Commodity Summaries and its 
predecessor Commodity Data Summaries 
covering nearly 100 minerals and materials. 
This report provided the first review 
available on industry events, trends, and 
issues of the prior year. 

The program published three innovative 
volumes of The New Materials Society, 
which presented a comprehensive overview 
of new materials issues, trends, and impacts 
in the United States. These were used in 
industry and Government, as well as 
textbooks at some universities. 

Material balance studies were developed 
for selected mineral and metal commodities 
covered by the program. These studies 
detailed the full life cycle of the commodities 
from extraction through manufacturing, use, 
recycling, and ultimate disposal. The studies 
were designed for use by mineral industries 
and the environmental community to identify 
potential targets for source reduction, 
decreasing | process  inefficiencies, апа 
eliminating dissipative uses. 

Material specialists developed indicators 


of material use trends and patterns as part of 
an ongoing Federal effort to define resources 
stewardship. This work assisted the 
Interagency Working Group on Sustainable 
Development Indicators, the Interior 
Department Task Force on Natural Resource 
and Environmental Indicators, the 
Interagency Council on Environmental 
Technology, and the goals and indicators 
working group of the President's Council on 
Sustainable Development. 

The publications and services of the 
commodities and materials program were 
expected to continue at the USGS. 


International Mineral Studies 
Program Description 


This program was designed to assist U.S. 
industry and Government in meeting strategic 
material and global competitive objectives. 
The program was structured to assess and 
respond to the dynamics and complexities of 
a global economy and its impact on the 
competitiveness of the U.S. minerals 
industry. 

The international minerals studies program 
focused on worldwide issues of resource 
availability, production, consumption, trade, 
economics, technology, and the environment 
as related to minerals and materials 
industries. Special emphasis was placed on 
issues affecting U.S. and world mineral 
markets. 

This work, carried out by the USBM's 
country specialists, monitored the mineral 
industries of some 175 countries, 
representing a multitrillion dollar global 
mineral economy and more than $500 billion 
in global mineral trade flows. These studies 
provided U.S. decisionmakers with the 
fundamental information on the industrial 
capacity, production plan, trade practices, 
labor and energy constraints, level of 
technology, mineral and foreign investment 
policies, and the environmental practices of 
countries that supply essential minerals to the 
United States, as well as those that compete 
with the United States in global mineral 
markets. This worldwide data gathering 
effort was the foundation of the USBM's 
international program апа laid Ше 
groundwork for in-depth analyses that were 
essential for effective decisionmaking. 

The USBM maintained an ongoing 


program to assess major issues affecting the 
competitive position of the domestic minerals 
and materials industry in world markets, the 
international financing of foreign minerals 
projects, and materials industry, including the 
implications of bilateral and multilateral trade 
agreements. Those assessments provided 
mineral-related technical and economic 
advice to the U.S. Trade Representative 
(USTR), other Government agencies, and 
international development finance 
organizations to help formulate and 
implement U.S. trade policy. Part of this 
program was transferred to the USGS in 
January 1996. 


Accomplishments, 1990-95 


The major, worldwide recognized product 
of this program was the Minerals Yearbook- 
International Review, an annual in-depth 
analysis of the global minerals industry in 
180 countries. This review, which was to 
continue to be published by the USGS, 
provided comprehensive reports and analysis 
of worldwide mineral industry 
developments, the status of mining and 
foreign investment laws in each country, 
mineral locality maps, industry ownership 
and capacity tables and an industry outlook 
section. The International Minerals Yearbook 
was widely used as a standard reference on 
the international minerals industry by 
Government policymakers, the mining 
industry, related equipment manufacturers 
and service companies, and by the 
international financial community. To 
respond to customer surveys requesting more 
timely data, since 1995, individual country 
reviews were made available to the public as 
soon as prepared through an on-demand 
FaxBack system. 

USBM country specialists also prepared a 
number of more in-depth studies on selected 
countries in the Minerals Perspectives and 
Minerals Issues series of the USBM. 
Recent Minerals Perspectives included 
detailed studies on the Mineral Economy of 
Mexico (1992), highlighting the importance 
of minerals to the Mexican economy as the 
country joined the North American Free 
Trade Agreement (NAFTA); on the Mineral 
Industries of Guinea (1990) highlighting the 
world’s largest resources of bauxite along 
with their additional diamond, gold, and iron 
ore production potential; and A Regional 


Assessment of Selected Mineral Commodities 
in Subequatorial Africa (1991), published 
jointly with the British Geological Survey and 
the Geological Survey of South Africa. This 
latter study, published under the umbrella of 
a six-nation International Studies in Mineral 
Issues working group, assessed the mineral 
resource potential of 27 commodities in 19 
central and southern African countries and 
highlighted associated infrastructure issues in 
the region. 

The Minerals Issues Series provided a 
forum for the International Division’s 
primary language research into selected 
strategic mineral sectors of China and the 
former Soviet Union. Recent publications 
have included the “Iron and Steel Industry of 
China" (1990) and "The Light Metals 
Industries of China" (1993) covering the 
aluminum, magnesium, and titanium 
industries. 

The USBM's country specialists served on 
an on-going basis as technical advisors to 
USTR and the Departments of Commerce, 
State, Treasury, and Defense providing input 
to a wide range of mineral related policy 
issues, from the sanctioning of strategic 
minerals from South Africa under the 
Comprehensive Anti-Apartheid Act, to Cuban 
nickel sanctions; on a number of commodity 
dumping issues, such as with tungsten 
imports to the United States from China; and 
on mining-related environmental issues 
associated with Chile’s proposed accession to 
NAFTA and related to the United States- 
Canada debates over the development of the 
Windy Craggy copper deposit in British 
Columbia. The State Department also drew 
on the USBM country specialist expertise to 
provide briefings to newly assigned 
Ambassadors and other diplomats on mineral 
industry issues in their assigned countries. 

For the Interagency Working Group on 
Multilateral Aid, the USBM coordinated the 
evaluation of proposed mineral project loans 
by international financial institutions. In an 
average year, at least 2 dozen evaluations of 
proposed projects were completed. These 
assessment activities contributed to the World 
Bank's decision to pursue a more 
conservative lending policy. Proposed 
Export-Import Bank loans and guarantees for 
mineral projects also were examined by 
USBM staff who served as the Department of 
the Interior representatives at meetings of the 
National Advisory Council on International 


Monetary and Financial Policies. 

The USBM represented the Department on 
the Section 409(b) Committee chaired by the 
USTR. The Committee, established in 
response to the United States-Canadian Free 
Trade Agreement, identified U.S. industries 
that would lose domestic markets to 
subsidized Canadian exports. The USBM 
analyzed a petition by the Nonferrous Metals 
Producers Committee that sought 
identification of the copper, lead, and zinc 
industries as industries that would be 
adversely affected by competition from 
Canadian producers. Because of this analysis, 
all three industries gained access to USTR 
information on Government subsidies that 
support their Canadian competitors. 

At the request of the Department of State, 
the USBM conducted an analysis to estimate 
the direct economic impacts of a U.S. import 
embargo on strategic and critical minerals 
produced in South Africa. This analysis was 
used to assist the Administration and 
Congress in determining the economic 
impacts of a successful U.S. embargo of 
South African strategic and critical materials. 
The estimates were used in the congressional 
debate over amendments to the 
Comprehensive Anti-Apartheid Act of 1986. 
At the request of the Chairman of the House 
Energy and Commerce Committee, the 
USBM conducted a follow-on study to 
estimate the impact that a successful U.S. 
embargo on South African platinum-group 
metals would have on employment and the 
gross national product. In addition, an 
assessment of materials that experienced.a 
significant growth in demand and reduced 
domestic availability was completed and 
distributed to Congress, Federal agencies, 
and the public. This type of assessment 
provided an early-warning system for 
situations in which the disruption of imported 
materials supplies could adversely affect the 
Nation. 

The USBM represented the Department on 
committees dealing with the Environmental 
Side Agreements ої NAFTA, and 
development of policy positions for Latin 
American mining considerations апа 
implementation language for the Basel 
Convention and for the United Nations Law 
of the Sea Treaty and the supplemental 
Seabed Mining Agreement. The domestic 
mineral resource effects of the recent 
liberalization of the Latin American mining 


laws and investment climates were evaluated. 

. International trade and environment 
agreements were reviewed to identify and 
evaluate impacts on the U.S. minerals 
industries competitiveness. The USBM 
reviewed the Montreal Protocol, the Basel 
Convention, the London Dumping 
Convention, the Protocol on Environmental 
Protection to the Antarctic Treaty, and the 
United Nations Conference on Environment 
and Development accords. Special attention 
was given to proposals that could adversely 
affect trade flows of recyclable mineral 
wastes. The USBM worked with the USTR, 
and with the interagency Trade and 
Environment Working Group to develop U.S. 
policy with respect to minerals trade and 
related environmental impacts. The U.S. 
positions were used for these agreements at 
meetings of the General Agreement on 
Tariffs and Trade and the Organization for 
Economic Cooperation and Development. 
The USBM also worked with USTR, the 
Environmental Protection Agency (EPA), and 
the U.S. State Department to develop 
international environmental policies. 


Land and Mineral Resources 
Program Description, 1990-95 


The land and mineral resources program 
was organized into three components: 
Mineral Land Assessments, Minerals 
Availability, and Minerals Environmental 
Studies. 

The mineral land assessment program 
component employed field geologic and 
engineering methods to estimate the future 
mineral supply potential of public lands 
managed by, mainly, the USFS and the 
BLM. These assessments helped identify and 
evaluate trade-offs between possible minerals 
development and protection of environmental 
values such as wilderness areas, endangered 
species habitats, or watersheds. Geographic 
Information System (GIS) and economic 
analysis techniques were used extensively in 
these studies. 

The minerals availability program 
component included sensitivity analyses of 
the impacts of technologies, regulations and 
policy alternatives on the production costs 
and economic viability of mines and mineral 
deposits. This activity was supported by 
mining, metallurgical and cost-estimating 


engineers, economists, mineral analysts, and 
the Minerals Availability System (MAS). A 
data base was developed on mineral reserves, 
production costs, and technologies for more 
than 3,000 major world mines, mineral 
processing plants, and mineral deposits. 
Capital and operating costs were estimated to 
determine the competitiveness of each mine. 
Availability studies were published 
periodically for 3 dozen commodities 
essential to the National economy or security. 

The mineral environmental studies 
program component utilized USBM expertise 
to help resolve the growing Government 
liability for environmental and safety hazards 
at inactive and abandoned mines on public 
lands. The MAS/MILS data base, (see 
figure 13) on more than 200,000 U.S. 
mineral locations, was used to quantify and 
prioritize inactive and abandoned land sites 
for Federal land managers. Field geologists 
and engineers evaluated the content and 
distribution of heavy metals and toxic 
elements in mineral wastes piles in order to 
characterize environmental risks and to 
identify remediation strategies. 


Accomplishments, 1990-95 


The late 1980’s and early 1990’s saw 
Federal land managers faced with more 
complex land use decisions involving very 
large acreages, frequently in excess of 5 to 
10 million acres. The USBM continued a 
high level of decision support through land 
assessments addressing economic апа 
environmental protection options. Major 
studies were conducted in the mineral-rich 
West Mojave Desert in support of a special 
coordinated land management plan. To 
protect the desert tortoise, Mojave ground 
squirrel, and other endangered species USBM 
analysts supported development of the 
Environmental Impact Statement planning 
alternatives relative to species protection and 
economic development alternatives. 

Multiyear mineral assessments were 
conducted on BLM land in Nevada, in the 
Winnemucca planning unit and for the 
Humboldt River Basin. The USBM 
addressed the mineral resources, modeled the 
economics of mineral development 
possibilities, and inventoried inactive and 
abandoned mine land sites. (See figure 14.) 

The USGS assessments in the Salmon and 
Beaverhead National Forests supported a 


major ecosystem managementinitiative in the 
Columbia River Basin of Idaho, Montana, 
Oregon, and Washington. This study helped 
to develop a management and land-use policy 
framework for the Northwest with its 
principal objectives to rehabilitate salmon 
habitat, preserve old growth forest, and 
generally provide for environmentally 
compatible economic development. 

The decline of communism provided the 
opportunity to expand the coverage of 
minerals availability studies, making them 
truly global. Twelve hundred mining 
properties in the former Soviet Union and 
eastern Europe and' 600 in China were added 
to the MAS/MILS data base. A CD-ROM 
version of MAS/MILS made this 
comprehensive collection of geographically 
referenced data on more than 220,000 
mineral properties easily accessible to the 
public. | 

Twelve minerals availability studies were 
published to reflect significant changes in 
mining and processing technologies as well as 
changing market conditions. For example, a 
gold appraisal was driven by the soaring 
1980-90's production in the United States and 
other parts of the world and by attendant 
environmental conflicts and mineral policy 
questions. It provided critical data for a 
major study that estimated Government 
revenues and employment effects from 
proposed revisions to the U.S. Mining Law. 

Innovative, USBM-developed analytical 
methods were used to fil gaps in 
Government information about U.S. coal 
reserves and international coal trade. Studies 
of 14 map quadrangles in Central Appalachia 
showed that recoverable coal resources were 
much lower than had been previously 
estimated. In the international arena, eight 
bilateral cost comparisons studies were 
completed comparing U.S. costs with 
comparable producers in Australia, Canada, 
Colombia, Indonesia, Poland, Russia, South 
Africa, and Venezuela. These competitiveness 
studies identified principal differences in 
costs among the world's competing export 
coal producers. 

To ensure that IAM inventory surveys 
were conducted cost-effectively and 
consistently by Federal land managers, the 
USBM developed the step-by-step Abandoned 
Mine Land Inventory and Hazards Evaluation 
Manual. | Major IAM inventories were 
conducted for the USFS in Washington State 


and of the Cornonado and San Bernardino 
National Forests in Arizona and California, 
respectively. Additional studies were done in 
Alaska (Chugach and Tongass National 
Forests), and in Idaho, Montana, Nevada, 
Utah, and Wyoming. Working with a 
Department of Interior task force, the USBM 
took the lead in developing a prioritizing 
mechanism for IAM sites. 

In cooperation with the National Park 
Service (NPS), the USFS, and several State 
governments, the USBM characterized 
environmental problems and risks associated 
with past mining operations. Studies 
included the historic Kennicott.Mine in the 
St. Wrangell-St. Elias National Park and 
Preserve in Alaska, mercury mines in the Big 
Bend National Park, Texas, and gold mines 
near Lake Mead National Recreation Area. 


Regulatory Impact Analysis 
Program Description 


As the Nation became more aware of the 
environmental impacts of industrial 
developments, the USBM incorporated 
Regulatory Impact Analyses into its policy 
analysis efforts. Its goals were to identify 
and assess a growing body of regulatory and 
legislative issues and their impacts on the 
development and utilization of the Nation's 
mineral and material resources. Working in 
close cooperation with legislative bodies, 
regulatory agencies at both the Federal and 
State levels, public interest groups, and the 
minerals industry, the program focused on 
the analysis of the most pressing 
environmental problems. А major objective 
of these efforts was to provide policy 
officials with the information needed by them 
to make regulatory decisions based on sound 
science that allowed cost effective risk 
management solutions to be identified. 

Analyses were conducted on legislative 
and regulatory issues such as the Endangered 
Species Act, Clean Water Act, Resource 
Conservation and Recovery Act (RCRA), 
Comprehensive Environmental Response and 
Clean-Up Liability Act (CERCLA), as well 
as international agreements and regulatory 
proposals focusing on environmental and 
mineral trade issues. 


Accomplishments, 1990-95 


A study of pollution prevention and the 
minerals industry reviewed the evolution of 
the Nation’s pollution prevention policy and 
its possible impacts on the minerals industry. 

Methods were developed to measure 
mineral potential and the associated 
opportunity costs from mineral production for 
use in making decisions with regard to 
endangered species protection and recovery 
plans. It also developed a method for 
conducting analyses in response to regulatory 
issues related to mining and mineral 
processing wastes. 

The USBM provided assistance to EPA in 
the development of proposed mine waste 
regulations for State implementation. 
Economic and technical evaluations were 
conducted of RCRA reauthorization impacts 
on minerals supply and uses. The USBM 
estimated the direct and indirect contributions 
of mining to regional and State economies, 
focusing on projected changes іп 
employment, income, and tax revenues in 
selected States and counties resulting from 
mining activities. 

The USBM examined the impact on the 
aluminum industry of ‘increased electrical 
rates resulting from possible changes in the 
Clean Air Act. Studies estimating the costs of 
acid rain legislation for the energy-intensive 
Silicon industry were also completed. 

A study of risk assessment of inorganic 
contamination of groundwater from copper 
dump-leaching operations determined the 
risk-benefit ratio for various leach operation 
designs or regulatory options. 

The USBM also helped EPA define 
specific classes of stainless steel and brass 
metallic scrap that should be exempt from 
EPA’s Toxic Release Inventory reporting 
requirements. 


Statistics and Information Services 
Program Description 


The USBM minerals information 
program was known worldwide as an 
authoritative source for comprehensive and 
accurate statistics on minerals production, 
consumption, and trade. Statistical data 
prepared by the Division of Statistics and 
Information Services (DSIS) helped 


Members of Congress and other Federal 
agencies make decisions about land use, 
regulations, trade policy, defense 
preparedness, and other issues. In addition, 
thousands of individuals and organizations, 
such as mining industry executives and 
market analysts, depended on the USBM 
for information about minerals. 

DSIS was responsible for collecting and 
publishing many of the official mining and 
mineral statistics of the United States, 
along with the latest available international 
minerals statistics. These statistics and 
their interpretations were presented in a 
variety of publications, including the 
flagship Minerals Yearbook, which 
documented world production, 
consumption, and trade of mineral 
commodities. Mineral Commodity 
Summaries presented an annual summary 
of minerals information. Bound editions of 
these publications and CD-ROMS were 
sold by the Government Printing Office. 

Withm USBM, DSIS not only was 
responsible for the preparation of the 
Statistical portion of periodic and special 
statistical publications, but also for 
developing, testing, and implementing new 
and improved methods for collecting data, 
and for providing capability in computation 
and communication state-of-the-art 
technology, technical data base 
administration, and electronic dissemination. 

In addition, DSIS maintained the AMIS. 
AMIS was an integrated system with 
information on mineral production, 
capacity, consumption, industrial stocks, 
strategic stockpiles, imports, exports, 
reserves, and recycled materials. AMIS, 
the backbone of the USBM's survey 
processing effort, had been undergoing a 
major four-phase upgrade project. Data 
collected from domestic minerals 
production and consumption operations 
were used to generate statistical 
publications and support analytical 
activities. 

Domestic minerals data were monitored 
through a voluntary system of commodity 
canvasses. This unique partnership with 
mineral producers and consumers not only 
enabled the production of high-quality 
statistics, but also represented a substantial 


contribution 1n-kind to the Government by 
industry, estimated at $1.9 million 
annually. More than 18,000 producer and 
consumer establishments took part in the 
program each year by completing more 
than 40,000 survey forms. In addition, the 
USBM had memoranda of understanding to 
share collected data with 47 of the 50 
States, thus saving them an estimated $5 
million annually. This program was 
transferred to the USGS. 


Accomplishments, 1990-95 


Among the Division’s other noteworthy 
accomplishments 1n recent years was Metal 
Industry Indicators, which reported on 
coincident and leading indices for the 
primary metals industry, as well as the 
copper, steel, and aluminum industries. 
Another publication was the Statistical 
Compendium, first as a book and later as a 
CD-ROM, providing official historical 
statistics of the United States for selected 
minerals in formats more readily accessible 
to researchers and analysts. DSIS also 
produced other CD-ROM’s presenting a 
large variety of previously printed USBM 
publications. In addition, the Division 
maintained MINES-DATA, ап online 
electronic bulletin board system, and was 
responsible for the Minerals Archival and 
Retrieval System, a micrographic system 
installed to centralize survey processing 
procedures and to allow rapid retrieval of 
historical and current minerals information. 
DSIS also initiated a human resources 
study that resulted in upgrading of 
Statistical assistant positions through 
improved career ladders, hence reducing 
attrition and increasing productivity. 


Research 


The USBM research program developed 
the scientific basis for technology to help 
meet the Nation’s mineral and material 
needs and mitigate associated economic, 
human, and environmental costs. The 
program, with headquarters in Washington, 
DC, sought improvements for almost every 
aspect of the materials production cycle, 
from removing mineral from the earth to 


enhancing the performance of materials, 
then beyond to pursue waste management 
technologies for the recovery of spent 
mineral values and resource conservation. 
The health and safety of the workers in the 
Nation's mines and mineral processing 
plants, and the environmental impact of 
mining and mineral processing, were major 
USBM concerns. The strategic objectives 
of the program were: 


To provide the scientific basis for the 
necessary extraction, worker health 
and safety, and waste management 
technologies to meet the Nation's 
materials requirements. 


To provide environmentally 
compatible materials and processes 
that conserve our natural resources, 
and that enhance U.S. product 
innovation, industrial productivity, 
and economic growth. 


To provide cost-effective technology 
for the permanent cleanup of past 
environmental problems associated 
with mineral production and use, 
especially problems on those lands 
over which the Department of the 
Interior has stewardship 
responsibilities. 


The research program was structured 
into three major research areas: 
Environmental Technology (ET); Health, 
Safety and Mining Technology (HSMT); 
and Minerals and Materials Science 
(MMS). 


Environmental Technology 
Program Description 


The ET program conducted research to 
provide the science base for technologies to 
reduce the volume and toxicity of liquid 
and solid wastes generated through 
minerals-related activities; remedy 
hazardous waste sites contaminated with 
heavy metals throughout the country, 
especially those on Federal lands; and 
mitigate the environmental effects of coal 
and hard-rock mining on active and 


abandoned mine lands. The first ET 
research area, Control of Mine Drainage 
and Liquid Wastes, had as its goal the 
prevention, mitigation, and control of 
contamination of the Nation's waters from 
the results of mining and mineral 
processing. The second research area, 
Solid Waste Management and Subsidence, 
had as its goal the development of cost 
effective technology for the disposal of 
mining and mineral processing wastes from 
then current operations and the remediation 
of environmental damage resulting from 
past mining and waste disposal activities. 
The third research area was Hazardous 
Waste Treatment Technology, the goal of 
which was to develop more efficient and 
cost-effective technology for the 
remediation of hazardous waste sites and to 
find better methods to characterize these 
sites. The fourth research area was 
Abandoned Mined Land Reclamation 
Research. Its goal was to develop more 
efficient and cost-effective technology for 
the remediation of hazardous waste sites 
and to find better methods to characterize 
these sites. The last research area in the 
ET program was the National Mine Land 
Reclamation Center. Its goal was to 
develop more efficient and cost-effective 
technology for the remediation of 
hazardous waste sites and to find better 
methods to characterize these sites. 


Accomplishments, 1990-95 


Vitrification studies garnered support 
from more than 35 public and private 
sector partners. Tests showed that 
municipal incinerator ash can be turned 
into a usable glass product. The DOE 
believed the process is applicable to 
treating low level radioactive wastes. 

Research on  revegetation, — slope 
stabilization, and other  reclamation 
technologies provided ways to turn old 
strip mines into usable land. 

The agency also applied its metallurgical 
expertise to a variety of other 
environmental problems. Scientists 
developed an electrolytic technique for 
cleaning up battery breaker Superfund sites 
and showed that physical separation 
technologies can remove lead from soil at 


military firing ranges. 
Environmental applications of flotation 
included treating lead mill wastes in 


Missouri and removing organic 
contaminants from Great Lakes and 
Chicago River sediments. 


The USBM developed dewatering 
technology for Florida phosphate slimes, 
Alaska placer mines, and crushed stone 
quarries. The technology yielded a 
marketable product from the waste 
materials. — Work with biotechnology 
included identifying bacteria that remove 
arsenic, selenium, and cyanide and using 
peat moss beads, an R&D 100 Award 
winner in 1990, to clean up 
metal-contaminated water. 

Abandoned mine shafts were a hazard to 
people and animals. The USBM developed 
low-cost ways to plug old mune shafts. 
USBM guidance helped the NPS and other 
land-managing agencies evaluate mine 
openings and select the best way to make 
them safe. 

The USBM supported other Department 
of the Interior agencies by technical 
assistance studies that addressed issues at 
the Midnite Mine in Washington State. 
Studies included determination of treatment 
options for the contaminated water at the 
site that would remove contaminants prior 
to sludge production, the flow of 
groundwater through bedrock and potential 
for offsite migration of contaminated 
water, acid generation potential of large 
spoil piles, and radiation studies for 
purposes of reclamation. 


Health, Safety and Mining Technology 
Program Description 


This program pursued fundamental 
scientific and engineering research to 
provide new technology to protect the 
Nation’s miners, who were employed in 
one of the most hazardous of all 
occupations. It focused on solutions to the 
health and safety hazards that confronted 
miners and other workers in the mineral 
sector of the economy, including exposure 
to dust, falls of roof, proximity to large 
equipment in confined space, and the 


potential for fires and explosions. This 
program also concentrated on long-range 
activities to devise new mining concepts 
that would safeguard miners with 
mechanisms that rapidly warned of, or 
suppressed, hazards in advance of mining, 
thus enhancing productivity. This program 
was transferred to the DOE. 

The first research area was Occupation- 
al Health, which had as it goal the 
development of technology that would 
provide for a healthy environment for the 
workers in the Nation’s mines and mineral 
processing plants. The second research 
area, Ground Control, had as its goal the 
development of technology to forecast 
impending catastrophic failure, maintain 
structurally sound and stable mine 
openings, and reduce injuries and fatalities 
caused by ground failure. The third 
research area was Human Factors. Its goal 
was to provide a safer work environment 
that incorporated the needs and limitations 
of the human worker to optimize 
performance in the total mining system. 
Mine Safety Systems, the fourth research 
area, had as its goal the development of 
new technology and the application of 
existing technologies pursued to remove or 
mitigate safety hazard in mines. The fifth 
research area, Mine Disaster Prevention, 
had as its goal the avoidance or elimination 
of fires and explosions through early 
detection, containment, and suppression; 
the prediction, measurement, and removal 
of dangerous methane accumulations; the 
development of protective breathing 
equipment and efficient escape tactics; and 
the safe and optimal use of explosives. 
Advanced Mining Systems was the last 
research area in this program. Its goal 
was to ensure that mining technology 
required for the future would provide a 
healthy and safe environment for the 
worker. 


Accomplishments, 1990-95 


The USBM received 22 R&D 100 
Awards for major accomplishments in 
health and safety research. These awards 
were presented annually by Research and 
Development magazine for the 100 most 


technologically significant new products. 
Overall, the USBM received 33 R&D 100 
Awards, and ranked 13th in the world in 
the number of these prestigious awards. 
The USBM also was awarded more than 
500 patents. 

Cooperative work with industry on 
in-situ copper mining promised to open up 
new sources of copper and provide a 
mining technology that leaves the surface 
of the land virtually untouched. 


Minerals and Materials Science 
Program Description 


Minerals and materials science research 
addressed technology needs іп the 
conservation and extraction of muneral 
resources. The research accelerated the 
realization of National priorities such as 
natural resource and environmental 
preservation, especially in economic 
sectors made up of small, independent, and 
widely scattered operations. 

Conservation research provided 
environmentally sound raw materials 
processing and recycling technologies, 
which directly maximized the recovery of 
valuable minerals from each ton of ore 
mined and reduced loss of materials as the 
result of disposal and degradation (e.g., 
wear and corrosion), thereby decreasing 
land disturbance. 

Extraction and separation research 
focused on pollution prevention and 
control. Research emphasized innovative 
technology leading to new materials, 
processes, and/or facilities to prevent 
environmental problems. This focus 
contrasted with research conducted by the 
ET  subactivity, which developed 
technology to remediate environmental 
degradation from past mining and raw 
materials production. However, the 
cutting edge of the USBM's environmental 
remediation technology was based on its 85 
years of experience in extractive science. 

The goal of the minerals research 
program was to ensure that the Nation has 
an adequate technology base to address the 
long-term problems of materials supply 
into the 21st century. This base was 
essential if a domestic raw materials 


industry were to compete in a global 
economy while addressing environmental 
compatibility, land disturbance minimization, 
and resource conservation. 

The materials part of the minerals and 
materials science program was transferred 
to the DOE. While it was part of the 
USBM, its goal was to protect the 
environment and infrastructure, to conserve 
domestic resources and reduce energy 
requirements through increased service 
life, and to provide new technology for-the 
development of value-added engineered 
materials. As such, it was in support of 
the Department of the Interior's priorities 
of environmental protection and resource 
conservation. 


Accomplishments, 1990-95 


USBM research on heap leaching 
precious metals and improved gold 
recovery techniques set off a new “gold 
rush" that allowed mining companies to 
recover gold from low-grade ores, It was 
the basis of the U.S. gold industry. 

The agency had a hand in fine-tuning 
almost every common mineral processing 
technology. Contributions to flotation, for 
example, date back to the first flotation of 
nonsulfide ores in the 1930's and included 
more recent work on column flotation, 
electrochemical parameters, and automated 
controls. 

The USBM was a leader in developing 
recycling technology. Examples included 
the recovery of platinum-group metals 
from automobile catalysts and the 
separation of valuable metals from 
municipal refuse. These technologies 
became the basis for current commercial 
practice. 

USBM contributions in melting and 
casting included induction slag melting of 
reactive metals, cast-in-place hard facing, 
mold materials for reactive metals, and 
evaporative pattern casting of steel. 

What to do with what the Nation throws 
away was another major problem the 
USBM tackled. The agency developed a 
smokeless incinerator for use in getting rid 
of the millions of automobiles Americans 
discarded. When shredding junk cars 
became the state-of-the-art, the USBM 


followed up with techniques for separating 
and recovering nonferrous metals from 
automotive scrap. 

USBM scientists found ways to recycle 
metals, plastics, and paper from municipal 
wastes. They came up with clean 
technology for recycling lead-acid batteries 
and ways to recover silver from 
photographic solutions. They developed a 
spark identification technique for detecting 
valuable metals in mixed scrap and 
recycling technologies for electronic 
equipment. Recent recycling work 
recovered graphite from kish, (ironmaking 
waste containing graphite) which received 
an R&D 100 Award in 1992, and platinum 
from used automobile catalytic converters. 


The Closure of the USBM 


During the summer of 1995, as the 
Congressional budget process for fiscal 
year 1996 was proceeding, the U.S. Senate 
and House of Representatives held two 
distinctly different views of the destiny of 
the USBM. The Senate Interior 
Subcommittee supported the Administration’s 
proposal for funding at $132 million. The 
House of Representatives Appropriation 
Subcommittee recommended the 
abolishment of the USBM. In September, 
the Conference Committee composed of 
members from both houses of Congress 
recominended the closure of the USBM 
with the following program transfers to 
other agencies: 


The Health and Safety Research 
Program at the Pittsburgh, PA, and 
Spokane, WA, Research Centers, 
and Materials Research Program at 
the Albany, OR, Research Center 
would be transferred to the DOE. 


The Land and Mineral Resources 
Program studies at the field offices 
in Anchorage and Juneau, AK, 
would be transferred to the BLM. 


The minerals information 
components of the Information and 
Analysis Program in Washington, 
DC, and Denver, CO, would be 
transferred to the USGS. 


The end of the USBM came suddenly 
and surprisingly. Furthermore, closure of 
this statutory agency was to take place in 
an unprecedented 90 days. The Director 
commented on the impacts of the USBM 
closure to The Second International 
Conference on the Health of Miners on 
November 11, 1995. 


employment on January 22, 1996 
[subsequently extended to February 
3, 1996]. Many are Ph.D. scientists 
and engineers who came to the 
Federal workforce because they 
knew that the return to society was 
large for what they do, even though 
the private sector could not afford 


public service. There is an 
abundance of riches, however, to 
celebrate from the accomplishments 
and innovations of the USBM. ... 
We in the USBM have always fought 
an uphill battle of understanding. 
The role that mining and minerals 
plays in our society has frequently 


"Investment in R&D increases 
growth and productivity, leading to a 
higher standard of living. Numerous 
studies demonstrate that "investments 
in R&D yield high returns to 
investors and even higher returns to 
society.” While private industry 
funds the majority of R&D, there is 
a serious underinvestment in some 
fields, such as miner health. In 
these areas, the returns to society 
may be large, but the returns to the 
individual or private company may 
not be sufficient to encourage 
investment. I do not need to remind 
the industry nor the employees of the 
USBM what the failure to recognize 
this concept has cost us. I have just 
returned from visiting in the last 4 
weeks the 12 locations where USBM 
employees work from Alabama to 


Alaska. Of these 1,700 employees,. 


1,200 will no longer have Federal 


the costs of the investment. As we 
know, this work is not a subsidy to 
industry. Pollution prevention and 
contro] and environmental 
remediation research benefit 
nonmining users of land resources 
significantly. And spillover effects 
into other parts of society keep 
growing. We see our values clouded 
in a type of sadness that I would not 
wish on anyone." 


A Tribute to the People of the USBM 


Since its founding in 1910, the strength 
of the USBM has come from the diverse 
talents and dedication of its people. 
Speaking at the Commemoration of the 
USBM on December 13, 1995, the 
Director honored the USBM’s employees. 


"There is no easy way to speak of 
the hurt that comes from a decision 
that ends one’s opportunities in 


been framed in extremes: extraction 
versus preservation. Yet, the 
common ground is, everyday we all 
live off mining and minerals. 
Therefore, it was imperative that the 
USBM staff render unbiased and 
professional research and analysis for 
use by our Nation's leaders. And 
that you have done, for 85 years. ... 
My fellow colleagues, you have used 
your skills well, and have served this 
Nation faithfully." 


The introductory chapter of the last 
USBM Minerals Yearbook 15 dedicated to 
all USBM employees who were part of the 
USBM family. (See figure 15.) 'Those whc 
were on the rolls as September 1995 are 
listed below. They and those who served 
before them can take pride in theii 
outstanding record of accomplishment and 
in having served America with the highes 
standards of quality and professionalism. 


FIGURE 1 
THE BUREAU SUPPLIED FEDERAL AGENCIES WITH HELIUM FOR PROJECTS RANGING FROM MEDICAL 
RESEARCH TO SPACE SHUTTLE FLIGHTS 


FIGURE 2 
AT TIMES THE BUREAU SPANNED THE GLOBE WITH TECHNICAL EXPERTS STATIONED OVERSEAS AS 
MINERAL ATTACHES. THEIR DATA WERE INVALUABLE TO THE DEPARTMENTS OF DEFENSE AND STATE 
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FIGURE 3 
COAL MINE FATALITIES 1906-91 
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FIGURE 4 
THE BUREAU CONDUCTED STUDIES ON MINE VENTILATION 
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FIGURE 5 
THE BUREAU'S ZIRCONIUM RESEARCH HELPED LAUNCH THE NUCLEAR NAVY 


FIGURE 6 
BUREAU RESEARCH ON IMPROVED GOLD RECOVERY REVITALIZED THE NATION'S GOLD INDUSTRY 


FIGURE 7 
RESEARCH ON ACID MINE DRAINAGE HELPED HEAL MINING WOUNDS. TECHNOLOGIES, SUCH AS THE USE 
OF WETLANDS, TO TREAT ACID MINE DRAINAGE PROVIDED LOW-COST MEANS OF ENVIRONMENTAL 
RESTORATION 


FIGURE 8 
BUREAU RESEARCH HELPED TO PROTECT PERSONAL PROPERTY. BUREAU SCIENTISTS FOUND WAYS TO 
PREVENT THE SURFACE OF THE GROUND FROM SINKING OVER UNDERGROUND MINES 
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FIGURE 9 
IRON MINING USES EQUIPMENT SUCH AS THIS 


FIGURE 10 
THE BUREAU PLAYED A MAJOR ROLE IN THE DISCOVERY OF THE RED DOG MINE, A WORLD CLASS LEAD- 
ZINC MINE 
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FIGURE 11 
MINERAL INFORMATION FUNCTIONS OF THE BUREAU TRANSFERRED TO THE U.S. GEOLOGICAL SURVEY 
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CHART SHOWS THE EXTENT THAT THE COUNTRY RELIED ON FOREIGN COUNTRIES FOR CRITICAL MINERALS 


FIGURE 12 


1995 U.S. NET IMPORT RELIANCE FOR 
SELECTED NONFUEL MINERAL MATERIALS 


COMMODITY PERCENT 


ARSENIC 
COLUMBIUM (niobium) 
GRAPHITE (natural) 
MANGANESE 

MICA, sheet (natural) 
STRONTIUM (celestite) 


OURC | -94 


China, Chile, Mexico 

=| Brazil, Canada, Germany 

21 Mexico, Canada, China, Madagascar, Brazil 
*| South Africa, Gabon, France, Brazil 

=) India, Brazil, Finland, China 

#1 Mexico, Germany 

:j Belgium, Canada, United Kingdom 


THALLIUM Ё 

YTTRIUM =4 China, United Kingdom, Hong Kong, Japan, France 
BAUXITE and ALUMINA Australia, Jamaica, Guinea, Brazil 
GEMSTONES Israel, India, Belgium, United Kingdom 
FLUORSPAR China, South Africa, Mexico 

TUNGSTEN China, Germany, Bolivia, Peru 

TIN Brazil, Bolivia, Indonesia, China 

COBALT Zambia, Norway, Canada, Zaire, Finland 
TANTALUM Australia, Germany, Canada, Thailand 
CHROMIUM South Africa, Turkey, Zimbabwe, Russia, Finland 
POTASH Canada, Belarus, Germany, Israel, Russia 
BARITE China, India, Mexico 

IODINE Japan, Chile 

NICKEL Canada, Norway, Australia, Dominican Republic 
ANTIMONY China, Mexico, South Africa, Hong Kong 

STONE (dimension) Italy, Spain, India, Canada 

PEAT Canada 

MAGNESIUM COMPOUNDS China, Canada, Mexico, Greece, Austria 
ASBESTOS Canada 

ZINC Canada, Mexico, Peru, Spain 


DIAMOND (dust, grit & powder) 
SELENIUM 


Ireland, China, Russia 
Canada, Philippines, Japan, Belgium, United Kingdom 


SILICON Norway, Brazil, Canada, Russia 
GYPSUM Canada, Mexico, Spain 

PUMICE Greece, Zaire, Turkey, Ecuador 
ALUMINUM Canada, Russia, Venezuela, Brazil 
CADMIUM Canada, Mexico, Belgium, Germany 


IRON and STEEL 
NITROGEN (fixed), AMMONIA 
IRON ORE 


European Union, Canada, Japan, Brazil, South Korea 
Trinidad and Tobago, Canada, Former Soviet Union, Mexico 
Canada, Brazil, Venezuela, Australia, Mauritania 


SULFUR Canada, Mexico 

CEMENT Canada, Spain, Greece, Venezuela, Mexico 
LEAD Canada, Mexico, Peru, Australia 
SALT Canada, Mexico, Bahamas, Chile 
SODIUM SULFATE Canada, Mexico 

VERMICULITE South Africa 

MICA, scrap and flake (natural) Canada, India 

PERLITE Greece 

COPPER Canada, Chile, Mexico 

RARE EARTHS Australia 

LIME Canada, Mexico 


Additional commodities for which there is some import dependency include: 


Bismuth Mexico, Belgium, China, Peru | Platinum South Africa, United Kingdom, Belgium, Germany 
Gallium France, Germany, Russia, United Kingdom, Hungary Rhenium Chile, Germany, United Kingdom, Russia, Kazakstan 
Germanium United Kingdom, Belgium, Germany, China Rutile Australia, Sierra Leone, South Africa 

limenite South Africa, Australia, Canada Silver Mexico, Canada, Peru, Chile 

Indium Canada, France, Italy, Belgium, Russia Thorium Australia 

Iron and steel slag Canada, Japan Titanium (sponge) Russia, Japan, China 

Kyanite South Africa, France | Vanadium Russia, South Africa, Canada, Mexico 


Mercury Canada, Russia, Germany Zirconium Australia, South Africa 


FIGURE 13 
U.S. MINERAL LOCATIONS IDENTIFIED IN THE MAS/MILS DATA BASE 


FIGURE 14 
THE BUREAU SUPPLIED ITS EXPLORATION EXPERTISE TO INVENTORYING AND EVALUATING ABANDONED 
MINE SITES THAT LITTERED OUR PUBLIC LANDS 


FIGURE 15 
SOME OF THE PEOPLE TO WHOM THIS CHAPTER IS DEDICATED 
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BUREAU OF MINES EMPLOYEES AS OF SEPTEMBER 1995 


Abruzzino, Angela M. 


Acker, Mary Kay 
Ackman, Marlene D. 
Ackman, Terry E. 
Achuff, Jonathan M. 
Adams, Callestine E. 
Adams, D. Jack 
Adams, Michelle 
Adams, Ricky J. 
Adamson, Norman R. 
Adler, Thomas A. 
Adomshick, Paul 
Ahlness, Jon K. 
Akiyama, Diane K. 
Albrecht, Jane S. 
Alderdice, Linda 
Aldinger, Jeffrey A. 
Aljoe, William W. 
Allen, James P. 


Allgaier, Frederick K. 


Alman, David E. 
Almquist, Carl L. 
Althaus, Richard T. 
Alvarez, Linda L. 
Amaro, Francisco 
Amasino, Rosemarie 
Ambrose, Dean H. 
Amey, Earle B. III 
Andersen, Marian J. 
Anderson, Arlin W. 
Anderson, Carl F. 
Anderson, Clifton J. 
Anderson, Donna L. 
Anderson, Neal B. 
Anderson, Ross F. 
Anderson, Stephen T. 
Anderson, Sterling J. 
Angelo, Samuel E. 
Angelos, Elizabeth 
Anthony, Floyd 
Antonides, Lloyd 
Apodaca, Sheryl R. 
Aragon, Roseann 
Archibald, John H. 


Argetsinger, Edward R. 


Arguelles, Maria 
Armstrong, Alyssa V. 


Armstrong, Glynna R. 


Armstrong, Robert 
Arnold, Steven R. 
Arrington, James M. 
Asnicar, Dorothy J. 
Aston, Sidney C. 
Atkins, Anita A. 
Atkinson, Gary B. 
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MINERALS IN THE WORLD ECONOMY 


By Michael D. Fenton and Staff! 


The minerals sectors of the world's economies in 1994 
were a reflection of the economic, political, 
environmental, and technical forces that impacted global 
mineral supply, demand, and trade. A general recession 
in industrial countries began to be replaced by pockets of 
growth and prices rose for a number of basic 
industrialized metals, such as aluminum, copper, iron 
and steel, nickel, and zinc. Developing economies in 
South America and Asia had higher consumption of 
mineral materials as political regimes liberalized their 
economies to meet citizens’ demand for higher standards 
of living. 

Discernable trends included: (1) continued 
privatization of nationalized mining companies and state- 
owned mineral enterprises throughout the world, 
particularly in Germany, Russia, central Europe and 
Eurasia, Latin America, and Africa; (2) liberalization of 
investment laws allowing foreign ownership of mining 
companies, and repatriation of profits; and (3) an 


increase in investment in new production capacity, 


particularly in nonferrous metals where market 
recoveries have been strong. | 

Implementation of the North American Free Trade 
Agreement (NAFTA) expanded investment activities in 
the border region of the United States and Mexico, with 
further adjustments in markets, competitiveness, and 
environmental cooperation, the latter particularly for 
mining, which is underway. 

Trade expanded between the industrial giants China 
and Japan, with sharply higher prices and shortages of 
mineral materials, such as copper, reported in the 
former. The high economic growth rates in China and 
the newly industrialized economies of Asia are serving 
as a Significant stimulant to the overall demand for 
minerals and materials. There was increasing domestic 
and international awareness of severe environmental 
degradation from past mining and mineral processing 
activities in Central Europe and the former Soviet Union 
(FSU). Political and economic remedies for these 
problems were as yet unfinished. No significant mineral 
production facilities came on-stream during the year in 
this region. 


Europe and Central Eurasia 


Significant trends in this region were privatization of 
firms in central Europe, Germany, France, and the 


United Kingdom; merging of international mining 
companies; and increased exports of minerals to the west 
by FSU and central European nations. Western Europe 
includes the 12-nation European Union (EU) and the 7- 
nation European Free Trade Association. А major 
commitment has been Germany's continued effort to 
support the economic integration of the eastern German 
states into a unified country. The cost to Germany has 
been great and was estimated to be more than $100 
billion per year. Economic growth in major western 
European countries resulted in increased consumption of 
minerals, allowing prices to rise to profitable levels for 
producers of some commodities. 

Two major trends taking place in EU nations, 
particularly France, Italy, the United Kingdom, and, of 
course, the eastern German states, are (1) the 
privatization of major enterprises and (2) the merging of 
major mining companies. France's Bureau de Recherche 
Geologiques et Minieres denationalized the investment 
side of its exploration/mine investment segment and set 
up a joint venture with foreign investors. In the United 
Kingdom, the Coal Authority Act of October 31, 1994 
enabled the Government, after nearly 47 years of State 
control, to privatize British Coal. The Government 
established five regional coal fields and solicited bids for 
these fields. In Italy, the quest to encourage foreign 
investment in ILVA SpA, the huge steel producer in 
Rome, was continuing. А major event in Germany was 
the near-bankruptcy of the minerals mining and trading 
company, Metalgesellschaft (MG). Owing to actions 
taken by the company in its petroleum futures dealings, 
the company lost in excess of $1 billion. It was only by 
the financial support of the company's major 
shareholder, Deutsche Bank, that МС avoided 
bankruptcy. MG divested itself of its mining subsidiary 
but will retain its metal trading arm and its interests in 
Norddeutshe Affinerie. MG's financial problems also 
had an impact on a number of international projects in 
which MG held an interest, such as the new proposed 
Gresik copper smelter in Indonesia. 

With regard to the minerals sector of Central Eurasia, 
which are the 15 republics of the FSU, the major 
problems have not changed. However, continued growth 
in Asian economies, the United States, and, to a lesser 
extent, Western Europe, coupled with a continued fall in 
FSU mineral consumption, the inability of FSU 
consumers to make timely payments for products, and 


the desire of FSU producers to earn hard currency, 
resulted in increased exports of minerals from this 
region, despite falling production. Westérn mining 
companies have shown an interest in engaging in joint 
ventures for extracting gold from existing tailings piles 
in FSU countries, and a number of international 
companies were investing or seeking to invest in gold 
mining properties. With the exception of some large 
international trading firms seeking to ensure access to 
Central Eurasian operations for toll smelting of their 
mineral products, there have been few investments in 
existing minerals enterprises. Investment has been 
directed more towards developing new deposits, 
particularly gold and hydrocarbon deposits. 

The former Yugoslav mining industry, one of the most 
important mineral producers in Europe, continued to be 
fragmented by its newly established national boundaries. 
The Czech Republic, Hungary, and Poland have 
achieved observer status in the EU and could be 
accepted into an enlarged EU in the future; western 
European investors are increasingly investing in these 
countries’ mineral enterprises. A major problem facing 
both the FSU and the Central European nations was 
related to severe environmental pollution from industrial 
sources, a large component of which has been mineral 
industry sources that has gone unabated for at least a 
half-century. 


Latin America and Canada 


While the United States, Canada, and Mexico followed 
up on various provisions of the NAFTA, which went 
into effect on January 1, 1994, other Latin American 
countries viewed the possibility of eventually joining 
NAFTA or similar trade agreements, which would 
enable greater freedom of mineral trade and, ultimately, 
greater efficiencies of production. However, other 
countries did not hesitate to enter trade agreements 
between themselves, such as the Southern Cone 
Common Market, including Argentina, Brazil, Paraguay, 
and Uruguay; the Venezuela and Colombia agreement 
with the Central American Common Market; 
Venezuela's agreement with Chile to begin phasing out 
tariffs over a 6-year period; a free-trade pact between 
Mexico, Venezuela, and Colombia to phase out tariffs; 
and the Andean Common Market, including Bolivia, 
Colombia, Ecuador, Peru, and Venezuela. 

Privatization of business ownership and operations 
proceeded with vigor in such countries as Bolivia, Chile, 
Colombia, Ecuador, and Peru, and was anticipated in 
others, such as Brazil, which was still awaiting actions 
for privatization of state-owned monopolies.  Chile's 
state-owned Corporacion National del Cobre Codelco 
Chile, in Santiago, agreed to a 49926-5146 joint venture 


with Cyprus Amax Minerals Co. of the United States on 
the El Abra copper project. The Peruvian Government 
sold its Cerro Verde and Tintaya copper projects to U.S. 
companies, Cyprus Amax Minerals, and Magma Copper 
Co., respectively. 

A significant proportion of United States and Canadian 
interests in mining was shifting to Latin America. The 
lure of rights to private ownership in such Latin 
American countries as Argentina, Bolivia, Chile, 
Colombia, Ecuador, Guyana, Peru, and Venezuela 
followed concern over the possibility of a contraction in 
mining in Canada and the United States. In Canada, the 
final report of the Whitehorse Initiative was expected by 
yearend. The Whitehorse Initiative brought together a 
coalition of Federal and local governments, native 
peoples, and industry and nongovernmental organizations 
to formulate a common policy integrating public land 
use, resource development, and the environmental and 
economic concerns of the nation’s people. Exploration 
activity in Canada continued to focus on diamond 
exploration from the Northwest Territories to Quebec. 
Discoveries in the Lac de Gras area alone amounted to 
about 100 kimberlite pipes with BHP Minerals Canada 
Ltd., Vancouver, British Columbia, claiming 26 of 
them. Kennecott Corp., Salt Lake City, Utah, continued 
its efforts evaluating bulk samples southeast of Point 
Lake. INCO Ltd., Toronto Ontario, announced the 
discovery of a new nickel deposit near Thompson, 
Manitoba, that may be, at 2.32% nickel, the richest one 
in Canada. Gold mining activity did not match the peak 
intensity of previous years but active gold exploration 
continued. 

Commitments for more than $5.9 billion in major 
capital investments in nine new copper projects or 
expansions and four new gold mining projects in Chile 
made that country the most active mining country in the 
world in 1994. Allowing for these and other planned 
new developments, Chile was projected to be producing 
about 35% of the world’s new copper supply by 2009. 
Cuba, seeking sources of hard currency for its economy, 
increasingly accepted exploration efforts by foreign 
companies for metals and petroleum while entering 
negotiations to formalize its long-term processing of 
nickel matte in Canada. Cuba’s falling production of 
mineral commodities was attributed to a lack of fuel, 
shortages of electricity, few or no spare parts, and 
shortages of chemical reagents. At midyear, Cuba’s first 
offshore oil discovery in Cardenas Bay raised hopes for 
further successes. 

Venezuela courted foreign exploration for metals, 
particularly gold, and encouraged joint efforts in 
petroleum operations. The gold rush continued around 
"Kilometre 88" on Highway 10 south of El Dorado, the 
site of the Las Christinas major gold project owned 


7096 by Placer Dome and 30% by the government. 
Many other companies, mostly Canadian and the United 
States, acquired concessions throughout an area roughly 
30 by 45 kilometers. 

The newly elected government in Mexico was widely 
believed to represent economic stability and the 
furtherance of previous mining policy. After adopting 
new mining and environmental laws in 1992, Mexico 
continued privatizing. In the gold sector, the La Choya 
Mine began production by Minera Hecla S.A. de C.V., 
Hermosillo, Sonora, Mexico. Activity continued by 
Placer Dome de Mexico S.A. de C.V. at its Empresa 
Minera Can Mex property at Mulatos, and Cambior's 
Metates project in Durango. 

While major U.S. companies, such as Newmont, 
ASARCO, Echo Bay, and Phelps Dodge were actively 
exploring in Bolivia, the state-owned Corporation 
Minera de Bolivia, once the leading mineral producer in 
the country, was seeking private partners to operate its 
existing mines under joint venture or other contracts. So 
far, AUSTPAC Gold N.L. (New Zealand) and SEBOL 
(BRGM-France) have become involved. 

Brazil's newly elected president declared in favor of 
constitutional amendments affording privatization of 
State companies and opening oil and mining to foreign 
investors. Bolivia, Colombia, and Ecuador passed new 
environmental laws regulating mining, while Argentina 
studied similar legislation. Other countries, such as 
Bolivia and Peru, launched sophisticated studies of 
environmental remediation at abandoned mine sites. 


Asia and the Pacific | 


The High Court of Australia overturned the doctrine 
of Terra Nullius in 1992, the concept that the land did 
not belong to anyone when the first European settlers 
arrived in the country. The ruling, known as the Mabo 
Decision, was a contributing factor causing many of 
Australia's mining firms to move a greater proportion of 
their exploration programs abroad. The companies were 
concerned that they would become liable for large 
compensation fees or be prevented entirely from mining 
a viable mineral deposit through a veto by an aboriginal 
group that could prove a close and ongoing association 
with their traditional lands or professing claim to a 
sacred site. 

India's National Mineral Policy (NMP) to attract 
private and multinational investors was approved by the 
National Parliament early in 1994 for all minerals except 
mineral fuels, which included all grades of coals, 
petroleum and natural gas, and nuclear materials. For 
the first time since 1947, the NMP permitted equity 
participation from abroad in the country's mining 
ventures. Foreign investors in joint-venture mineral 


projects normally are allowed up to 50% equity, but 
enhanced equity participation of more than 5096 can be 
considered on a case-by-case basis. 

Societe le Nickel (SLN), a 95%-owned subsidiary of 
France's Eramet, commissioned the Kopeto 2 Mine on 
New Caledonia's main island of La Grande Terre. The 
project will produce about 17,000 metric tons per year: 
of nickel in ferronickel and nickel matte by 1996, 
supplying one-third of SNL’s_ nickel smelter 
requirements for 15 years. 

Investment confidence continued to be of concern to 
foreign investors involved in Papua New Guinea’s 


(PNG) mining industry. A lawsuit filed in an Australian 


court on behalf of local landowners along the lower Ok 
Tedi River sought substantial compensation for 
environmental damage caused by the tailings disposal 
from the Ok Tedi copper-gold mine. The PNG 
Government, as part owners of Ok Tedi, found its 
interests on both sides of this lawsuit. The Ok Tedi 
lawsuit further exacerbated existing mining company 
anxieties about operating in PNG following 1994’s 
ownership turbulence at the Mount Kare prospect and 
the Porgera Mine, both in Enga Province, and the 
continuing ownership turmoil at the Lihir gold prospect, 
New Ireland Province. Difficulties with landowners and 
legal challenges to its mining and exploration leases 
compelled CRA Minerals (PNG) Pty. Ltd., a subsidiary 
of Australia’s CRA Ltd., to abandon completely its 
Mount Kare alluvial-colluvial gold prospect and transfer 
its 51% ownership to the minority shareholder and local 
landowner group, Kare-Puga Development Corp. The 
Government increased its stake in the Porgera Mine 
from 10% to 25% by unilaterally purchasing to the 
involuntary detriment of the others a 5% share from 
each of the other shareholders in the project. The 
ownership composition at the Lihir gold joint venture 
continued to remain obstructed, with the current 
partner—the Government, Kennecott Explorations 
(Australia) Ltd., and the Niugini Mining Ltd.—stalled, 
but still negotiating late in 1994. 

The minerals sector of the Philippines continued to 
endure high production costs and heavy taxation 
domestically, and the impact of low metal prices 
internationally. The Government reduced the excise tax 
rates for mining from 5% to 2% for chromite and gold, 
as well as that for nonmetallic minerals and quarry 
resources, and reduced the rate from 5% to 2% on a 
graduated 6-year schedule for copper, nickel, and other 
metallic minerals. 

P. T. Freeport Indonesia released new ore reserves of 
1.126 billion metric tons (mt), with an average grade of 
1.30% copper, 1.42 grams per metric ton (g/mt) gold, 
and 4.06 g/mt silver, as of December 31, 1994. 
According to Freeport-McMoRan Copper and Gold Inc., 


the Grasberg ore body is the fifth largest open pit copper 
reserve and one of the largest gold reserve of any mine 
in the world. Malaysia began implementing a new 
National Mineral Policy and was expected to enact a 
new mining law in 1995 to encourage local private 
investments to develop the country's mineral resources. 
Burma began implementing a Foreign Investment Law in 
1989 and enacted a new mining law to develop and 
expand its mining sector. 

The mining industry of Japan was negatively impacted 
by further appreciation of the yen, lower metal prices, 
and domestic economic recession. The iron and steel 
industry experienced a loss, while the nonferrous metal 
industry underwent another round of restructuring 
programs to reduce production and employment. By 
signing the General Agreement on Tariffs and Trade 
agreement in April, Japan will gradually cut its tariff on 
imports of nonferrous metals to 3% ad valorem by 1999 
from the current level of about 8%. The victims of 
these trends included (1) permanent shutdown of lead 
and zinc mining operations by Dowa Mining at the 
Hanaoka Mine and the Nurukawa Mine, (2) stoppage of 
refined lead production by Nippon Mining at its 
Saganoseki smelter/refinery complex and by Mitsubishi 
Materials at its Naoshima complex, (3) withdrawal of 
titanium sponge production by Showa Titanium, (4) 
cancellation of the joint venture projects to build copper 
smelters by Mitsubishi Materials in Thailand and by 
Nippon in Indonesia, and (5) cancellation of the joint 
venture project to build a new lead and zinc 
smelter/refinery complex by Nippon Mining and Mitsui 
Mining in northern Japan. 

China made a drastic overhaul of its tax system 
including the establishment of a uniform 33% tax rate on 
all enterprises. Preferential taxes on foreign enterprises 
and joint ventures would not be affected initially, but 
their taxes would eventually be brought in line with the 
rate of that on domestic enterprises. An average 
mineral resource fee or tax of 4% would be levied on 
each mining operator. The State Council decided to 
allow foreigners to invest and to participate in mines 
with low grade ores and/or which required advanced 
smelting technology. Reporting this data publicly for the 
first time, the Ministry of Geology and Mineral 
Resources estimated China's gold output for 1993 at 
about 90 mt. This was well below estimates by western 
gold observers. Chinese gold producers were required 
to sell their gold to the People's Bank of China at a fixed 
price of 96.96 yuan ($11.10) per gram. According to 
the Gold Bureau under the Ministry of Metallurgical 
Industry, only about 84% of gold output was sold to the 
Bank in August 1994, while the rest was illegally traded. 
In August, the Provincial Government closed down 641 
illegal gold mines and 50 retailing and processing shops 


in Shandong, the largest gold producing province in 
China. The Gold Bureau was drafting guidelines for 
introducing foreign investment in China's gold mines. 
According to an official from the Gold Bureau, any 
Sino-foreign joint venture on gold mine development set 
up before the guidelines are published would be illegal 
and invalid. 


Africa 


A number of African countries gave more attention to 
attracting foreign investment in mining, particularly from 
North America and the European Community. New or 
revised laws and regulations came into effect aimed at a 
more competitive climate. With support from the World 
Bank's Multilateral Investment Guarantee Agency and 
others, a number of mining investment promotion 
conferences were held in the United States, Europe, and 
Africa during 1994. However, political and economic 
uncertainty in much of Africa, poor infrastructure, and 
growing western investment interests in Latin America 
and Asia remained formidable constraints to investment. 

The environmental aspects of mining and mineral 
processing were being increasingly emphasized 
throughout Africa, notwithstanding political and 
economic problems in a number of countries. 

South Africa continued to be one of the most important 
mineral economies in the world. Following historic, all- 
race elections in April, minerals and general trade levels 
increased as economic sanctions against South Africa 
were removed. The South African minerals industry, 
dominated by large mining houses, continued to evolve 
through divestiture of some holdings in South Africa, 
and by seeking investment opportunities overseas. 
Anglo American Corp. proposed the split-up of 
Johannesburg Consolidated Investments into two mining 
groups, and another nonmining corporation was 
evolving, largely through restructuring. Gencor Ltd. 
completed a $1.2 billion purchase of most of the mining 
assets of Billiton, the mining arm of Royal Dutch/Shell. 
A major component of this purchase was the acquisition 
of alumina and nickel production capacity, which was of 
strategic importance to Gencor’s giant Alusaf aluminum 
and Columbus stainless steel expansion projects. Gencor 
also made a strategic move in coal through the purchase, 
by its subsidiary Trans-Natal Corp., of Rand Coal to 
form Ingwe Coal. 

Labor unrest continued to be a problem which, 
coupled with additional holidays granted following the 
elections, led to a significant decline in the output of 
several minerals, notably gold and platinum. A number 
of mine mergers were proposed in the precious metals 
sector, and progress was reported toward the long-term 
development of large, deep gold projects. 


Privatization was a recurrent theme in many of 
Africa's mineral economies. Significant privatization 
developments included the initiation of sale of selected 
state-controlled phosphate operations in Morocco, and 
preliminary steps toward acquisition of Zambia's copper 
and cobalt operations as a unit by Anglo American Corp. 


of South Africa. A number of proposals were debated - 


concerning the ownership of mineral rights in South 
Africa. In Zaire, hitherto major production of cobalt 
and copper by Gecamines had essentially ceased due to 
the political and economic turmoil in the country, and 
privatization of the company was proposed as a solution. 
The Ghanaian Government sold to the public a majority 
of its controlling interest in the world-class Ashanti gold 
mine, leaving Lonrho Plc. as the controlling shareholder. 
The Government was negotiating the sale of its other 
mine holdings. 

The African continent is a major source of diamond, 
gold, and platinum-group metals. Most producing 
countries reported increases in diamond output, and 
exploration interest in diamond and other gemstones, 
was strong. Increases in gold output were reported by 
many countries, notably Ghana; cumulatively, these were 
offset by the decline in South African output. A major 
development in the platinum sector was the decision by 
Australian companies Broken Hill Proprietary Ltd. and 
Delta Gold to develop the Hartley platinum mine in 
Zimbabwe. 


Middle East 


The peace treaty between Israel and Jordan augured 
well for increased commercial ventures. The treaty 
enhanced the likely removal of an Arab boycott of 
selected Israeli companies. Just as Saudi Arabia 
continued to diversify its mineral economy to hard-rock 
mining of gold and iron ore. A number of countries 
sought mineral investment opportunities overseas. Oman 
began the acquisition of refineries and retail markets, 
while Saudi Arabia and Turkey provided funding for 
ventures in some of the newly formed republics of 
central Eurasia. Iran's efforts to expand and diversify its 
mining sector were hampered by high debt and lack of 
foreign exchange. In Turkey, the Government continued 
to emphasize privatization of holdings in the mineral 
sector, notably in cement, steel, magnesite, and 
petrochemicals, although little progress was reported 
during the year. The Government continued to reduce 
tariffs and export subsidies in line with achieving 
customs union with the EU in 1996. 

Overall, Middle East production of crude petroleum 
and natural gas was relatively stable owing to continued 
weak world demand. Iraq remained unable to market its 
products owing to a sustained embargo by the United 
Nations. Turkey, faced with increasing demand and 
rapidly diminishing domestic production, sought to 
diversity its import sources of petroleum and natural gas. 


ТАВГЕ 1 
WORLD PRODUCTION OF SELECTED METALS, 1994 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Copper 
Aluminum Cobalt 3/ (metal content) Gold 4/ 
Country Metal, Chromite Mine Refined, Mine 
Bauxite Co content Mine i Au content 
Algeria - == = - == == - 
Argentina == 165 e/ = == 5/ e/ 15 e/ 1,000 e/ 
Australia 41,700 1,320 == 1,270 391 312 256,000 
Austria = = - - = 3 - 
Bahrain - 445 e/ = == oo - = 
Belgium == == == = = 267 e/ — 
Bolivia - = == - (5/) = 12,800 
Botswana == = = an 25 - 248 
Brazil 8,280 1,250 323 e/ 400 e/ 40 170 71,000 
Canada == 2,250 = 4,330 626 505 146,000 
Chile == == - - 2,220 1,280 38,800 
China e/ 3,700 1,450 6/ == 270 350 684 6/ 160,000 
Colombia 2 e/ == == == 3 = 27,500 
Cuba е/ == == 50 1,000 | == = 
Czech Republic = = - - — == 75 
Dominican Republic — == = == = = 1,300 e/ 
Egypt == 180 е/ 1 e/ == == == = 
Finland - - 573 == 9 69 == 
France == 410 e/ == - - 20 3,800 
Gabon on = == == =- == 72 
Сеппапу == 505 == 856 - 253 oo 
Ghana 426 141 =- - = - 44,500 
Greece 2,170 138 4 e/ == - - - 
Guinea 14,100 = == = - = 500 
Guyana 2,100 e/ == = == = - 11,800 
Hungary 830 e/ 31 e/ =- - - 11 e/ 6/ - 
India 5,400 e/ 441 909 = 51 e/ 49 e/ — 
Indonesia 1,340 222 3 e/ = 322 e/ - 45,000 
Iran 100 e/ 116 129 e/ = 120 e/ 64 e/ 723 
Ireland - =- - - - - - 
Israel == =- - =- - - - 
Italy 90 e/ 177 e/ - == == - - 
Jamaica 11,800 - om == = == == 
Japan == 17 7 e/ - 6 1,030 9,550 
Jordan - ~ - =- - - 
Kazakhstan 2,430 e/ - 2,020 - 202 282 26,000 e/ 
Kenya - - - - = - 154 e/ 
Korea, North == == = = 16 e/ 22 e/ 5,000 e/ 
Korea, Republic of — =- - - (5/) e/ 222 4,000 e/ 
Malaysia 162 Е ~ - 25 - 4,080 
Mauritania =- - - =- = = 1,740 e/ 
Mexico - =- - - 295 123 13,900 
Monpolia == == = == 100 e/ -= 2,000 
Morocco - - (5/) e/ 440 e/ 14 e/ - 400 e/ 
Namibia - se - - 28 - 2,450 
Netherlands -- 219 == - = == =~ 
New Caledonia - - - 800 e/ =- - =. 
New Zealand - 271 == = == == 12,000 e/ 
Niger - - - - - - - 
Norway - 857 == =- 7 39 6/ - 
Papua New Guinea - = - =- 206 e/ - 59,300 e/ 
Peru = == (5/) e/ = 384 287 46,000 
Philippines = - 69 e/ =- 110 153 15 
Poland - 49 =~ ~~ 340 e/ 405 30,000 e/ 
Portugal == == - - 134 e/ -- =~ 
Romania 184 120 - - 26 e/ 22 4,000 
Russia e/ 3,000 2,670 100 3,300 647 502 147,000 
Saudi Arabia == - == - 1 e/ = 7,630 e/ 
Senegal om oo = = = == =~ 
Serbia and Montenegro on 7 6/ - - 65 e/ 61 e/ 4,000 e/ 


See footnotes at end of table. 


TABLE 1--Continued 
WORLD PRODUCTION OF SELECTED METALS, 1994 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


See footnotes at end of table. 


Copper 
Aluminum Cobalt 3/ (metal content) Gold 4/ 
Country Metal, Chromite Mine Refined, Mine 
Bauxite i Co content Mine i Au content 

South Africa == 172 3,600 350 e/ 165 132 580 
Spain = 340 e/ == = 5 e/ 142 e/ 6,000 e/ 
Suriname 3,300 e/ 32 e/ = = == == 300 e/ 
Sweden = 83 e/ - == 79 е/ 77 е/ 4,600 e/ 
Syria = - „= - == =- == 
Taiwan = = - = == == =- 
Thailand - == =- = = — == 
Торо = == oo == = — == 
Tunisia == = se == — == == 
Turkey 697 60 1,120 == 35 83 -= 
Ukraine w= 98 e/ == = == - == 
United Arab Emirates == 247 е/ 25 е/ =- == - 
United Kingdom wo 240 =- - == 11 == 
United States =- = = == == - - 
Uruguay == ~~ = == = = 300 e/ 
Uzbekistan == = == == == == 75,000 е/ 
Venezuela 4,970 595 == - = == 9,990 
Zaire == - == 3,000 е/ 50 е/ 48 е/ 6,000 e/ 
Zambia = == = 6,750 400 352 124 
Zimbabwe - == 517 e/ 100 e/ 9 e/ 9 20,500 e/ 
Other 219 3,780 151 134 1,920 1,580 964,000 

Total 107,000 19,100 9,600 23,000 9,430 9,280 2,290,000 

Iron and steel Manganese 
(gross weight) Lead (metal content) ore Nickel (metal content) 
Country Steel, Refined, (gross Mine Plant 
Iron ore crude Mine i weight 

Algeria 2,350 e/ 1,400 e/ 2 e/ 5 e/ = = - 
Argentina - 3,300 e/ 12 e/ 15 e/ 4 e/ = - 
Australia 128,000 8,460 537 212 1,990 79 46 
Austria 1,650 4,400 - - = - - 
Bahrain == == - - - - - 
Belgium == 11,200 е/ - 75 e/ - - - 
Bolivia == == 20 - => = = 
Botswana -- == -- - - 23 =- 
Brazil 166,000 25,700 4 e/ 25 e/ 2,320 17 9 e/ 
Canada 36,600 13,900 172 145 - 150 105 
Chile 7,600 1,040 e/ 1 == 63 = == 
China е/ 240,000 91,500 340 407 6/ 5,900 33 31 
Colombia 610 702 (5/) e/ =» 1,780 24 e/ 21 
Cuba e/ == 80 - - = 26 28 
Czech Republic - 7,070 1 - = - - 
Dominican Republic - == - == =. 31 e/ 31 e/ 
Egypt 2,100 e/ 2,620 e/ - - - - - 
Finland == 3,420 - - - 7 16 
France 3,550 18,000 = == == == - 
Gabon == “= = == 1,440 е/ — - 
Germany 100 e/ 40,800 == 175 == == == 
Сћапа = 25 е/ - == 265 - =- 
Greece 810 e/ 848 23 ce 10 e/ 19 16 e/ 
Guinea =- = - - - - - 
Guyana == = =~ = = = == 
Hungary = 1,940 - = 25 е/ - =- 
India 57,000 e/ 18,200 23 29 e/ 1,600 e/ - - 
Indonesia 335 2,000 e/ - =- 14 e/ 81 6 
Iran 8,690 e/ 4,500 e/ 30 e/ 10 40 e/ = == 
Ireland = 325 e/ 45 е/ - - - - 
Israel == 100 e/ == - - - - 
Italy = 26,100 e/ 7 e/ 92 e/ 8 e/ = - 
Jamaica T 25 e/ == = == - == 
Јарап 3 98,300 10 183 (5/) - 111 e/ 
Jordan = 181 e/ = - - - - - 


Iron and steel 
weight Lead (metal content) 
Country Steel, Refined, 
Iron ore crude Mine i 

Kazakhstan 10,500 e/ 2,840 160 e/ 150 
Kenya T 20 e/ 396 e/ = 
Korea, North 11,000 e/ 8,100 e/ 80 e/ 75 e/ 
Korea, Republic of 191 33,700 15 e/ - 
Malaysia 203 1,850 e/ - - 
Mauritania 11,400 - -= == 
Мехісо 15,000 e/ 10,200 170 162 
Mongolia - = -— - 
Morocco 64 e/ 7 e/ 73 e/ 69 e/ 
Namibia = ~ 13 24 
Netherlands Е 6,170 - = 
New Caledonia == - == = 
New Zealand 1 e/ 766 == == 
М№Мірег == - == = 
Norway 2,510 454 2 e/ - 
Papua New Guinea == == — = 
Peru 7,430 340 e/ 226 87 e/ 
Philippines = 640 e/ =- - 
Poland - 11,100 68 e/ 61 
Portugal 17 e/ 720 e/ - ~ 
Romania 950 5,570 15 e/ 22 
Russia e/ 73,300 48,800 30 21 
Saudi Arabia _ 2,410 e/ (5/) e/ - 
Senegal = == -- -— 
Serbia and Montenegro 32 e/ 137 3 e/ 4 e/ 6/ 
South Africa 32,300 8,320 96 = 
Spain 2,500 e/ 13,500 е/ 24 e/ 70 e/ 
Suriname == -~ =- — 
Sweden 20,000 4,950 e/ 125 e/ 47 e/ 
Syria == 70 e/ ~ - 
Taiwan — 11,500 -— - 
Thailand 300 e/ 1,000 e/ 8 e/ - 
Togo — - - - 
Tunisia 240 e/ 190 e/ 5 e/ 2 e/ 
Turkey 7,050 12,100 13 e/ 5 e/ 
Ukraine 51,300 23,800 - - 
United Arab Emirates == - -- - 
United Kingdom 1 17,400 1 191 
United States =- ~ -- =- 
Uruguay 5 e/ 55 e/ Е -- 
Uzbekistan == 352 20 e/ - 
Venezuela 18,300 3,520 - - 
Zaire == == - = 
Zambia на - - - 
Zimbabwe 4 100 -- - 
Other 75,000 109,000 428 606 

Total 995.000 725,600 2,800 2,970 

Tin 3/ (metal content) 
Country Refined, Titanium (gross weight) 
Mine im Ilmenite 
Algeria - - - - 
entina = 100 е/ -- - 

Australia 7,100 315 1,780 233 
Austria - - - - 
Bahrain “= = — -- 
Belgium == - - =- 
Bolivia 16,200 15,300 — =- 
Botswana == — = = 
Brazil 26,200 22,500 70 e/ 2 e/ 
Canada = 200 - =- 


See footnotes at end of table. 


TABLE 1--Continued 


WORLD PRODUCTION OF SELECTED METALS, 1994 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Manganese 


Mine 


Nickel (metal content) 


Mine Plant 
96 40 7/ 
3 68 
12 e/ - 
240 180 
(5/) e/ (5/) e/ 
31 30 
— 1 e/ 
~ 10 e/ 
== 28 
15 14 
9 21 
895 810 
Zinc (metal content) 
Refined, 
7 e/ 35 e/ 
33 e/ 35 e/ 
995 323 
~~ 215 e/6 
101 - 
187 183 
984 689 


TABLE 1--Continued 
WORLD PRODUCTION OF SELECTED METALS, 1994 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Tin 3/ (metal content) Tungsten 3/ Zinc (metal content) 
Country Refined, Titanium (gross weight) mine Refined, . 

Mine primary limenite Rutile (W content) Mine primary 
Chile == == == =- =- 31 _ 
China e/ 50,000 61,900 == == 16,500 780 976 6/ 
Colombia == = = - == (5) е/ = 
Cuba e/ = - =- - = - == 
Czech Republic. == 100 == == == 4 е/ - 
Dominican Republic = = - - = = == 
Ерур! 2- к = = = = гы 
Finland = - =- - =- 17 173 
France = — = = =- - ; - 
Gabon = == = = = - - 
Germany = 200 e/ 6/ - - =- = 360 6/ 
Ghana == - == - == == - 
Greece = - = - =- 20 e/ - 
Guinea == == =- - - - - 
Guyana = = - - - - - 
Hungary - = E 2 = m МЯ 
India = =- 300 e/ 14 e/ 1 144 143 
Indonesia 34,000 e/ 31,100 - - - - - 
Iran = = == = o 75 e/ =. 
Ireland - - - - =- 195 e/ = 
Israel == - - - - - - 
Italy == - == = == 27 е/ 242 е/ 6 
Jamaica = - - 2: Ри Ра = 
Japan == 706 = = = 101 572 
Jordan - - = Pa = es és 
Kazakhstan 400 e/ = -- = 90 e/ 173 160 e/ 
Kenya - = = E" = = = 
Korea, North = - - = 900 e/ 210 e/ 200 e/ 
Korea, Republic of - - E S 2 = a 
Malaysia 6,460 42,000 e/ 116 - - - - 
Mauritania - - - - ER = 
Mexico 3 1,640 - =- - 382 209 
Mongolia 150 на - — 150 - = 
Могоссо == == РА - = 77 e/ = 
Namibia 4 e/ - =- 5 = 33 = 
Netherlands - - = => РЕ E 210 
New Caledonia - - - Ен oa x ы 
New Zealand - - - - s = 2 
Niger 20 - - = = Es E 
Norway == == 795 е/ = - 17 137 
Papua New Guinea - - - 2 - = es 
Peru 20,000 = = oe 256 682 182 
Philippines - - = 22 = - m 
Poland - Е Е - = 150 e/ 156 6/ 
Portugal 7,640 e/ 1,000 e/ 6/ (5/) e/ =- 100 e/ = 3 e/ 
Romania == = = = = 25 19 6/ 
Russia 11,000 e/ 10,500 e/ - Е 5 e/ 120 e/ 94 e/ 
Saudi Arabia — == — - == 3 е/ = 
Senegal - - = € = - on 
Serbia and Montenegro = = = = = 2 e/ 4 e/ 
South Africa 43 43 - 78 e/ -- 76 94 
Spain 2 e/ 2,000 e/ = =- - 150 e/ 301 e/ 
Suriname - - - = = = E 
Sweden - - - - = 160 e/ -— 
Syri - - = = = = Ж 
Taiwan - - as zx z Бе an 
Thailand 3,900 e/ = 16 e/ (5/) е/ 18 e/ 55 e/ =- 
Togo - - - = EN - = 
Tunisia -- - = = m 15 e/ = 
Turkey - - = = - 30 e/ 19 e/ 
Ukraine == == 150 е/ == - -—- 10 e/ 


See footnotes at end of table. 


TABLE 1--Continued 
WORLD PRODUCTION OF SELECTED METALS, 1994 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Tin 3/ (metal content) Tungsten 3/ Zinc (metal content) 
Country Refined, Titanium (gross weight) mine Refined, 
Mine i Ilmenite Rutile content Mine i 
United States = =- — =- =- =- - 
Uruguay = = — == — =- z 
Uzbekistan == — == -- 650 e/ 45 e/ 50 e/ 
Venezuela =- =- — - -- = — 
Zaire 1,000 50 e/ — - == (5) е - 
Zambia = =- =- =- = — – 
Zimbabwe 100 42 - =- =- -- — 
Other 8,830 7,300 213 132 6,100 706 1,110 
Total 195,000 202,000 3,440 459 25,500 6,810 7,000 8/ 


1/ Data rounded to three significant digits by the U.S. Bureau of Mines; may not add to totals shown. 
2/ Includes data available through Oct. 1, 1995. 
3/ Metric tons. 
4/ Kilograms. 
5/ Less than 1/2 unit. 
6/ Includes secondary. 
7/ Includes cobalt. 
8/ Includes undifferentiated. 
TABLE 2 
WORLD PRODUCTION OF SELECTED INDUSTRIAL MINERALS, 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Diamond Phosphate 
natural rock Potash Sulfur 
Country Barite Cement (thousand (gross (K20 all forms 
carats) weight) equivalent) 
Algeria 48 e/ 6,950 e/ - 738 e/ = 20 e/ 
Argentina 12 e/ 5,650 e/ - = == — e 
Australia 11 e/ 6,000 e/ 43,700 2 e/ == 390 
Austria == 5,000 =- = =- 19 
Bahrain - 225 е/ = - = 6 e/ 
Belgium 30 е/ 8,000 е/ - — == 300 e/ 
Bolivia 3 500 - - = (2/) 
Botswana = = 15,500 == == - 
Brazil 70 28,000 e/ 1,300 e/ 3,530 230 339 
Canada 55 10,500 == = 8,040 9,140 
Chile 4 2,600 e/ == 15 50 351 e/ 
China e/ 1,500 400,000 =- 19,700 25 6,030 
Colombia 7 e/ 7,110 == 20 e/ - 66 e/ 
Cuba e/ =- 1,000 == = = 4 
Czech Republic == 5,300 == - — 20 e/ 
Dominican Republic = 1,200 e/ == == == == 
Egypt 4 e/ 16,000 e/ -- 1,600 e/ - 4 e/ 
Finland = 870 = 647 - 436 
France 70 20,200 - = 870 1,100 
Gabon == 126 е/ l e — == = 
Germany 145 40,200 - == 3,290 e/ 1,120 
Ghana - 1,350 800 e/ -— = - 
Greece 1 e/ 12,600 e/ - - =- 145 e/ 
Guinea == - 100 ~ - - 
Guyana - - 34 e/ =- == == 
Нипрагу = 2,810 e/ == = - 9 e/ 
India 510 e/ 54,000 e/ 18 e/ 1,180 =- 92 e/ 
Indonesia — 19,000 e/ 28 e/ 7 e/ =- 4 e/ 
Iran 225 e/ 20,000 e/ - - =- 880 e/ 
Ireland 60 e/ 1,550 e/ -- =- - = 
Israel = 4 e/ = 5,780 е/ 1,300 e/ 60 e/ 
Italy 61 e/ 42,000 e/ - - = 430 е/ 
Jamaica - 400 e/ =- = =- - 
Japan = 91,500 =- - -— 2,900 e/ 
Jordan == 6,600 е/ ao 4,220 e/ 915 e/ - 


See footnotes at end of table. 


TABLE 2--Continued 
WORLD PRODUCTION OF SELECTED INDUSTRIAL MINERALS, 1994 


(Thousand metric tons unless otherwise specified) 


Diamond Phosphate 
natural rock Potash Sulfur 
Country Barite Cement (thousand (gross (K20 all forms 
carats) weight) equivalent) 

Kazakhstan 175 e/ 4,000 e/ == 1,740 е/ == 100 e/ 
Кепуа (2) е 1,420 е/ - - 22 = 
Korea, North 110 e/ 17,000 e/ - 510 e/ == 250 e/ 
Korea, Republic of (2/) e/ 52,100 = = = 450 е/ 
Malaysia 17 9,970 — = == == 
Mauritania -- 100 e/ == = == 
Mexico 87 29,700 - 556 =- 2,920 e/ 
Mongolia == 86 e/ == = _ = 
Morocco 364 e/ 6,300 e/ - 20,400 e/ - - 
Namibia = - 1,310 == == 60 е/ 
Netherlands = 3,400 e/ - == == 425 е/ 
New Caledonia - 90 e/ - - == == 
New Zealand - 700 e/ oo =- = 6 e/ 
Niger =- 29 е/ - == == = 
Norway — 1,750 - - == 215 е/ 
Papua New Guinea - -— -- =- = ~ 
Peru 24 e/ 2,100 e/ =- == = 66 e/ 
Philippines 1 e/ 9,600 e/ - 20 e/ - 225 e/ 
Poland 25 13,900 - - - 2,440 e/ 
Portugal (2/) e/ 7,500 e/ - = — 8 e/ 
Romania 105 6,680 - = - 425 
Russia е/ NA 37,200 17,200 8,300 2,000 60 
Saudi Arabia — 15,000 е/ - - - 2 e/ 
Senegal == 590 е/ Е 1,670 e/ - - 
Serbia and Montenegro - 1,610 = - = 1 e/ 
South Africa 2 7,910 10,800 2,550 - 524 
Spai 6 e/ 26,500 e/ - = 684 e/ 702 e/ 
Suriname - 50 e/ - - == == 
Sweden == 2,100 е/ = - =- 205 e/ 
Syri - 4,500 е/ - 1,200 e/ - 30 e/ 
Taiwan == 23,700 = = - 155 
Thailand 49 e/ 26,000 e/ == 10,000 е/ == - 
Togo == 350 е/ == 2,250 =- = 
Tunisia 16 e/ 3,300 e/ — 5,660 e/ - == 
Turkey 140 30,600 - 80 = 100 
Ukraine = 18,000 e/ - = 175 392 
United Arab Emirates == 3,800 e/ > - == 144 е/ 
United Kingdom 40 11,500 == == 580 220 
United States - = - -— - - 
Uruguay (2/) e/ 600 e/ ~ oo = 2 e/ 
Uzbekistan - 530 ~ - - == 
Venezuela = 6,930 387 57 == 150 e/ 
Zaire - 150 16,300 6/ - -— 1 
Zambia = 280 == == - 21 
Zimbabwe == 1,000 174 == == 30 
Other 494 164,000 2,350 31,600 4,340 16,800 

Total 4,470 1,370,000 110,000 124,000 22,500 51,000 


NA Not Available. 


1/ Data rounded to three significant digits by the U.S. Bureau of Mines; may not add to totals shown. 
2/ Less than 1/2 unit. 


Digitized by Google 


THE MINERAL INDUSTRY OF 


AFGHANISTAN 


By Chin S. Kuo! 


In 1994, the Civil War situation in Afghanistan had 
dramatically worsened and the country's economy was 
devastated. The massive destruction of roads, bridges, 
schools, clinics, and much else was seemingly without 
end as fighting between faction leaders intensified. The 
Afghan transit trade was one of the world's largest 
smuggling practices. The economic disintegration of 
Afghanistan and a growing hunger for consumer goods 


throughout. Central Asia made smuggling an operation | 


for huge profits. From Quetta, Pakistan, traders 
delivered electronics, rice, and household goods to the 
Iranian cities of Zahedan and Zabul and returned with 
gasoline and diesel fuel. Other traders carried foodstuffs 
and consumer goods to Turkmenistan via Herat and 
came back with gasoline. From Peshawar, Pakistan, 
they smuggled goods via Kabul to Tirmiz on the 
Uzbekistan border. 

Afghanistan is a land-locked country and has never 
been a significant producer of any mineral commodity. 
During Soviet occupation, some mineral deposits were 
discovered: asbestos, mica, and sulfur near Maimana; 
beryl in the Kunar Valley; gold and silver in the Panjshir 


Valley; lapis lazuli in Badakhstan; and uranium in the 
Khwaja Rawash mountains. There are occurrences of 
high-grade chrome ore in the Logar Valley near Herat. 
Good-quality deposits of iron ore are in the Hajigak hills 
in Bamyan Province. 

The country's coal reserves are large, in the region 
between Herat and Badakshan in the north. Bituminous 
coal was mined at Karkar in Pule-e-Khumri, Ishpushta 
near Doshi, and Dar-e-Suf north of Mazar. Production 
capacity was small at about 180,000 metric tons per 
year. Czech mining equipment was being used to 
extract coal in the northern mines. 

Natural gas was produced from the gasfields in the 
Sheberghan and Sar-i-Pol areas in the amount of 2.4 
billion cubic meters per year. It was used to operate a 
34-megawatt generator at Mazar-e-Sharif. It also was 
used for fertilizer production of high-grade urea at 
Mazar-e-Sharif. Natural gas became an important export 
commodity to neighboring Uzbekistan along with urea 
fertilizer. 


"Text prepared Aug. 1995. 


TABLE 1 
AFGHANISTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


| commodi! 
Barite 


,ement, hydraulic 


Marketec do. 
Jypsum 
Natural gas liquids 
Nitrogen: N content of ammonia 
salt, roc 


thousand 42-gallon barrels 


|/ Data are rounded to three significant digits. 


2/ Table includes data available through Aug. 31, 1995. 


3/ In addition to the commodities listed, asbestos, lapis lazuli, uranium, and a variety of crude construction materials (clays, stone, and 
sand and gravel) presumably are produced, but available information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


ALBANIA 


By Walter G. Steblez! 


Chromite, copper, ferrochromium, nickeliferrous iron 
ore, and petroleum refinery products were the chief 
mineral commodities that have been produced in Albania 
and, which until recently, constituted the major 
component of foreign exchange earnings. From 1945 
until 1991, Albania’s industry and general economy 
developed under a system of central economic planning. 
During this period, the Government primarily focused its 
efforts on establishing and maintaining maximum 
economic self-sufficiency. Industry was developed 
largely without reference to the world market, but in 
accordance with policies and economic structures 
dictated to all former member-countries of the Council 
for Mutual Economic Assistance (CMEA) by the former 
Soviet Union (FSU). Albania was an active member of 
CMEA until 1961, although subsequently the country 
became inactive in this organization because of political 
differences with the FSU. State subsidies were the 
financial basis for most commercial operations in 
Albania and foreign commerce, strictly regulated by the 
Government, was promoted mainly with other centrally 
planned economy countries. Albania’s Government also 
proscribed foreign credit borrowing. As a result, goods 
and services that the country could not import through 
barter trade with other centrally planned economy 
countries had to be obtained from the world market on 
the basis of exports of minerals. 

During the early 1990’s, fundamental political, social, 
and economic changes began to emerge in the former 
centrally planned countries of Eastern Europe and 
develop toward market-based economic structures and 
democratic social and political organization. It was 
during this period that Albania adopted the paradigm of 
a transitional economy country. One of the special 
features of this paradigm has been the reduction and/or 
abolition of state subsidies to industry and the 
consequent severe reduction of industrial production, 
including that of mine output and minerals processing. 
To stimulate the development of the domestic market and 
promote foreign investment, the Government of Albania 
adopted a new mining code and new laws and 
regulations concerning foreign investment. The changes 
in the country’s economic and political system did 
succeed in generating foreign investment interest in the 
country’s minerals industry. Since 1992, various foreign 


joint-venture and joint-exploration proposals with respect 
to the country’s chromite, copper, petroleum deposits 
and processing facilities have been studied by Albania’s 
mining authorities. 

The environmental landscape of Albania is similar in 
kind, but not in degree, to that of other former centrally 
planned economy countries of Eastern Europe that were 
former members of the CMEA. The more serious point 
sources of environmental pollution were industrial sites, 
such as mining, beneficiation, smelting and refining 
complexes (chromite, copper, iron ore, etc.), the 
Elbasan iron and steel plant, petroleum refineries, 
lignite-fired thermal electric power stations, and 
chemical plants. With technology even further out of 
date than that at similar facilities in former CMEA 
countries, Albania's industrial facilities were not only 
less efficient than those in other Eastern European 
countries, but also more polluting. The chief distinction 
between heavy industry in Albania and that in other 
former Eastern European members of the CMEA was 
that of scale, with Albania's industrial development 
having been significantly less extensive than that in the 
former CMEA countries. Consequently, the impact of 
environmental pollution generated by domestic industries 
in Albania from 1950 to 1992 has been relatively minor. 
Moreover, relatively large areas of the country have 
been described as being entirely unaffected by 
environmental pollution. | 

Following the near total collapse of Albania's centrally 
planned economy in 1992, the mineral industry's 
production in 1994 in all sectors and stages of operation 
remained marginal because of the country's economic 
transition to a market system. Additionally, technical 
difficulties also contributed to a decline in Albania's 
mining sector. These problems pertained largely to 
shortages of spare parts as well as the need for modern 
mining equipment. From 1986 to 1990, total capital 
invested in the minerals industry amounted to less than 
276 of the total invested in Albania's economy during 
this period.? Substantial future gains in Albania's mineral 
output would depend largely on fundamental decisions 
relative to the overall direction of the country's 
economic development. (See table 1.) 

Albania's mineral industries continued to constitute the 
dominant sector of the country's overall industrial 
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structure. In 1993, Albania's mineral industry remained 
entirely state-owned and operated. Table 2 lists the 
administrative bodies as well as subordinate units of 
production of the main branches of the country's mineral 
industry as they appeared in 1991. The economic 
viability of many of these facilities is doubtful and the 
final organizational structure of the industry must still be 
determined. (See table 2.) 

Metal ores have been Albania's chief source of mineral 
wealth. Apart from the commodities reviewed in this 
report, Albania reportedly possesses numerous known, 
but undeveloped, alluvial deposits of heavy sands, 
containing zirconium and rare earths, as well as rutile 
and ilmenite. 

Albania's bauxite deposits are mainly in the central 
part of the country, just east of Tirana, the country's 
capital, as well as in the Northern Alpine region near the 
former Yugoslav border. Bauxite reserves were 
estimated at about 12 million metric tons (Mmt). The 
largest deposit at Daijti was reported to contain 
approximately 8 to 9 Mmt of reserves with an average 
grade of 39% to 40% aluminum oxide (AL,O,), 13% 
silica (SiO,), 6% sulfur (S), 4% to 5% calcium oxide 
(СаО), апа 18.3% iron oxide (Fe,O,). Only 50,000 to 
60,000 metric tons per year (mt/a) of bauxite, 
reportedly, have been mined near Prrenjas, in the 
Librazhd District. Because of a lack of domestic 
alumina refining and aluminum smelting capacity, this 
limited quantity of domestically mined bauxite has been 
entirely designated for export. 

Albania's chromite mining operations were the most 
important component of its mineral industry. From the 
late 1970's through the 1980's, Albania had been a 
leading world producer and exporter of chromite, usually 
ranked second in terms of export and third in terms of 
production. Exports of chromite and ferrochromium 
have been vital earners of foreign exchange. 

Although some chromite deposits and outcroppings can 
be found throughout Albania, the country's principal 
commercial chromite deposits are in the north-central 
and northern parts of the country in ultrabasic massifs in 
the Midrita area. The mainly podiform ore was mined 
at seven mining districts, of which Bulquize and Batra, 
about 30 kilometers (km) northeast of Tirana, 
represented about two-thirds of Albania’s total 
production capacity. Albanian ore graded from 18% to 
43% chromium oxide (Сг,О,). Lumpy ores grading 
39% to 42% Cr,O, and concentrates grading from 50% 
to 53% Cr,O, have been designated for export. About 
25% of the ore was suitable for direct shipment; the 
balance was divided equally for beneficiation and for 
shipment as feedstock for the Burrel ferrochromium 
plant. In recent years, chromite extraction had become 
more difficult because of the declining availability of ore 
suitable for open pit mining; the increasingly complex 
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mining environment at underground operations, 
especially at the Bulquize Mine; and the need for 
modern machinery and equipment. However, the rapid 
decline in output from 1991 to 1993 largely was the 
result of the political revolution that occurred in the 
country during this period, followed by a rapid 
movement of the labor force away from many heavy 
industrial operations, including those in the mining and 
mineral processing sphere. 

The situation in Albania's chromite mining and 
processing sector in 1994 showed some improvement as 
production rose by about 17% compared with that of 
1993. The rise in production, however, was from a 
significantly lower base of output in 1993 (282,000 
metric tons), compared with the much higher levels of 
production attained in 1980's and in 1990's. 

During the 1980's, Albania's output of copper ore had 
been about 1 million metric tons per year (Mmt/a), 
grading between 1.576 to 476 copper. All copper ore 
was mined underground. With the exception of the 
Rehove Mine and beneficiation plant in southeastern 
Albania, copper was mined, processed, smelted, and 
refined largely in the northern part of the country. The 
largest copper mining and beneficiation complex at 
Fushe Arrez had produced more than 320,000 mt/a of 
ore during this period. As in other sectors of Albania's 
economy, the fall of production in the copper industry in 
the early 1990's was reported to be partly the outcome 
of a radical change in Government policy that allowed 
workers to freely change their place of employment. 

After beneficiation, copper concentrates were smelted 
at the Кис and Gjegjan (Kukes) and Lac 
pyrometallurgical primary smelters. Refineries and 
rolling mills at Rubic and Lac have produced copper 
wire, the major part of which was exported. Because 
Albania had few private telephones, only a limited 
amount of copper had been consumed by the country’s 
telecommunications industry. 

Albania’s reserves of lateritic nickeliferrous iron ore 
were estimated at about 300 Mmt. Yearly output in the 
1980’s ranged from 1 to 1.2 Mmt of ore, of which about 
one-half was consumed at the Elbasan iron and steel 
works to produce pig iron, a small amount of steel, and 
salts of nickel and cobalt. The balance of the iron ore 
had been exported, largely to Czechoslovakia, until 
1993. During several decades, Czechoslovakia had been 
the largest consumer of Albanian nickeliferrous iron ore, 
with annual imports ranging from 200,000 to 350,000 
mt/a of ore. Czechoslovakia processed Albanian ore at 
its Sered refinery, where nickel and cobalt are extracted. 
However, this refinery was closed in early 1993. 

Deposits of commercial-grade ore were exploited in 
ultrabasic massifs, near Pogradec, in east-central 
Albania. The principal mines were at Prrenjas, Guri 1 
Kuq, and Bitinska. The largest mining operation at 


Prrenjas in recent years produced about 600,000 mt/a of 
ore. The majority of Albanian ores are lateritic, grading 
about 35% to 45% iron, 1.4% nickel, and 0.05% cobalt. 
The  Bitinska deposit was believed to contain 
considerable resources of lateritic ore, as well as silicate 
ores, but only the lateritic material has been mined. 

Production of ore in 1994 reportedly had ceased owing 
to both depressed international demand and dated and 
inefficient production technology. This resulted in the 
corresponding closure of the Elbasan nickel and cobalt 
refinery, as well as a large quayside stockpile of ore at 
the port of Durres.* The quality of the ore in this 
stockpile reportedly had deteriorated during the past 2 
years and was causing damage to the port’s storage 
facilities. 

From 1992 through 1993, the output of iron and steel 
at the Elbasan steel works declined sharply from the 
already low output levels of 1991, reportedly because of 
outdated and worn plant and equipment and the lack of 
available funds needed to import coking coal for the 
Elbasan steelworks. As a result, operations at the 
Elbasan iron- and-steelmaking facility during this period 
practically had ceased. Little data has been available 
relative to the future prospects of this operation. 

During the 1980’s, the trade returns of market 
economy countries showed occasional shipments of small 
lots of nickel matte, speiss, and nickeliferous residues. 
Also, recent nonstatistical sources have been reporting 
the construction of a nickel and cobalt plant at Elbasan, 
in progress from about 1985 to the present time. The 
completion of the plant had been postponed for a number 
of years because of technical difficulties. However, it 
seemed fairly clear that some component of the Elbasan 
iron and steelworks, or of the new nickel and cobalt 
plant, has produced a commercially marketable grade of 
nickel carbonate for a number of years from domestic 
lateritic nickeliferrous iron ores. This product has been 
exported to countries where it is used in much the same 
way as nickel oxide sinter—as a direct additive product 
in steelmaking. The same facility presumably produced 
cobalt salts, which also were destined for the export 
market. 

Albania’s industrial minerals sector remained in early 
stages of development. In recent years, Albanian 
officials indicated that future investment would be aimed 
at developing facilities to exploit the country’s asbestos, 
fluorite, kaolin, magnesite, phosphate, and quartz 
deposits. In view of the Government’s efforts to initiate 
work on modernizing the country’s infrastructure, these 
developments appeared to be probable. In September 
1993, the Government of Albania reported that about 
$18 million would be provided by the World Bank and 
and $8 million by Kuwait for the renovation of 85 km of 
the country’s automobile road system. The project was 
developed with the asssistance of the World Bank and 


would involve many domestic as well as some foreign 
enterprises.) Albania also produced sufficient amounts 
of sand, gravel, and dressed stone to meet its domestic 
needs. 

Albania produced lignite, hydroelectric power, natural 
gas, and petroleum, which, in past years, in view of low 
domestic fuel consumption, allowed the country to be a 
net exporter of energy. Reduced hydroelectric power 
output resulting from several years of drought, a general 
downturn in petroleum production, and increasing 
indigenous energy requirements caused Albania’s energy 
status to become tenuous in recent years. 

Albania’s exploitable coal resources reportedly 
amounted to 158 Mmt of low-calorie lignite. Lignite 
had been mined from thin seams, with reportedly 
outdated methods and a low level of mechanization. The 
entire output was consumed domestically, mainly at 
thermal electric power stations. 

Albania has about 17,300 km of highways, railroads, 
and waterways. The railroad system consisted of 509 
km of 1.435-meter standard-guage track and 34 km of 
narrow-guage single track. The road system consisted of 
6,700 km of highways and main roads and 10,000 km of 
forest and rural roads. About 60% of all domestic cargo 
was transported by truck, 35% by rail, and 2% by 
coastal shipping along the Adriatic Sea and sections of 
Lake Scutari, Lake Ohrid, and Lake Prespa. 
Nickeliferous iron ore mining areas at Prrenjas and Guri 
i Kuq were linked by rail to processing centers at 
Elbasan. The copper mining district at Shkoder was also 
rail-linked to the copper smelter and refinery at Lac. 
Albania has a 1,630-megawatt generating capacity, 
mostly from hydroelectric sources. The country's 
petroleum and natural gas sector had about 145 km of 
crude oil pipeline, 55 km of refinery products pipeline, 
and 64 km of pipeline for natural gas. Seaports were at 
Durres, Sarande, and Vlore, but most bulk-mineral 
cargoes were handled at Durres. 

Albania's mineral industry was labor-intensive and in 
need of large infusions of capital. The country's capital 
stock reportedly was antiquated with a technological 
level so dated that several outside technical observers 
reported that modernizing many of the country's mineral 
industries—given the country's low ore grades—would 
not appreciably benefit the country's economy. The 
future of the country's mineral industry in the context of 
market economics may depend on the Government's 
policies aimed at revitalizing the country's entire 
economy. 


"Text prepared May 1995. 

? Albania: Building a New Economy, World Bank Report No. 12342- 
Alb, Washington, DC, 1994, pp. 70-79. 

ЗЕВІЅ May 27, 1993, p. 1, from ATA 1022 GMT May 26, 1993. 

*Metal Bulletin, Nov. 5, 1992, p. 6; and Mining Journal (London), 
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Nov. 5, 1993, p. 315. 
‘SWB EEW/0299, Sept. 16, 1993, p. WBl; from Gazeta Shqiptare, 
reported by ATA, Sept. 7, 1993, 1015 GMT. 


Major Source of Information 


Ministria Industrise dhe Minerave (Ministry of Industry 
and Mining) 
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Tirana, Albania 


Major Publications 


35 Vjet Shqiperi Socialiste (35 years of Socialist 
Albania), Tirana; a 5-year statistical report. 

Vjetari Statistikor i Shqiperise (Statistical Annual of 
Albania), Tirana: Renewed annual statistical abstract. 


ТАВГЕ 1 
ALBANIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1990 1991 1992 1993 1994 e/ 
METALS 
Bauxite e/ 26,000 20,000 4000 2000 2,000 
Chromium: 
Chromite, gross weight e/ thousand tons 957 1/ 587 322 282 330 
Marketable ore do. 295 121 58 82 70 
Concentrate do. 157 88 15 33 30 
Ferrochromium do. 24 25 15 35 30 
Cobalt: e/ 
Mine output, Co content 4/ 600 600 20 10 =- 
Plant production, Co content 5/ 20 15 3 1 == 
Соррег: 
Оге: 
Gross weight thousand tons 93] 566 240 500 400 
Concentrate e/ 49,000 16,500 4000 4000 3,500 
Cu content e/ 11,500 3,700 900 900 800 
Metal, primary: 
Smelter 11,800 4,800 2300 /r 2300 /r 1,500 
Refined e/ 10,900 4,400 1500 /r 1500 /r 1,000 
Iron and steel: 
Iron ore, nickeliferous: 
Gross weight : thousand tons 930 e/ 750 e/ 200 150 ~ 
Fe content e/ = do. 410 350 88 85 == 
Metal: 
Pig iron 96,000 e/ 50,000 e/ 10000 10000 10,000 
Crude steel e/ 65,000 35,000 5000 5000 5,000 
Rolled steel е/ 60,000 30,000 1000 1000 1,000 
Nickel: e/ 
Mine output, Ni content 8,800 7,500 150 75 75 
Plant production, Ni content 5,500 5,000 100 50 50 
Metal, Ni cathode 2,500 2,200 50 20 20 
INDUSTRIAL MINERALS 
Cement, hydraulic e/ thousand tons 750 600 200 200 200 
Clay, kaolin e/ 5000 2000 500 500 500 
Dolomite е/ 397,000 350,000 50000 50000 50,000 
Fertilizer, manufactured: е/ 
Phosphatic 100,000 75,000 10000 10000 10,000 
Urea 50,000 25,000 4000 | 4000 4,000 
Nitrogen: N content of ammonia e/ 100,000 80,000 15000 15000 15,000 
Olivinite 56000 e/ 45000 e/ 300 300 300 
Phosphate rock (12% to 15% P2O5) e/ 10000 9000 1500 1500 1500 
Pyrite, unroasted e/ 48,000 23,000 7000 7000 7,000 
Salt e/ 85,000 $5,000 5000 10000 10,000 
Sodium compounds n.e.s.: Soda ash, calcined е/ 27,000 16,000 150 150 150 
Sulfuric acid e/ 70,000 50,000 1000 1000 1,000 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural e/ 6/ thousand tons 900 500 100 100 100 
Coal: Lignite do. 2,071 e/ 1,100 e/ 500 500 500 
Gas, natural, gross production 7/ million cubic meters 243 e/ 170 e/ 100 100 100 
Petroleum: 
Crude: 
Gross weight thousand tons 1,069 e/ 700 e/ 500 500 500 
Converted thousand 42-gallon barrels 7,132 e/ 4,670 e/ 3300 3300 3,300 
Refinery products e/ 5,000 3,000 ‚ 1000 1000 1,000 
e/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through May 1995. 

3/ In addition to the commodities listed, a variety of industrial minerals and construction materials (common clay, quartz, titanomagnetite, sand and 

gravel, and stone) are produced, but output is not reported quantitatively, and available information is inadequate to make reliable estimates of output levels. 
4/ Reported figure. 

5/ Calculated from reported and estimated weight of nickeliferous ore; the amount of cobalt recovered, if any, is conjectural. 

6/ Figures represent cobalt content of estimated production of commercially marketable cobalt salts produced within Albania from domestically mined 
nickeliferrous iron ore. 

7/ Includes petroleum refinery produced asphalt and bitumen. 

8/ Separate data on marketable production are not available, but gross and marketed output are regarded as nearly equal. 


ТАВГЕ 2 
ALBANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Location of main facilities 
Commodity (all state-owned) 
Cement Elbasan, 32 km 1/ southeast of Tirana; Kruje, 20 km northwest of Tirana; 
Shkoder, 85 km northwest of Tirana; and Vlore, southwest of Tirana 
Chromite Bater (including Bater I and II and Martanesh), 40 km northwest of Tirana 
Do. Bulquize (including Bulqize south, Fush, Terrnove, and Todo 
Maco), 35 km northwest of Tirana 
Do. Kalimash, 60 km north of Tirana 
Do. Kam, 70 km north of Tirana 
Do. Klos, 20 km northeast of Tirana 
Do. Pogradec (including Katjiel, Memelisht, Pojske, Pishkash, and | 
Prrenjas), 50 km east of Tirana 
Ferrochromium Burrel, 35 km northeast of Tirana 
Do. Elbasan, 32 km southeast of Tirana 
Copper: 
Ore Fushe-Arrez, 80 km north of Tirana 
Do. Gjejan, 100 km northeast of Tirana | 
Do. Golaj (including Nikoliq and Pus), 120 km northeast of Tirana 
Do. Kurbnesh-Perlat, 55 km northeast of Tirana 
Do. Rehove, 110 km southeast of Tirana 
Do. Reps (including Gurch, Lajo, Spac, and Thurr), 55 km north of tirana 
Do. Rreshen, 50 km north of Tirana 
Do. Shkoder (including Palaj, Karma I and П), 85 km northwest of Tirana 
Smelter Kukes, 110 km northeast of Tirana 
Lac, 35 km northwest of Tirana 
Rubik, 50 km north of Tirana 
Iron ore Prrenjas (Bushtrica, Prrenjas, Skorska I and IT), 70 km southeast of Tirana 
Do. Guri i Kuq (including Cervenake, Grasishta, Guri i Kuq, Hudenisht 
and Guri Pergjrgjur), 25 km east of Tirana 
Steel "Steel of the Party" Metallurgical Combine at Elbasan 
Nickel, smelter Elbasan 
Coal lignite Maneze, Mezes, and Valias Mines in Tirana Durres area; Krabe Mine, 20 
km southeast of tirana, Alarup and Cervnake Mines, in Pogradec area, 
80 km southeast of Tirana; Mborje-Drenove Mine in Korce area, 85 km 
southwest of Tirana; and Memaliaj Mine in Tepelene area, 110 km south 
of Tirana 
Natural gas million cubic feet Gasfields on southwest Albania between Ballsh and Fier 
Petroleum: 42-gallon barrels per day 
Crude Oilfields at Marineze, Ballsh, Shqisht, Patos, Kucova, Gorrisht, and others 
Refined Refineries: Ballsh, Cerrik, Fier, and Stalin 


1/ km-kilometers(s) 


Annual capacity 
1,200 


450 
450 


250 


THE MINERAL INDUSTRY OF 


ALGERIA 


By Bernadette Michalsk:! 


The Nation enjoys a diverse, but modest production of 
metals and industrial minerals; however, hydrocarbons 
remained by far the leading mineral sector, providing 
about $9.5 billion? in export earnings in 1994 and 
accounting for 97% of the Nation's hard currency 
earnings. The Government announced its chief priorities: 
expanding exploration activities, improving the recovery 
rate of oil and gas, augmenting hydrocarbon reserves, 
and increasing hydrocarbon production, transport, and 
export capacities. 

With an accumulated external debt of $26 billion, any 
decline in oil prices has serious implications for the 
Government's domestic finances. The dinar was 
devalued by 40% in the spring of 1994, opening the 
road to a $1 billion IMF package and international debt 
rescheduling. 

The stipulation that the Government's Société 
Nationale pour la Recherche, la Production, le 
Transport, la Transformation, et la Commercialisation 
des Hydrocarbures (SONATRACH) was to hold a 51% 
interest in all associations with foreign partners was 
relaxed except for equity holding in existing fields where 
SONATRACH will retain at least 51%. Exploration 
activity reflected the improved incentives offered under 
the December 1991 legislation, which modified the terms 
and conditions of oil exploration in Algeria. The 
Government also offered foreign companies equity 
interest in producing fields, an area from which they 
were excluded previously. At least 10 fields, including 
the giant Hassi Messaud Field, have been opened to 
foreign investors, particularly those with expertise in 
secondary and tertiary recovery. Although petroleum 
production remains significant, the Nation’s more mature 
wells required gas reinjection to maintain pressures. 
Other enhanced recovery technologies were under 
consideration. 

A variety of nonhydrocarbon minerals were produced 
in minor amounts, but only iron ore, mercury, and 
phosphate rock production was significant. The entire 
output of iron ore was consumed by the national iron 
and steel industry. Phosphate rock production was 
exported. Mercury was produced entirely for export, and 
production fluctuates with the price of this commodity in 
the world market. (See table 1.) 

Natural gas and liquid fuels accounted for about 97% 
of Algeria’s export earnings. Crude oil exports were 


expected to increase in mid-decade with the application 
of enhanced recovery technology and the development of 
recently discovered fields. Algerian exports of natural 
gas exceeded 30 billion cubic meters (m?) in 1994, down 
from 34 billion m? іп 1993. According to 
SONATRACH, the reduction was due to the revamping 
of the liquefied natural gas (LNG) unit at Arzew, which 
necessitated a 3-month shutdown. This unit represents 
40% of the country’s liquefaction capacities. Western 
Europe absorbed more than 90% of Algeria’s crude oil 
exports in 1994. Depleting oil reserves in mature fields 
diverted marketing attention to natural gas, condensates, 
and refined products. Future gas sales are directed to 
pipelines connecting Algeria with southern Europe 
through Italy and Spain rather than LNG exports, 
offering the lowest cost option to meet Europe’s 
predicted growth in natural gas demand by 2010. Italy 
continued as the principal market for Algerian natural 
gas, importing approximately 15 billion m?, followed by 
France at 9 billion m°, Spain and Belgium at about 4 
billion m? each, and the United States at 2.3 billion m? 
in 1993 and 1.4 billion m? in 1994. In August 1994, 
SONATRACH delivered the first cargo of Algerian 
LNG to Turkey. By 1996, Algerian exports should 
approach 60 billion cubic meters per year (m’/a). 
Contracts have been concluded for 24 billion m?/a of 
LNG and 34 billion п/а of natural gas in a gaseous 
state. Algeria has become a major supplier of gas in 
southern Europe. Algeria's share of the European gas 
market ranks third behind the Netherlands with 2676 and 
the former Soviet Union with 36%. 

The export of crude oil exceeded 300,000 barrels per 
day (bbl/d) and petroleum product exports averaged 
about 410,000 bbl/d in 1994. Combined crude oil and 
product exports to the United States averaged 240,000 
bbl/d for 1993 and 244,000 bbl/d in 1994. Other 
exports, by order of value, were metals and metal 
products, phosphates, and iron ore. Helium exports 
commenced in mid-1994. 

The Algerian Government traditionally has controlled 
all mining and mineral processing industries. However, 
private capital is being encouraged as SONATRACH'S 
majority participation in all hydrocarbon production 
contracts had been relaxed, except for equity in existing 
fields where 51% majority participation by 
SONATRACH was still required. 
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Local mining companies and agencies were to be 
amalgamated into the Office de Recherche Géologique & 
Miniéres (ORGM) with the objective of bringing 
international involvement to the Algerian mineral 
industry. Working with local апа international 
companies, ORGM would become responsible for 
information distribution relating to the mining sector, as 
well as for the publication of geological maps and the 
development and evaluation of deposits. ORGM has 
identified several exploitable mineral deposits; however, 
they are located in remote areas devoid of any 
infrastructure. To further interest foreign investment 
capital, ORGM was reviewing the 1991 Mining Code 
and planned to introduce more attractive terms to the 
Investment Code. 

The bulk of Algeria's iron ore output was extracted 
from the mine at Ouenza. Mining operations were spread 
over 17 square kilometers (km?), with the main seam 2 
kilometers (km) long and 500 meters (m) wide. 
Production totaled 2.3 million metric tons (Mmt) of 
hematite ore ranging from 53% to 60% iron content. 
Iron ore also was mined at Bou Khadra and shipped with 
Ouenza ore by rail to the El Hadjar processing plant, 
near Bejaia, a distance of 170 km. Both mines are 
operated by Entreprise Nationale de Fer et de 
Phosphates. 

Gross production of natural gas was 127.2 billion m?, 
and more than 60% was reinjected to maintain petroleum 
reservoir pressure. Liquefaction of natural gas for the 
export market averages about 90,000 cubic meters per 
day (m?/d). The gas liquefaction complexes, three at 
Arzew and one at Skikda, were operating well below the 
design capacity because of disrepair and lack of funds 
for replacement parts. Contracts for engineering and 
other services involved in overhauling and upgrading the 
complexes were awarded to Bechtel Corp. and M. W. 
Kellogg Co. of the United States and Sofregas of France. 
By yearend 1994, work on the new gas liquefaction plant 
in Skikda was compromised by the withdrawal from the 
country of 200 expatriate staff members of Sofregas due 
to activities of the Islamic Salvation Front (FIS). 

The production of helium commenced in 1994 from 
the Helios Co.'s Bethious plant, near  Arzew. 
SONATRACH enjoys a 51% equity in the company, 
while Air Products & Chemicals, Inc. (APCI) of the 
United States and L'Air Liquide of France share the 
remaining equity. The plant's capacity is 16 million m?/a 
of liquid helium, which represents about 2076 of world 
output, and 33,000 mt/a of liquid and gaseous nitrogen. 
Helium exports were destined for Europe. The nitrogen 
will be sold in Algeria and other north African markets. 
The plant employs APCT's production process and also 
has a retreatment process for the cooling and distillation 
of the residual gas produced by the GL 2-Z liquefaction 
complex, which contains on average 10% helium and 
45% nitrogen. 
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Most of Algeria's crude oil production was derived 
from Hassi Messaoud-Haoud el Hamra Fields in the 
Sahara, the Zarzaitine-Edjeleh Field near Ohanet, and In 
Amenas near the Libyan border. 

Refining capacity has been stabilized since the early 
1980's when the 323,000-bbl/d-capacity Skikda refinery 
and the 6,500-bbl/d-capacity In Amenas refinery entered 
production elevating national refining capacity to 
474,500 bbl/d. 

Hydrocarbon reserves in January 1994, as reported by 
the Ministry of Mines and Industry, were 3.6 trillion m* 
of natural gas. Unassociated natural gas accounted for 
85% of these reserves. Recoverable petroleum reserves 
were reported at 9.24 billion bbl of light, low-sulfur 
crudes. Iron ore reserves were reported at 35 Mmt 
averaging 53% iron; however, an estimated 970 Mmt of 
ore grading 53% iron was identified at the undeveloped 
Gara Djebilit deposit. 

Algeria's railroad system, which totals 4,060 km of 
track, and its road network, which spreads over 90,000 
km, are in the northern section of the country supporting 
long-established mining and other export-oriented 
industries. The existing infrastructure is too distant to 
lend support to the development of commercial mineral 
deposits reported in the south. 

More than 11,400 km of pipeline serve the Nation’s 
hydrocarbon industries. The center of the crude oil 
pipeline network is Hassi Messaoud, in southeastern 
Algeria from which three crude lines run north to 
Skikda, Bejaia, and Arzew. The center for the natural 
gas pipeline network is Hassi R’Mel, with pipelines 
connecting to liquefaction facilities at Arzew and Skikda. 
Hassi R'Mel is also the source for natural gas exports to 
southern Europe via the Trans-Mediterranean pipeline 
and, when completed, the Maghreb-Europe pipeline. In 
operation since 1983, the Transmed natural gas export 
pipeline extends for 2,340 km from Algeria 
northeastwardly through Tunisia, under the 
Mediterranean to Sicily and the Italian mainland. Access 
to the Slovenian gas network is achieved through a 35- 
km spur line near the Italian end of the Trans- 
Mediterranean pipeline. Current capacity of the Trans- 
Mediterranean pipeline is 16 billion m?/a. However, 
expansion activities should increase throughput to 30 
billion п/а before the turn of the century. The 1,845- 
km Maghreb-Europe pipeline was under construction and 
should traverse Algeria northwestwardly through 
Morocco, through the Straits of Gibraltar to Seville, 
Spain. The pipeline was scheduled for completion by 
1996 at the initial capacity of 8 billion m?/a. The second 
phase of the Maghreb-Europe pipeline construction will 
include extensions to Portugal, France, and Germany. 
Financing was a major issue delaying startup of this 
second pipeline to Europe. However, construction finally 
commenced in August 1994. The 530-km Algerian 
section was being laid by Bechtel of the United States. 


The 540-km Moroccan section was being laid by a 
subsidiary of Enagas, the Spanish gas utility company. 
Saipem of Italy has begun construction on the marine 
portion of the pipeline. The project was estimated to cost 
$2.8 billion. In the second phase of construction, the 
pipeline will be extended to provide access to Portugal, 
France, and Germany. 

Algeria used seven marine terminals for the export of 
hydrocarbons, including La Skhirra in Tunisia. The 
largest terminal is Arzew-Bethioua, which accommodates 
40% of all hydrocarbon exports. Port capacity at Skikda 
is limited to 90,000-m? LNG carriers. Efforts are 
underway to augment facilities to permit the 
accommodation of 125,000-m’ carriers. 

Stimulating foreign investment interest in Algeria’s 
aging energy industries is vital to the economy because 
the Nation does not have cash or access to sufficient 
credit to sustain economic activity. In pursuing this 
course of action, the Algerian Government has not only 
encouraged exploration agreements but has offered a 
portion of production rights in existing oilfields and 
gasfields to private companies with capital and enhanced 
recovery capabilities. This action represents the most 
significant change in oil policy since nationalization in 
1971. Without sufficient foreign capital to refurbish the 
natural gas extraction and processing facilities, as well 
as the transportation infrastructure, Algeria may be 
unable to satisfy demand within a few years. Natural gas 
exports to Italy alone will double to 30 billion m*/a when 
the Trans-Mediterranean pipeline is expanded. The 
demand for natural gas may outstrip Algeria’s capacity 
to supply it. 

The World Bank extended a $150 million economic 
rehabilitation support loan under an agreement reached 
in May 1994. Specific reform requirements include 
preparing legislation for privatization, selling public 
enterprises, and restructuring major public enterprises, 
such as the steel and fertilizer industries. 

With the political crisis undermining local and international 


confidence, economic stability remains distant. Conflict 
between security forces and FIS have resulted in a 
growing violence since 1992. 


'Text prepared May 1995. 
*Where necessary, values have been converted from Algerian dinars (AD) 
to U.S. dollars at the rate of AD38.2- US$1.00 in 1994. 


Major Sources of Information 


Office de la Recherche Géologique et Miniére (ORGM) 
B.P. 102 
Boumerdes, Algeria 
Telephone: 213-2-824060 
Fax: 213-2-820379 
Ministry of Mines 
80 Avenue Ahmed Ghermoul 
Algiers, Algeria 
Ministry of Industry 
Le Colise Rue Ahmed-Bey de Constantine 
Algiers, Algeria 
Société Nationale des Matriaux de Construction 
90 Rue Didouche Mourad 
Algiers, Algeria 
Société Nationale pour la Recherche, la Production, le 
Transport, la Transformation, et la Commercialisation 
des Hydrocarbures 
10 Rue du Sahara, Hydra 
Algiers, Algeria 
Société Nationale de Siderurgie 
Ravin Sidi Yahia 
Boite Postale 54 
Hydra, Algeria 
Telephone: 213-8-830999 
Fax: 213-8-843020 
Entreprise Nationale de Sel (ENASEL) 
127 Boulevard Salah Bouakouir 
Algiers, Algeria . 
Telephone: 213-2-946767 
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ТАВГЕ 1 


ALGERIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 
METALS 
Cadmium, refined 
Iron and steel: 
Iron ore, gross weight thousand tons 
Metal: 
Pig iron do. 
Steel, crude do. 
Lead: 
Lead, concentrate, Pb content e/ 
Lead, refined 
Mercury 
Silver e/ kilograms 
Zinc: 
Concentrate, Zn content 
Metal, smelter output 
INDUSTRIAL MINERALS 
Barite, crude 
Cement, hydraulic thousand tons 


Clays: 
Bentonite 


Fuller's earth e/ 
Kaolin 
Diatomite 
Gypsum thousand tons 


Lime, hydraulic 


Nitrogen: N content of ammonia 
Phosphate rock: 


Gross weight thousand tons 
Р205 content do. 
Salt do. 


Sodium compounds: Caustic soda e/ 
Strontium minerals: Celestite, gross weight e/ 


Sulfur, elemental e/ 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic meters 
Dry 4/ do. 
Natural gas plant liquids thousand 42-gallon barrels 
Petroleum: do. 
Crude do. 
Condensate do. 
Total do. 
Refinery products: 
Liquefied petroleum gas do. 
Gasoline do. 
Naphtha e/ do. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Lubricants do. 
Other e/ do. 
Total do. 


e/ Estimated. r/ Revised. 


1990 1991 1992 1993 1994 e/ 
65 78 75 75 75 
2,940 2,340 2,560 2,000 2,350 
1,040 877 900 1,300 1,300 
836 1,390 1,400 1,400 1,400 
1,100 900 1,200 1,540 1.540 
4,500 4,500 4,500 4,500 4,500 
637 431 476 455 455 
2,500 2,500 3,500 . 3,500 3,500 
4,160 7,900 7,500 6,800 6,800 
23,600 24,900 31,000 35,000 35,000 
53,100 44,400 51,200 47,200 47,500 
6,330 6,320 6,400 6,940 6,950 
33.700 25.800 25.000 20,800 21.000 
4.000 4,530 4,550 3,230 3,250 
18,000 21,500 20,000 12,600 12,000 
4,160 3,630 . 3,600 3,470 3,500 
250 152 234 200 200 
32,000 ‚ 61,300 62,000 62,000 62,000 
288,000 269,000 438,000 380,000 400,000 
1,130 1,100 1,140 730 r/ 738 
333 322 340 225 r/ 226 
222 259 251 247 250 
700 700 700 700 700 
5,400 5,400 5,400 5,400 5,400 
20,000 20,000 20,000 20,000 20,000 
110,000 126,000 127,000 127,000 127,000 
48,500 54,800 55,800 56,000 56,000 
56,000 55,000 52,900 53,000 53,000 
290,000 204,000 270,000 277,000 275,000 
154,000 152,000 157,000 155,000 155,000 
444,000 355,000 427,000 432,000 430,000 
10,600 10,700 10,000 10,000 10,000 
18,600 19,000 18,800 18,900 18,900 
28,000 28,000 30,000 32,000 32,000 
3,850 3,100 3,000 3,500 3,500 
57,500 56,400 56,400 57,000 57,000 
38,200 37,400 37,300 37,400 37,400 
840 835 825 825 825 
3,000 3,000 4,000 4,000 4,000 
161,000 158,000 160,000 164,000 164,000 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 


2/ Table includes data available through May 1, 1995. 


3/ In addition to the commodities listed, secondary aluminum, secondary lead, and secondary copper may be produced in small quantities, and crude 
construction materials presumably are produced for local consumption, but output is not reported, and available information is inadequate to make reliable 


estimates of output levels. 


4/ Excludes gas used in reinjection, flaring, venting, transmission losses, and natural gas liquids extraction. 


THE MINERAL INDUSTRY OF 


ANTARCTICA 


By David B. Doan! 


A large continent of about 14 million square 
kilometers (km?) in area, Antarctica lies almost entirely 
within the Antarctic Circle. It is virtually surrounded by 
deep ocean basins and supports an ice sheet varying 
from 1,500 to about 3,900 meters (m) thick. Through 
a period of years, geophysical studies have revealed a 
fairly complete physiographic picture beneath the ice 
cover. West Antarctica is connected to the main part of 
the continent by a mountain chain rising well above sea 
level, though largely masked by ice and snow. The 
mountains of Marie Byrd Land are a large island mass 
whose surrounding ice extends well below sea level. 
The bedrock of most of East Antarctica apparently rises 
above sea level, with the high ranges of the 
Transantarctic Mountains and Queen Maud Land 
extending far above sea level. 

The Antarctic continent, with its accompanying 
continental ice sheet and widely distributed mountain 
glaciers, is unique at the planetary surface, being at once 
the coldest area on earth, the least inhabited continent, 
the southern pole, and the locus of the greatest 
impoundment of fresh water on earth. Moreover, it has 
a distinct fauna and flora, relating evidently both to 
temperature and the uniqueness of the land mass as a 
major continent. Exploration began piecemeal and by 
accident in the early 1800's, primarily by whale and seal 
hunters, and increased gradually toward the so-called 
Heroic Era, from 1894 to the late 1920's. During this 
35-year period, explorers from a number of countries 
established bases, planted their flags at the pole, and 
made claims of land on behalf of their countries. 
Starting in the 1940's, geopolitical interest and 
contention rose sharply. By the early 1960’s, 
scientifically sophisticated bases were established, and 
overland expeditions mounted, by many countries. 
Intentions were diverse but most countries maintained a 
public posture of scientific objectivity. Accommodation 
among countries, however, became desirable. 

The Antarctica Treaty, signed in December 1959, took 
effect in June 1961, and established for at least 30 years 
a legal framework for peaceful use, scientific research, 
and suspension of territorial claims. Administration has 


been carried out through consultative member meetings, 


the 14th and latest meeting having been held in Rio de 
Janeiro, Brazil, in October 1987. 


Consultative (voting) members include claimant 


nations, who claim somewhat overlapping portions of 
Antarctica as national territory, and nonclaimant nations, 
who have made no claims to Antarctic territory, 
although among the latter the United States and the 
former U.S.S.R. have reserved that right and also do not 
recognize the claims of others. 

Argentina and Chile are signatories of the 1961 
Antarctica Treaty and are among the seven countries 
making claims on Antarctic territories. The other five 
claimant nations are Australia, Britain, France, New 
Zealand, and Norway. 

In October 1985, Uruguay achieved Consultative Party 
status within the treaty. Cuba and Peru are acceding 
(nonvoting) members. Argentina and Chile maintain 
research stations in Antarctica. Of all the claimant 
nations, Argentina has had the longest presence in 
Antarctica, starting in 1904. Argentina and Chile have 
signed an agreement, the Convention on the Regulation 
of Antarctic Mineral Resources Activities (CRAMRA), 
negotiated by the Antarctica Treaty nations during 1982- 
88. 

In 1990, two concurrent resolutions were passed by 
the U.S. Congress: House of Representatives 
Concurrent Resolution 109 and Senate Concurrent 
Resolution 26, both of which declared that it is U.S. 
policy to pursue an indefinite or permanent ban on 
commercial mineral development activities in Antarctica. 
Both resolutions received widespread bipartisan support 
as well as the backing of major environmental groups. 

The Madrid Antarctica Treaty Conference, held in 
Spain in June 1991, saw near unanimity among the 
consultative and nonclaimant nations concerning a 50- 
year protected future for Antarctica. The United States, 
however, acceeded to a compromise stating, in effect, 
that any of the parties wishing to mine after 50 years 
may do so only if agreed to by three-quarters of the 26 
consultative nations. 

These matters having been settled, attention of most of 
the consultative and acceding nations turned to 
environmental problems and issues during ensuing years. 
Procedures for environmental monitoring were discussed 
at a meeting in Buenos Aires, and the activities most 
likely to have environmental consequences were 
considered to be, in order of significance: (1) station and 
airstrip construction and operations; (2) waste water and 
sewage disposal; (3) incineration of waste; (4) power and 
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heat generation; (5) human activities affecting native 
fauna and flora; (6) scientific research activities; and (7) 
accidents causing fuel spills or other types of 
evironmental contamination. Recommendations were 
taken up on the establishment of environmental 
monitoring techniques and programs to be considered in 
detail in future meetings. 

What is known of the geology of Antarctica, together 
with additional evidence from a great many mineral 
prospects in the small proportion of rocks actually 
exposed, suggests that a significant potential for mineral 
deposits occurs in various parts of the continent. 
Geologic work pointing to this conclusion has been 
published by geologists from Argentina, Australia, 
Canada, China, Germany, New Zealand, Norway, South 
Africa, the United Kingdom, the United States, and the 
former U.S.S.R. Known metalliferous fold belts in 
Africa, Australia, and South America appear to have 
continuations in Antarctica, based on general concepts of 
plate tectonics. Although much evidence is 
circumstantial, a reasonable scientific basis exists for 
projecting high-probability areas of оге-ргайе 
mineralization in Antarctica. 

Some copper-bearing plutons on the Antarctic 
peninsula have distinct similarities to the Andean 
porphyry copper bodies. The Dufek Massif, a major 
intrusion near the African end of the Transantarctic 
Mountains, bears a resemblance to, and is potentially 
larger than, the Bushveld Complex in the Republic of 
South Africa. Although the geology of the two 
complexes is comparable, they are different in geologic 
age. 

Based on geologic structure and geophysical evidence, 
a clear possibility exists that petroleum reserves are 
likely to be present, particularly offshore in the thick 
sedimentary basins of the Amery Ice Shelf, Filchner Ice 
Shelf, Ronne Ice Shelf, Ross Sea and Ice Shelf, and the 
Weddell Sea. Shows of petroleum and natural gas were 
encountered during the U.S. Deep Sea Drilling Program 
Leg 28 in 1973 on the continental shelf in the Ross Sea 
area. The discovery of hydrocarbons along the Atlantic 
coasts of Africa and South America, the east coast of 
India, and the south coast of Australia underscores the 
possibility of similar accumulations along the coasts of 
Antarctica that were once in proximity to these 
petroliferous margins of other continents. 

The infrastructure of Antarctica consists of temporary 
and permanent scientific stations that have been 
established by Argentina, Australia, Chile, France, the 
Federal Republic of Germany, Great Britain, India, 
Japan, New Zealand, the Republic of South Africa, the 
1United States, and the former U.S.S.R. These stations 
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have been or are supplied by ships and airplanes using 
about 39 different temporary airstrips. There are no 
ports, only offshore anchorage. Antarctica has no 
indigenous inhabitants. The total number of foreign 
inhabitants varies up to about 4,000, depending on the 
time of year. 

The CRAMRA Treaty, adopted in Wellington, New 
Zealand, in June 1988 sought, among other things, to 
regulate a controlled, rational approach to future mineral 
exploration activities in the Antarctic. Three years later, 
however, the Madrid conference ultimately agreed to a 
50-year moratorium on mineral exploration and mining 
of any kind, thus defining the outlook for the foreseeable 
future. Antarctica’s remoteness, its harsh climate, the 
ice coverage of 98% of its surface, the lack of suitable 
mining related technology, the abundance of minerals 
elsewhere, and the opposition of environmentalists and 
conservationists would provide additional reasons for 
hesitation in attempting exploration for mineral 
extraction. 


"Text prepared Apr. 1995 


Major Sources of Information 


National Science Foundation 
Office of Polar Programs 
1401 Wilson Blvd. 
Arlington, Virginia 22230 
Tel:703-306-1030 


U.S. Geological Survey 
12201 Sunrise Valley Drive 
Reston, Virginia 22092 
Tel: 703-648-6600 


Major Publications 


American Geophysical Union, Washington, DC: | 
Mineral Resources Potential of Antarctica, 1990, 310 


рр. 

Kimbell, C., T. Lyday, апа Н. Newman. Mineral 
Industries of Australia, Canada, and Oceania. Bureau 
of Mines Mineral Perspective, 1985, 69 pp. 

Hodgson, Bryan. Antarctica: A Land of Isolation No 
More, National Geographic Magazine, Apr. 1990, 
pp. 2-51. 

Oxford Science Publications (Clarendon Press), Oxford, 
England: Minerals and Mining in Antarctica, 1985, 
123 pp. 

U.S. Geological Survey, Reston, Virginia: The 
Antarctic and its Geology, 1978, 15 pp. 


THE MINERAL INDUSTRY OF 


ARGENTINA 


By Pablo Velasco! 


Argentina, the second largest country in South 
America after Brazil, continued to be a modest producer 
of minerals. Its mining activities, excluding 
hydrocarbons, accounted for an estimated 0.3% or less 
of the country’s 1994 gross domestic product (GDP) of 
about $310 billion.? Argentina’s mining industry was 
relatively small and undeveloped. The main reason for 
this lack of mining development was the historic practice 
of reserving huge tracts of land in the country for 
exploration and exploitation by the military. Much of the 
mining activity developed was both uneconomic and 
technologically outdated. Military lands were returned to 
Provincial jurisdiction, and the Provinces signed the 
Federal Mining agreement (Law 24224) with the Federal 
Government, which ensured equal legal and economic 
treatment concerning mining projects. 

In 1994, Argentina continued its self-sufficiency in 
energy resources (natural gas, petroleum, and uranium) 
and was a large producer of electricity. Argentina was 
the fourth largest producer of crude oil and natural gas 
in Latin America and ranked third in world production 
of boron minerals. Argentina had the most advanced 
nuclear energy program in Latin America, with two 
nuclear plants in operation and a third one under 
construction. Nuclear plants provided 7,081 megawatts 
(MW) of electric power to Argentina in 1994, or 12.6% 
of the total of 56,273 MW. 

Argentina’s remarkable economic reforms inspired 
growing confidence from both domestic and foreign 
investors. Few countries have undertaken so much in 
such little time, especially in a democratic context. 
Deregulation and privatization of major Argentine 
industries set off a boom in the oil industry, which 
became open for exploration and production. 
Yacimientos Petroliferos Fiscales Sociedad Anonima 
(YPF) S.A., since privatization was set in 1991, sold 
more than $3 billion of its $6 billion in assets and 
reduced the number of its employees from 52,000 to 
5,800. According to government officials, the public 
and private demand for investment in infrastructure was 
expected to reach $35 billion for the period 1993-2000. 
Argentina’s mineral production and trade remained 
almost negligible in terms of their contributions to the 
GDP and total exports. Total mineral sector exports in 
1994, excluding hydrocarbons, declined to an estimated 


$50 million, 36% lower than those in 1993. Metallic 
mineral exports represented 60.5% and industrial 
minerals 39.5% of the total nonfuel mineral sector’s 
exports figure. 


Government Policies and Programs 


The new Mining Investment Law contained a number 
of important improvements over the previous Mining 
Promotion Law of 1979. It envisioned agreements 
between the Federal and Provincial Governments on 
mining taxation and incentives that would remove an 
important constraint to mining investment in Argentina 
by reducing the risk for the investor of unilateral 
changes in mining taxation. Tax stability, including a 
maximum royalty of 3%, would be guaranteed at both 
Federal and Provincial levels. The new law also avoided 
a costly and cumbersome evaluation of investments, 
which was required under the Mining Promotion Law. 
The new investment law represented an important 
Government initiative and was certainly a step in the 
right direction. The rules covering foreign investments 
were contained in the Foreign Investment Law No. 
21,382 as amended by Law No. 22,208, Law No. 
23,696, and later by Law No. 23,697 of August 1989. 
The Law entitled foreign investors to the same rights and 
to be subject to the same obligations as domestic 
investors. Foreign investors were entitled, without 
approvals or formalities, to repatriate capital and remit 
profits at any time and to have unrestricted access to 
foreign exchange markets. 

The Government promulgated a new Mining 
Investment Regulation Law (Law No. 24,196), Mining 
Reorganization Law (Law No. 24,224), and the Federal 
Mining Agreement (Law No. 24,228) (El Acuerdo 
Federal Minero). The Mining Investment Regulation 
Law was a promotional law based on tax incentives 
aimed toward (1) creating a stable business environment 
for mining activities, (2) alleviating the tax impact in the 
initial development stages, and (3) promoting the 
importation of mining equipment and machinery. 

The Mining Code No. 22,259 of August 1980 included 
rules intended to attract leading companies to engage in 
mining operations through public tenders. Large-scale 
production was allowed through regular prospecting 
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permits. There were no restrictions on the involvement 
of foreign companies in mining and owning mining 
properties, nor was there any discrimination against them 
in obtaining local financing in dollars or local currency. 
Furthermore, there were no export duties on mining 
products. The Law No. 24,196 instituted a new system 
for mining investment. To be eligible for this system, 
individuals and corporations were to be domiciled in 
Argentina and registered with the National Mining 
Department. The system would be applicable in all the 
provinces that ratified it. 

The system specifically excluded oil and gas activities, 
as well as the manufacture of cement, tiles, ceramics, 
sand, pebbles, and gravel. In addition, it guaranteed tax 
stability for 30 years; stable foreign exchange and 
customs treatment; income tax deductibility of the full 
amount of prospecting and exploration outlays; income 
tax deductibility of an environmental conservation 
allowance up to a maximum of 5% of operating costs for 
extraction of minerals and smelting; accelerated 
depreciation rates on income taxes for investments made 
in carrying out new mining prospects or extending the 
productive capacity of existing operations, in line with 
the new guidelines; income tax exemption for profits; 
exemption from import duties, statistical taxes, and other 
taxes on import of capital goods; and equipment and 
spare parts. 

Several Provincial governments were very active in 
promoting joint-venture explorations in 1994. The 
governments of Catamarca (Bajo La Alumbrera, 
gold/copper project), San Juan (El Pachon, copper 
project), Neuquén (Rio Colorado, potash project) and 
San Juan Provinces reorganized into more flexible 
organizations that were at liberty to form joint ventures. 

On October 20, 1994, the United States-Argentina 
bilateral investment treaty came into force, the first of its 
kind signed by both countries. Under this treaty, U.S. 
investors enjoyed national treatment in most sectors of 
the economy, including mining. The treaty provided 
U.S. investors with additional safeguards, such as the 
right to arbitration, to help protect their capital invested 
in Argentina. 

Argentina and Chile recently signed a binational 
mining integration agreement, which will bring 
substantial improvements for Argentina and Chilean 
mining companies. | 


Environmental Issues 


Argentina initiated a number of measures to regulate, 
monitor, and improve its environmental standards. Until 
recently, Argentina's environmental protection applied 
primarily to the provinces. In 1992, the Government 
established the National Secretariat of the Environment, 
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pursuant to a presidential decree calling for a balance of 
economic development with natural resource 
conservation, environmental improvements, and pollution 
prevention and remediation. Critical environmental 
issues facing Argentina included water and air pollution, 
and hazardous-waste disposal. Local, Provincial, and 
national authorities moved toward more stringent 
enforcement of environmental laws. 

The Government also established a national registry of 
producers and handlers of hazardous wastes. These 
companies were required to pay annual fees based on the 
volume of hazardous waste they handled and the 
earnings they generated. 


Production 


Argentina continued to be the world's third largest 
producer and exporter of boron minerals and byproducts, 
after the United States and Turkey. It also produced 
modest quantities of base metals, such as cadmium, 
copper, lead, silver, manganese, and zinc; other 
industrial minerals, such as asbestos, barite, boron, 
bentonite, clays, celestite, diatomite, feldspar, fluorspar, 
graphite, gypsum, kaolin, marble, sodium carbonate, 
vermiculite, and others. Mineral fuels, such as coal, 
coke, crude oil, and natural gas, and uranium also were 
produced. Argentina's only primary aluminum producer, 
Aluminios Argentinos, S. A.I.C. (ALUAR), produced 
about 165,000 metric tons per year (mt/a) of aluminum 
ingot, billet, and slab. Crude steel production in 
Argentina increased 14.2% in 1994 to about 3.3 million 
metric tons (Mmt), while domestic consumption 
decreased to 2.3 Mmt from 2.9 Mmt in 1993. The 
biggest producers of steel in Argentina were Aceros 
Parana S.A. (formerly SOMISA) and ACINDAR- 
Industria Argentina de Aceros S.A., which were 
privatized in 1993. Production of crude oil increased 
nearly 9% in 1994, and refinery products maintained the 


same level in 1994. (See table 1.) 


Trade 


The National Customs Administration and the National 
Institute of Statistics and Census reported the value of 
exported nonfuel minerals, mineral related products, and 
metals to be approximately $50 million, a decrease of 
3676 compared with that of 1993. The export value of 
crude oil and refinery products increased 38.3% to $848 
million in 1994. Small quantities of both commodities 
were exported to the United States. The following 
principal nonfuel mineral exports were classified in five 
groups based on their export value: borates, 25.9%, of 
which boron minerals were 2.2%; boric acid, 10.346; 
and sodium borate, 13.4%; metals, 23.5%, of which 


refined zinc is 23.0% and refined lead, 0.5%; metallic 
minerals, 22.5%, of which lead minerals were 19.4% 
and zinc minerals, 3.1%; granites, 12.0%, of which 
manufactured is 11.6% and granite in blocks, 0.4%; and 
others, 16.1%. In 1994, the nonfuel mineral and 
mineral-related products exported went to 51 countries, 
including: Brazil, 30.5%; the United States, 15.1%; 
Belgium, 12.7%; Japan, 8.676; Chile, 6.1%; Uruguay, 
5.1%; Morocco, 4.7%; and Bolivia, 1.1%. 

The total amount of steel imported reached 1,281,000 
metric tons (mt), of which 65% was from Brazil, 10% 
from Poland, 5% from South Africa, and the remainder 
from other countries. In 1994, the steel industry had to 
import about 1.8 Mmt of iron ore and concentrate, for 
a total value of $61.1 million, and 993,000 mt of coal 
for the coke plants, for the amount of $66.4 million. 


Structure of the Mineral Industry 


The Secretariat of Mines was a unit under the Ministry 
of Economy and Public Works and Services, one of the 
eight ministries of the National Executive Branch. The 
Secretariat of Mines defined and controlled the tasks 
performed by the National Mining Board and the 
National Geological Service Board. The Mining 
Subsecretariat promoted and coordinated mining 
technology policy, established the development and 
incorporation of new technologies, and monitored and 
preserved a single data bank of mining and geological 
information. 

The Comisión Nacional de Energía Atómica (CNEA), 
which controlled Empresa Nuclear Mendoza's uranium 
production from the Sierra Pintada Mine and provided 
the uranium needed for the Atucha I and the Embalse 
nuclear powerplants in Buenos Aires and Córdoba, 
respectively, was expected in early 1995 to be split into 
two companies—Nucleoelectrica Inc. and Atomica Inc. 
ENACE Inc., which was engaged in the construction of 
the Atucha II nuclear powerplant, was to be sold 75% by 
the Government. 

The mineral industry in the private sector was 
composed of several mining and manufacturing 
companies, such as Aluminios Argentinos S.A.I.C. 
ALUAR, Cementos Loma Negra C.I.A.S.A., Cia. 
Boroquímica SAMICAF, Cía. Minera Aguilar S.A., Cía. 
Minera Tea SAMICAF, Sulfacid SACIF, and hundreds 
of small metallic and industrial mineral companies 
engaged in mining activities throughout Argentina. 

At yearend, there were 10.9 million people employed 
nationwide, of which 7,000 were in the cement industry, 
36,000 in the metallurgical plants, 16,000 in the mining 
sector, and 21,000 in the oil and gas industry. (See 
table 2.) 


Commodity Review 
Metals 


Aluminum.—Primary aluminum in Argentina was 
produced by ALUAR. ALUAR’s refinery in Puerto 
Madryn, Chubut Province, had installed production 
capacity of 170,000 mt/a of primary aluminum. 
ALUAR was considering proposals to expand its 
production capacity to 180,000 mt/a. A decision was 
expected by early 1995. The complex imported in 1994 
about 350,000 mt/a of alumina feedstocks from 
Aluminum Company of America (ALCOA) with about 
one-half coming from Australia and one-half from 
Brazil. ALUAR exported about two-thirds of its output 
to Japan and would aim to export the additional 
production. 


Copper.—At yearend, Musto International and Musto 
Exploration Ltd. had completed its feasibility study on 
the copper/gold Bajo la Alumbrera deposit in Catamarca 
and began soliciting offers for a joint-venture partner. 
Musto Exploration Ltd. announced that in early 1995, 
the Ministry of Economy and Public Works of Argentina 
announced the 50-50 joint-venture project with Mount 
Isa Mines (MIM). CRA Exploration Pty. Ltd. of 
Australia also completed an option agreement with 
YAMIRI Company of La Rioja to explore the well- 
known Famatina copper deposit in northwest Argentina. 

Development of the Bajo de la Alumbrera copper-gold 
deposit in northwestern Argentina continued on schedule. 
Proven and probable reserves exceeded 563 Mmt 
grading 0.52% copper and 0.66 grams per metric ton of 
gold, according to company officials. Studies were 
underway to increase daily output from the previously 
planned level of 60,000 mt/a. Any increase in production 
would result in lower operating costs. The development 
of the mine and infrastructure, including a significant 
improvement of the 1,300-kilometer (km) rail system 
from Belén in Catamarca to the port in Rosario, would 
require an investment of $580 million. MIM was to be 
the operator and had begun engineering and some site 
preparation activities. Bajo de la Alumbrera was 
expected to produce 90,000 mt/a of copper concentrate 
and about 1,500 kilograms per year (kg/a) of gold in 
early years; by mid-1997, the copper concentrate was 
expected to be shipped to smelters in Brazil, Chile, 
Europe, and Japan. 

Argentina was set to become a major world copper 
producer with the development of the  Pachon 
copper/molybdenum deposit, containing an estimated 500 
Mmt of copper in San Juan Province near the Chilean 
border, about 1,280 km west of Buenos Aires. Pachon's 
owner, Compania Minera San Jose, was controlled by 
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Minera SA, a Panama-based company owned 60% by 
Bolivia s COMSUR Group, and 33% by RTZ Corp. of 
Great Britain. By 1999, Pachon was expected to be 
among the world's major copper sources. With a 500- 
Mmt sulfide copper deposit, it could follow in the 
footsteps of the $600 million Bajo de la Alumbrera 
project. 


Gold and Silver.—The main sources of gold and 
silver production in 1994 were Angela Mine in Chubut 
Province in southern Argentina, Farallón Negro Mine in 
the northwestern Province of Catamarca, and other 
properties in the mining district owned by Yacimientos 
Mineros de Agua de Dionisio, a quasi state-owned 
company. The Angela Mine, an underground operation 
owned by Cerro Castillo S.A., produced silver as well 
as gold, plus some base metals. 

At yearend, a major gold-silver project in southern 
Argentina was sending ore samples to Brazil and 
beginning a prefeasibility study amid encouraging signs 
of positive results. The Cerro Vanguardia project, in the 
Patagonian province of Santa Cruz, was being developed 
by Mincorp S.A., a 50-50 joint-venture between Amcorp 
S.A., a subsidiary of Anglo-American of South Africa 
and Argentina's Perez Companc. A resource containing 
some 62,000 kg of gold and 498,000 kg of silver had 
been identified. 

Sikaman announced that it intended to purchase an 
additional 25% interest in the Cerro Mayal Mine in 
Argentina. The Cerro Mayal Mine started operations on 
May 4 and the plant was processing low-grade ore to 
optimize gold recovery. The plant operated at rates of up 
to 200 cubic meters per hour over extended periods; 
however, the gold recovery system was being modified 
to achieve optimum recoveries. All material processed 
in 1994 remained in the form of a high-grade gold 
concentrate. Once plant operations were optimized, it 
was expected that the Cerro Mayal Mine would produce 
initially at a rate of 778 kg in its first full year of 
operations, increasing to 1,555 kg/a thereafter. 
Operating costs were expected to average $150 to $175 
per troy ounce ($4.80 to $5.60 per gram) of production. 


Iron and Steel. —According to the Government of the 
Rio Negro Province, currently the owner of the Sierra 
Grande iron ore deposit, production of iron ore in 1994 
was limited to about 4,000 mt. Argentina imported 3.2 
Mmt of iron ore concentrate from Brazil (97%) and 
Chile (3%). Hierro Patagonico Argentino S.A. the new 
company in charge of running the business, announced 
through its new officials that an evaluation study of the 
formerly Hierro Patagonico Sociedad Anonima Minera 
(HIPASAM ) installation was completed. The study was 
conducted by Lurgie Metallurgical of Frankfort, 
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Germany, which found the installation highly 
Satisfactory, thus opening up a new perspective for 
reactivating the entire operation of the company. 

Crude steel production in Argentina increased about 
14% to 3.3 Mmt compared with that of 1993, and output 
of semimanufactured products increased about 17% to 
3.3 Mmt. Meanwhile, apparent domestic consumption of 
rolled steel products was estimated by the Siderurgical 
Industry Center of Argentina to be around 4.0 Mmt, an 
increase of about 8% compared with that of 1993, a per 
capita consumption of about 116 kg. 

Investment in the iron and steel industry in 1994 
amounted to $91.6 million, compared with $36.7 million 
in 1993. Siderurgical Industries Grassi, producer of 
special steel products and ferroalloys, announced its 
departure to the Republic of Paraguay, where the 
government assured the availability of cheaper and 
convenient energy for long-range planning and 
promotional industrial benefits and other advantages, 
such as the proximity to Brazilian manganese in the Alto 
Parana River. 


Uranium.—Preliminary figures released by the 
Secretaría de Hidrocarburos indicated that the production 
of yellow cake uranium (U,O,) in 1994 remained at 
150,000 kg, about the same as the previous year. In late 
August 1994, plans were announced to split Argentina's 
CNEA into two companies—Nucleoelectrica Inc. and 
Atomica Inc. Under these plans, Nucleoelectrica would 
become a 6076 private company and would take over 
operation of the Atucha I and Embalse nuclear 
powerplants. In addition, Nucleoelectrica would work 
with an existing mixed public-private company, ENACE 
Inc., to complete the Atucha II. The Atomica Inc. 
nuclear powerplant would remain under state control and 
would be responsible for nuclear waste management, the 
nuclear fuel cycle, nuclear research, and radioisotope 
production. The government planned to sell its 75% 
stake іп ENACE Inc., which was engaged in the 
construction of Atucha II. 


Industrial Minerals 


Boron.—Argentina ranked third in the world in boron 
mineral production with output of borates amounting to 
about 140,000 mt in 1994. The main deposits are in the 
Provinces of Jujuy, Salta, and Catamarca in the 
Argentine Andes. 

The most abundant borate was ulexite, which was 
found in the form of nodules or plates accompanied by 
sand, salt, and clays. It was usually extracted by manual 
methods, and after removal of the main gangue 
materials, was sun-dried, with the final product grading 
about 22% to 25% B,O,. Despite the abundance of 


ulexite, the main production of borates in Argentina was 
from low-grade tincal (a sodium borate mineral). The 
tincal was processed by Cia. Boroquimica SAMICAF (a 
wholly owned subsidiary of RTZ Corp.) to obtain borax. 
The largest boron mineral producers in the country, 
Boroquimica SAMICAF апа Industrias Químicas 
Boradero S.A., were both based in the Province of Salta. 

The total installed boric acid production capacity in 
Argentina was about 30,000 mt/a, but currently most of 
the plants are on standby. The main producer was 
Norquimica S.A. at 5,400 mt/a. Exports of boric acid 
were 12,000 mt in 1994. 


Cement.—Estimated production of cement was 
maintained at about the same level as in 1993 of more 
than 5.6 Mmt. For the year, the cement industry 
operated at 53% of its installed capacity. According to 
the Portland Cement Manufacturers’ Association, the 
average consumption of cement per capita increased 
from 100 mt in 1982 to about 150 mt in 1994. Total 
installed production capacity of about 12 Mmt/a was far 
in excess of the present domestic requirements. 
Argentina Corcemar was adding a cement grinding 
facility with transport, storage silos, and dispatch 
facilities, with a rotary packer and palletizer-at its 
Mendoza plant. 


Lithium.—Reportedly, a lithium project being 
developed in northwestern Argentina by FMC-LITHCO 
of the United States was expected to cost a total of $80 
million. The startup date was not defined, but it wasn't 
expected to be later than yearend 1996. Developer Cia 
Minera Altiplano SA, wholly owned by U.S.-based, 
FMC Corp., reported in mid-1994 that it planned to 
spend $45 million developing the first stage of the Salar 
del Hombre Muerto project, but would probably expand 
soon after. The first stage would bring litium compound 
output to 4,500 mt a year, lithium carbonate equivalent, 
the company said. Eventually, the mine could produce 
13,600 mt to 15,900 mt/a. The Salar del Hombre 
Muerto project, which will be the first major lithium 
mine outside of the United States and Chile, was based 
on an ancient dry lake bed about 4,000 m (13,200 feet) 
above sea level in the Andes. Reserves were estimated 
to be sufficient for 70 years. 


Potassium.—The Río Colorado potash project in the 
Province of Mendoza, western Argentina, appeared to be 
revived, following the completion of a feasibility study. 
Several companies were reportedly interested in the 
venture, and a twofold increase in the size of the project 
was being considered. | 

The reserves at Mendoza consisted of a high-grade 
sylvinite ore and were estimated to contain over 1 billion 


mt of potash. The original proposal envisaged producing 
a 250,000 mt/a of potassium chloride (KCL) valued at 
an estimated $60 million. A mine with an operating 
capacity of 500,000 mt/a KCL was under consideration. 
The cost was estimated at $100 million. 


Mineral Fuels 


Argentina's estimated production of commercial 
energy totaled about 78.4 Mmt of standard coal 
equivalent. Of the total energy produced, solid fuels 
accounted for only 0.23%; liquid fuel oils, 54.2%; 
natural gas, 3976; and hydropower, 6.4%. 

Energy consumption data were not available for years 
subsequent to 1992, when the total consumption was 66 
Mmt of standard coal equivalent. Solid fuels provided 
1.7%; liquid fuels, 39.5%; natural gas, 50.8%; and 
hydropower, 8.1%. 

Of the total installed electrical generating capacity of 
17,326 MW in 1992, 56.9% was thermal, 37.2% was 
hydroelectric, and 5.9% was nuclear. In that year, the 
latest for which complete data were available, a total of 
56,273 kilowatt hours was produced, 52.6% by thermal 
plants, 34.876 by hydroelectric plants, and 12.6% by 
nuclear plants. Argentina had two operational nuclear 
powerplants, Atucha I and Embalse. Atucha II, still 
under construction, would utilize the same source of 
uranium oxide U4O, fuel for its power reactor. 

In September 1994, the Yacyreta hydroelectric power 
project generated its first electricity, after 20 years of 
Work at a cost of more than $7 billion. Yacyreta, on the 
Parana River between northern Argentina and Paraguay, 
was owned by the governments of both countries. 


Coal.—Production of bituminous coal in 1994 reached 
200,000 mt, maintaining the same level of output as the 
previous year. Yacimientos Carboniferos Fiscales 
(YCF), the state-owned coal company, produced coal 
from the Río Turbio Mine in Santa Cruz Province. The 
Ministry of Economy, Public Work and Services issued 
a tender for the concession to work the Rio Turbio coal 
mine and railway linking the mine to the ports of Punta 
Loyola and Rio Gallegos in Patagonia. The mine and 
transportation were operated by YCF. This was the 
second tender for the concession. After restructuring, 
the privatization process was expected to began. 


Natural Gas.—Natural gas production in 1994 was 
maintained at about 22 billion cubic meters (m?), setting 
a new record for recent years. During 1993, 
Argentina's proven reserves of natural gas were reported 
at about 744 trillion m?. As a result of this reassessment 
of natural gas reserves, future shortages of natural gas 
were likely to develop in certain regions of the country, 
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depending on the availability of transport and gas 
distribution systems. Most natural gas produced in 
Argentina was controlled by the former state-run oil 
company, YPF. About 5376 of the gas was produced by 
YPF, and the rest either imported from Bolivia or 
produced under service contracts with private production 
companies. Gas imports from Bolivia in 1994 amounted 
to more than 2 billion m?, valued at $91.6 million, 
which was paid directly by Gas del Estado, the State- 
owned gas distribution company, now Transportadora de 
Gas del Norte TGN. 

Natural gas was an important fuel in the Argentine 
energy mix, accounting for about one-third of 
Argentina's total energy consumption in 1994. Natural 
gas production was expected to rise sharply in 1995, and 
to continue growing at 4% to 6% annually through the 
next decade. At current production levels, Argentina's 
natural gas reserves should last about 20 years. Most gas 
reserves in Argentina were discovered as a result of oil 
exploration. Current Argentine gas production was 
centered on five basins: Noroeste in northern Argentina, 
Cuyana and Neuquina in the center of the country, and 
Golfo San Jorge and Austral in the south. Neuquina was 
the largest of these basins, accounting for approximately 
59% of proven reserves. Noroeste ranked second, with 
about 23% of proven gas reserves. YPF controlled about 
one-half of Argentina's gas reserves. 

The construction of a 700-km natural gas pipeline 
from Neuquen to Chile was underway in 1994 and was 
expected to be completed by 1996. The consortium 
building the pipeline was composed of YPF, Astra, 
Bridas, San Jorge, and Pluspetrol. The group expected 
to export 5 million m^ of natural gas each day through 
the pipeline and eventually export liquified natural gas 
from Chile’s Pacific Ocean ports. The group has 
already signed a contract with Chile's Empresa National 
de Petroleo to sell the gas at a rate of $1.35 per million 
British Termal Unit (Btu). The operator of the trunk 
pipeline was to be Tenneco of the United States, while 
British Gas was to be in charge of the urban distribution 
network within Chile. 


Petroleum.—Argentina began a drastic restructuring 
and privatization of its former State oil company, YPF, 
in 1990. To date, these moves have raised more than $3 
billion and have reduced YPF's work force from 52,000 
to 5,800 employees. In addition, noncore assets, such as 
YPF's shipping fleet, as well as certain oil and gas 
wells, were sold. 

The successful privatization of YPF, along with 
changes in investment laws allowing increased upstream 
activity by foreign oil companies, had helped revitalize 
the Argentine oil sector in recent years. The deregulation 
and privatization of major Argentine industries started a 
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boom in the oil industry, which became open for 
exploration and production. As a result, Argentine oil 
production has increased in recent years. Oil production 
in 1994, according to YPF, was 240 million barrels, an 
increase of 1276 compared with 1993. The State 
company, which accounted for 43% of the total 
production, opened up several central and secondary 
areas to the private sector which, encouraged by free 
availability, spurred a dynamic growth for sectorial 
investments. Private operators accounted for 57% of the 
total production, and YPF produced the remaining 43%. 


Infrastructure 


Inadequate infrastructure was an important constraint 
to mining development in Argentina. Argentina's railway 
system did not reach the mining areas and the road 
system in the mining provinces was underdeveloped. The 
major industrial centers and national ports are at great 
distances from the mining areas, raising the cost of 
inputs and of marketing. In several cases, the transport 
cost of processed minerals was as high as the mining and 
processing cost. Costs of power and water supply were 
also high. Mining companies faced the option of paying 
for the connection to a regional power system or 
installing their own power generation. Water supply 
was an even more serious problem than power supply, 
as much of the present and potential mining activity was 
located in arid areas. Finally, the isolated location of 
mining operations required the establishment of fully 
developed mining camps. Roads were one of the 
principal transport methods used to move mine 
production to processing plants in Buenos Aires and 
other shipping centers. Argentina has 11,000 kilometers 
(km) of navigable inland waterways and an excellent 
navigable river system. River transport operates largely 
on the Río de la Plata estuary and its tributaries: the 
Paraná, Uruguay, Paraguay, and Alto Paraná Rivers. 

Argentina had about 4,090 km of pipelines to transport 
crude oil and 2,900 km for refined products, and 9,918 
km of gas pipelines from production centers to consumer 
centers. The system connected oilfields and refineries to 
the north, center, west, and southeast with main 
industrial centers. When completed in early 1994, a 410- 
km oil pipeline was expected to be available to transport 
crude oil from Argentinas Neuquén Basin to 
Concepción, Chile, across the Andean Range. Natural 
gas was imported from Bolivia by a gas pipeline through 
Yacuiba-Pocitos at the border to the northern provinces 
and Buenos Aires. The existing Argentine railroad 
network, owned and operated by the state enterprise 
Ferrocarriles Argentinos, covered approximately 34,172 
km. 


Outlook 


Argentina's energy resources, which are abundant and 
diverse, include crude oil, natural gas, hydropower, and 
fair amounts of coal and uranium, with a potential not 
fully determined. New investments in Argentina were 
directed toward several promising areas, including 
copper, gold, crude oil, natural gas, petrochemicals, and 
gas pipelines. Foreign investments were welcome in 
mining and both National and provincial laws 
encouraged the development of mining by private 
enterprises, including mineral deposits in secondary 
areas. 

The Southern Cone Common Market (Mercosur) that 
was being formed by Argentina, Brazil, Paraguay, and 
Uruguay was also expected to increase trade and 
investment opportunities in Argentina. Mercosur offered 
dditional opportunities in the form of a four-country 
common market with a total population of 200 million 
and a combined GDP of $600 billion. 


"Text prepared July 1995. 


Where necessary, values have been converted from Argentine pesos 
to U.S. dollars at the rate of 1.00 peso =US$1.00, the average exchange 
rate in 1993. 


Major Sources Of Information 


Ministerio de Economía y Obras y Servicios Públicos 
Hipólito Yrigoyen 250, (1310) 
Buenos Aires, Argentina 
Fax: (541) 331-7426 
Secretaría de Minería 
Ministerio de Economía y Obras y Servicios 
Públicos 
Julio A. Roca 651-29 (1322) 
Buenos Aires, Argentina 
Fax: (541) 331-4230 


Publications 
Estadística Minera de la República Argentina, 


Subsecretaría de Minería, Annual report. 
Panorama Minero, Monthly magazine. 


TABLE 1 


ARGENTINA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Aluminum: е/ 


enman 
есопаа 


eryllium: Beryl concentrate: 
ss weight 
content 
Cadmium concentrate: 
Gross weight 
content 
Columbium: Columbite concentrate: e/ 
Gross weight kilograms 
Cb20s content do. 
ee 
ine one u content 


епп 


Gold: Mine outout, Au content kilograms 
Iron and steel: 


Iron ore and concentrate: 


Gross weight thousand tons 
Fe content do. 


Ferroalloys, electric-furnace: 
Ferromaganese 
Ferrosilicomanganese 
Ferrosilicon 


Silicon metal 
 oOhet  ) 3 9. 


Total 


Steel, crude thousand tons 
Semimanufactures 5/ do. 


ee Iootnotes at end of table. 


166,000 165,000 165,000 165,000 165,000 
6,000 6,000 6,000 6,000 6,000 
34 4/ 34 34 35 — 
3 4/ 3 — r/ — r/ Š 
115 118 119 80 80 
55 49 e/ 37 34 r/ 35 
100 90 95 — г/ -- 
75 67 70 — rj — 
357 409 300 e/ 300 r/ e/ 300 
10,900 r/ 12,000 r/ 15,000 15,000 15,000 
1,200 1,510 1,300 e/ 937 r/ 1,000 
992 259 ʻa ER = 
681 171 3 r/ 2 r/ 2 
1,930 r/ 1,310 r/ 966 994 990 
1,040 r/ 954 1,030 1,160 1,200 
Г T, 

24,300 26,300 4,520 5,400 r/ 5,000 
21,800 14,600 30,800 18,500 r/ 20,000 
23,600 14,400 8,070 10,000 e/ 10,000 
$,930 $,030 3,400 3,500 e/ 3,500 
380 375 197 200 e/ 200 

9 9 э 9 Г + 
3,640 2,970 2,700 r/ 2,890 r/ 3,300 
3,450 2,930 r/ 2,640 r/ 2,850 r/ 3,340 
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TABLE 1--Continued 
ARGENTINA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Lead: 


Mine output, Pb content 23,400 23,700 18,000 11,800 r/ 12,000 
etal: 
Smelter, prima 5,500 11,000 e/ 14,600 14,600 e 14,600 
Refined: | 
Primary e/ 10,000 10,000 14,600 4/ 15,000 15,000 
Seconda 13,400 13,700 15,000 e/ 14,500 e/ 14,000 
ota э э 9 э 9 
Manganese оге and concentrate: 
Cross weight 3,500 e/ 4,940 3,840 3,900 3,900 
Mn content 727 965 750 e/ 760 e/ 760 
Silver: 
ine output, Ag content ograms 82,700 r/ 70,000 r/ 45,400 r/ 42,700 r/ 43,000 
etal, smelter о. 112,000 109,000 107,000 108,000 108,000 
Tin: 
Mine output, Sn content 123 = =- =- -— 
Metal, smelter е/ 180 240 4/ 140 145 100 
Tungsten, mine output, W content 6 5 r/ =- f/ — [/ = 
Uranium, mine outout, UsOs content kilograms 1,100 r/ 2,100 r/ 146,000 r/e/ 148,000 r/ 150,000 
Zinc: 
Mine output, Zn content 38,700 39,300 41,000 31,400 r/ 33,000 
Metal: Smelter: 
Prima 31,500 35,800 34,500 35,000 e/ 34,500 
Seconda e/ 2,700 2,800 2,800 2,800 2,700 
ota э э э , , 
| INDUSTRIAL MINERALS 3A 
Asbestos . | | | 275 270 215 r/ 309 r/ 350 
Barite 40,100 r/ 23,900 r/ 10,000 r/ 11,300 r/ 11,500 
Boron materials, crude 144,000 r/ 116,000 r/ 125,000 r/ 146,000 ғ 140,000 
Cement, hydraulic thousand tons 3,610 3,400 5,050 5,650 5,650 
Clays: 
Ball clay (plastic clay), n.e.s. 30. 82 80 100 е/ 100 e/ 90 
Bentonite 107,000 r/ 108,000 r/ 97,500 r/ 96,700 r/ 97,000 
Foundry earth е/ 100,000 100,000 90,000 90,000 90,000 
Pullers earth (decolorizing clay) e/ 2,000 2,000 1,500 1,600 1,600 
Kaolin 33,700 r/ 47,100 r/ 43,700 r/ 42,100 r/ 43,000 
aterite (aluminous) 57,400 r/ 21,400 r/ 63,500 r/ 50,000 r/ 55,000 
Refracto 32,800 30,900 31,000 e/ 32,000 e/ 30,000 
Other б] thousand tons 2,170 2,350 2,610 2,700 e/ 2,600 
Diatomie 4,250 r/ 6,130 r/ $,360 r/ 3,100 r/ 3,100 
Feldspar 28,000 r/ 42,300 r/ 48,500 r/ 55,800 r/ 50,000 
Fluorspar 24,500 r/ 16,500 r/ 4,590 r/ 4,610 r/ 5,000 
Graphite 318 r/ 85 r/ 20 r/ 20 r/ 25 
Gypsum, crude 616,000 384,000 r/ 514,000 r/ 519,000 r/ $20,000 
ithium: umene, am onite, gross weight 69 r/ 287 r/ 620 r/ 300 r/e/ 400 
ica: 
Sheet 226 r/ 610 r/ 373 r/ 720 r/ 720 
Waste and scra 638 r/ 1,040 r/ 635 r/ 1,230 r/ 1,230 
Nitrogen: N content of ammonia е/ 70,000 4/ 75,000 72,000 72,000 72,000 © 
Phosphates: Thomas slag e/ 7/ 55 50 50 50 50 
Pigments, mineral, БАШТА: Other e 36 r/ 77 r/ 40 r/ 28 r/ 35 
Pumice and related volcanic materials (perlite, pozzolan, and toba, etc. 118,000 69.700 r/ 89,100 r/ 89,000 r/ 89.000 
Rock e thousand tons 1 — r/ — [/ 1 1 
Solar do. 833 r/ 943 r/ 952 r/ 1,030 r/ 1,000 
ota О. f f. f : f : 
Sand and gravel: 
and: 
Construction do. 10,200 11,000 12,800 13,000 e/ 12,500 
ilica sanc do. 335 r/ 374 340 r/ 396 r/ 380 
rave 30. 5,750 г/ 7,150 r/ 6,810 r/ 8,120 r/ 7,500 
Soda ash e/ 300 300 290 300 250 
Stone: 
Basalt thousand tons 737 548 677 r/ 1,110 r/ 900 
Calcareous: 
Calcite, nonoptical 6,790 7,520 13,600 r/ 15,500 r/ 15,000 
TI сато onate (chalk) 17,600 8,330 17,000 r/ 19,000 r/ 20,000 
Dolomite 278,000 402,000 r/ 353,000 r/ 435,000 r/ 390,000 
Limestone thousand tons : ,240 10,800 e/ 10,000 e/ 10,000 
Marble: 
Aragonite, broken 1,120 1,200 r/ 1,650 r/ 1,110 r/ 1,100 
Onyx, in blocks and broken 1,640 г/ 2,520 1/ 2,920 r/ 1,700 e/ 2,000 
Travertine, in blocks and broken 12,100 r/ 13,200 r/ 19,900 r/ 27,900 r/ 25,000 
Unspecified, in blocks and broken 24,900 23,100 15,000 e/ 17,000 e/ 15,000 


TABLE 1—Continued 
ARGENTINA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


eve 0 


Granite: 


In blocks 46,300 $3,900 r/ 53,900 r/ 81,300 r/ 68,000 
Crushed thousand tons 3,520 r/ 4,500 r/ 5,130 r/ 5,630 r/ 5,500 
Quartz, crushed 122,000 r/ 121,000 r/ 106,000 r/ 101,000 г 102,000 
Quartzite, crushec ousand tons 476 $38 400 e/ 4S0 e/ 450 
Rhodochrosite 67 20 30 e/ 58 г/ 60 


15,000 43,400 30000 e) 4960 10 


ап 


stone € 300 250 240 240 230 
Serpentine, crushed 13,700 19,900 36,800 r/ 26,500 r/ 30,000 
Shell marl | 329,000 240,000 237,000 r/ 248,000 r/ 250,000 

uf thousand tons 2,200 r/ 2,330 r/ 3,280 r/ 5,120 r/ 5,000 
trontium minerals: Celestite 3,110 1,200 e/ 1,200 e/ = [/ - 
Sulfates, natural: 
Aluminum (alum) 71,700 r/ 71,900 r/ 85,300 r/ 29,200 r/ 30,000 
Magnesium (epsomite) е 7,000 6,500 6,500 6,400 6,400 
odium І 14,700 r/ 16,100 г/ 24,800 r/ 6,550 r/ 10,000 
alc and related materials: 
ite — г/ =- г/ — 1/ — г! -— 
teatite 200 r/ 274 r/ 425 r/ 840 r/ 500 
Talc 17,800 r/ 22,800 r/ 21,200 r/ 17,200 r/ 17,300 
Total 18,000 r/ 23,100 r/ 21,600 r/ 18,100 r/ 17,800 
Vermiculite 10 r/ 190 r/ == r/ 38 r/ 50 
Water, mineral-containin 140,000 4/ 140,000 140,000 140,000 130,000 
Zeolite e/ 100 90 95 90 90 
Asphalt and bitumen, natura 2,480 5,850 994 1,000 e/ 1,000 
oal, bituminous thousand tons 270 | 294 212 200 «/ 215 
Coke, all s, including breeze е/ do. 800 830 820 800 200 
as, natural: 
Gross е/ million cubic meters 21,800 22,000 22,000 4/ 27,200 28,000 
Marketed 8/ do. 18,100 17,900 19,100 24,200 e/ 24,000 


Natural gas liquids: e 
Butane thousand 42-gallon barrels 4,200 4,200 3,770 3,800 4/ 3,850 
Propane do. 5,000 5,000 4,560 4/ 4,600 4/ 4,600 
Total | do. 9,200 9,200 8,330 4/ 8,400 4/ 8,450 


Peat, agricultural (шта) _ ricultura 6,720 r/ 1.210 r/ 1,180 r/ 10,500 r/ 10,500 
etroleum: 


rude ousan -gallon barrels 176,000 180,000 203,000 218,000 r/ 237,000 
eline roducts: 
Сав пе | до. 34,600 35,900 30,700 31,200 31,200 
Kerosene do. 3,600 3,770 2,610 2,400 2,400 
Jet fuel do. 6,120 6,350 4,540 4,670 4,670 
Distillate fuel oil do. 58,800 61,000 48,800 | 48,700 48,700 
Lubricants do. 1,350 1,410 1,160 1,280 1,280 
esidual fuel ot О. 25,600 26,600 28,600 27,800 27,800 
Other do. 13,200 13,700 17,700 17,000 17,100 
Refinery fuel and losses do. 25,800 26,700 1,040 - -- 
ota О. 


, 9 9 9 9 


stimated. г/ Kevised. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through July 1995. 
3/ In addition to the commodities listed, bismuth, carbon black, columbite, lime, natural gasoline, perlite, and potassium sulfate (kalinite) were 


believed to be produced but output was not reported quantitatively, and available information was inadequate to make reliable estimates of 
output levels. 


4/ Reported figure. 

5/ Hot-rolled semimanufactures only; excludes castings and cold-rolled semimanufactures produced from imported hot-rolled semimanuufactures. 
6/ Includes plastic, semiplastic, and/or ferruginous clays used totally in the manufacture of portland cement. 

7/ Thomas slag production was estimated from the Thomas crude steel reported in La Siderurgia Argentina annual, published by the Instituto 
Argentino de Siderurgia. 

8/ Includes natural gas imported from Bolivia. 


ТАВГЕ 2 
ARGENTINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating copanies Annual 
Commodi and major equity owners Location of main facilities capaci 
Aluminum Aluminios Argentinos S.A.1.C. (ALUAR) (State, Puerto Madryn, Chubut Province J. 
22 1%; private 47.9% 
Soron Soroquimica S.QA.M.I.C.A.F., (owned by Kio Porvenir Mine, Jujuy Province; 46. 
"Tinto Zinc Corp. Ltd.) Tincalayu and Campo Quijano, Salta 
Province 
sment oma Negra a А., #1; Juan Minetti, S.QA., #2; Buenos Aires, Cordoba, Corrientes, Salta 5,000. 
Corporacion Cementera Argentina, S.A., #3 San Juan, Mendoza, and Jujuy Provinces 
private, 100% 
„оа Y acimientos Carboniferos Fiscales (Government, мо lurbio, Santa Cruz Provoince UU. 
10096) (Shutdown partially in 1991 
01а and silve kilograms — Yacimientos Mineros de Agua de Dionito ( Y MAD aralion Negro, Hus х Belen ‚330 Au 
(Government, 100%), Angela Mine (private, 100%) oo Gastre | Department, Chubut 50,000 Ag. 
rovince 
ron ore Hierro Patagonico de Sierra Grade, S.A. Minera ierra Grande, Kio Negro Province „ОЮ. 


(НІРАЅАМ) (Government, 100%) (shutdown 
partially in 1991 


Lead, silver, ograms Cia. Minera Aguilar, S.A. (A Bolivian Consortium stacion Ires Cruces, El Aguilar, Jujuy БОО Ag 
Zinc Cia. Minera del Sur. {COMSUR}, private, 100%) Province 24 000 Pb, 
30,000 Zn. 
Natural gas million cubic meters — 1 ransportadora de Gas del Sur, anc Neuquen Santa Cruz, lieerra del Fuego, $,000. 
Transportadora de Gas del Norte TGN) both private Salta, and Rio Negro Provinces 
"etroleum million barrels  Yacimientos Petroliferos Fiscales ( YPF, 5. ubut, 5anta Cruz, Neuquen, Kio Negro, 40. 
Partially private Mendoza, Salta, Tierra del Fuego, Jujuy. 
La Pampa, and Formosa Provinces 
X tee Aceros Parana, S.A., (Private, /9..9%; Government, rom San Nicolas de los Árroyos, ‚300. 
20.1% Buenos Aires Province 
Do. ACINDAR-Industria Argentina de ACEROS, 5./ Plant Nos. 1, and 3, Buenos Atores Province; 1,500. 
(private, 10096) Plant No. 2. near Rio Parana, Santa Fe 
Province 
Uranium (ore) Empresa Nuclear Mendoza, subsidiary Sierra Pintada, San Rafel, Mendoza 160. 
Nucleoelectrica, Inc and Atomica , Inc. Province 
inc, refinery 1a. Sulfacid S.A.C.1. .M.A.S.A.,50%; Near Rosario on the Parana River, Santa Fe 
private, 50% Province 


By Decree No. 5/90 was no longer a state-owned company, but a corporation ruled by Law 19,550. 


THE MINERAL INDUSTRY OF 


ARMENIA 


By Richard M. Levine! 


Armenia's mineral industry in recent years was 
primarily involved in mining nonferrous and industrial 
minerals. Armenia has large molybdenum reserves and 
was mining one-third of the former Soviet Union's 
(FSU) output of molybdenum. The molybdenum was 
associated with copper. Armenia also mined copper-zinc 
deposits. It had a native gold mining industry and its 
nonferrous ore byproducts include barite, gold, lead, 
rhenium, selenium, silver, tellurium, and zinc. 

The Nation had a large industrial minerals industry 
and was the largest producer of perlite in the FSU. It 
also produced a number of other industrial minerals, 
including clays, diatomite, dimension stones, limestone, 
salt, and semiprecious stones. Armenia reportedly also 
has significant high quality iron ore reserves, which have 
not yet been exploited. However, Armenia had 
practically no mineral fuel production in 1994 and was 
dependent on imported coal, gas, and oil, resulting in 
significant economic difficulties. 

Armenia's formerly large metallurgical industry was 
mostly shut down in the late 1980's for environmental 
reasons. The country had been the second largest 
producer of copper sulfate and third largest producer of 
refined copper among the republics of the FSU. Armenia 
also had been producing primary aluminum and 
aluminum products and foil, but production of primary 
aluminum had ceased. In 1994, Armenia’s gross 
domestic product (СОР) declined by 2% compared with 
1993, while industrial output reportedly increased 6.9%. 
These economic indicators were among the most positive 
for the countries of the Commonwealth of Independent 
States (CIS) and a great improvement from the preceding 
2 years.” 

The war in Chenchnya in the nearby North Caucasus 
region of Russia was further exacerbating Armenia's 
energy shortage because a main road used to transport 
fuel to Armenia passed through the Chechen capital of 
Groznyy, and the fighting cut off Armenia from certain 
overland transport links to Russia. Also, Armenia was 
receiving gas piped from Turkmenistan, but those gas 
shipments were reduced because of pipeline breakdowns, 
the reported siphoning off of gas by Georgia, and 
disagreements over transit fees for the gas. In May 
1995, it was announced that Armenia's state gas 
company, Armgazprom, and Iran's National Oil 


Company signed an agreement to construct a gas 
pipeline from Iran to Armenia through which Armenia 
would receive one billiion cubic meters (m?) of gas per 
year from Iran. Construction was to begin in the second 
half of 1995 with completion planned in 2 years. 

In March 1994, Armenia signed an accord with Russia 
for assistance in restarting its Medzamor nuclear 
powerplant that had been closed because of safety 
concerns following the 1986 Chernobyl accident in the 
Ukraine and the 1988 earthquake in Armenia. However, 
due to Armenia's acute energy shortage, a study was 
conducted regarding the feasibility of restarting the 
plant, which concluded that it was safe to do so. Russia 
would supply nuclear fuel to the plant and assist 
Armenia in setting up controls over nuclear materials 
and the nuclear power facilities. Armenia reportedly 
pledged not to use the nuclear materials received from 
Russia to produce weapons or to attain any military 
objective. The restart up of this plant remained 
controversial because of concerns about safety issues 
raised by a number of countries and international 
organizations. 

Armenia was planning a major effort to increase 
exploration to increase its shrinking mineral base, 
according to the country's Commission for Mineral 
Reserves. Molybdenum was the number one exploration 
priority, according to the Chairperson of the 
Commission. The Commission also stated that Armenia 
has good prospects to develop its iron and steel industry, 
including unique iron ore deposits that reportedly could 
attract foreign investors. Armenia was interested in 
developing local iron ore deposits, in part, to develop a 
domestic steel industry. Steel must now be imported 
through the blockade imposed by Azerbaijan bacause of 
the warfare in Nagorno Karabakh, the predominately 
Armenian enclave in Azerbaijan that was striving to 
separate from Azerbaijan.* 

Mineral products accounted for a significant portion of 
Armenia's exports in 1994. Among these, cut and uncut 
diamonds, precious metal scrap, and jewelry reportedly 
accounted for 39.9% of total exports; nonprecious metals 
and products made from these metals, 6.1%; and other 
mineral products, 10.8 76 ? 

Reportedly, Armenia planned to privatize about 1,000 
medium- and large-scale enterprises by yearend 1994.9 
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In October 1994, Armenia launched the first phase of its 
program to privatize industry that involved the 
distribution of vouchers to the population for the 
purchase of about 2,000 small state-owned catering, 
retail, and service businesses. The vouchers could be 
freely bought or sold or invested in investment funds.’ 

In 1995, Armenia planned a large privatization 
campaign, which it intended to launch in March. The 
Armenian Government reportedly planned to sell 47% of 
its assets by the end of the year for both privatization 
vouchers and money. The plan entailed assigning shares 
to employees and holding auctions for shares open to 
both Armenians and foreigners. A number of major 
enterprises were slated for privatization." 

Regarding mineral production, the first output was 
reported at the Jajur coalfield. The field, 15 kilometers 
(km) northwest of the town of Gumri, reportedly 
contains 250,000 metric tons (mt) of reserves and was 
being developed by open pit mining. The development 
was being conducted by a specially formed mining and 
exploration enterprise, Jajurugol, financed by both the 
Armenian Government and the U.S. Agency for 
International Development (USAID). The coal from this 
field would help provide energy to northern Armenia, 
and would somewhat alleviate the effects of the energy 
blockade by Azerbaijan. Armenia formerly consumed 8 
million metric tons per year (Mmt/a) of coal it had 
imported from other republics of the FSU.? 

Armenia has an estimated capacity to produce 2 mt of 
gold annually and was seeking to increase gold output. 
Reportedly, Armenia’s State Department for 
Underground Resources was planning to develop by 
means of an open tender the Karaber gold deposit in the 
Сораг district. "° 

Armenia possesses at least 10 iron ore deposits with 
combined reserves estimated at about 500 Mmt. Armenia 
was formulating plans to begin development of the 
Razdan iron ore deposit, which reportedly contained an 
estimated 70 Mmt of iron ore. Armenia reportedly was 
planning to hold an open competition for the best 
development plan for Razdan. "' 

In September, it was announced that a new gas 
pipeline was completed that links Armenia and Georgia 
directly with Russia, bypassing other countries. Russia 
reportedly will now be able to increase its gas shipments 
to Агтепіа.!? Also in September, it was announced that 
Turkmenistan signed an accord with Armenia to supply 
Armenia with 5 million m? of gas per day in the fourth 
quarter of 1994. Armenia was to pay for the gas in both 
hard currency and goods." 

Armenia's severely strained economic conditions and 
fuel and minerals supply situation were in large measure 
due to its being landlocked and surrounded by either 
hostile or unstable countries or, those with which 
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Armenia had not adequately developed political and 
economic relations. Armenia has 1,254 km of borders 
with Azerbaijan to the east, 566 km of borders with 
Azerbaijan to the south, 268 km of borders with Turkey 
and 35 km of borders with Iran to the south, and 164 km 
of borders with Georgia to the north. None of these 
bordering states were secure as either stable or friendly 
routes of transshipment of supplies to Armenia because 
of the warfare in Nagorno Karabakh that affected 
relations with Azerebaijan and Turkey, problems of civil 
unrest in Georgia and the North Caucusus that affected 
shipments to Armenia, and the lack of traditional 
economic and transport ties with Turkey and Iran. More 
than 85% of Armenia's raw materials supplies from the 
countries of the FSU had been shipped by rail through 
Azerbaijan and 15% by rail through Georgia. Formerly, 
a large percentage of Armenia's oil and natural gas 
supply was piped via Azerbaijan and the remainder was 
piped via Georgia. To export its raw materials and 
manufactures, Armenia must contend with the same 
political and economic factors that affect imports. 

The future development of Armenia's mineral industry 
as well as its general economic development depend, in 
part, on the resolution of the conflict in Nagorno 
Karabakh with Azerbaijan, the resolution of issues of 
civil unrest in Georgia and the North Caucasus, and the 
development of political ties with Turkey and Iran in a 
manner that will permit Armenia to have normal 
economic and transport relationships with its bordering 
states. Armenia has considerable potential to further 
develop its mineral industry and to supply both the 
countries of the FSU and world markets with nonferrous 
metals, but the development of these industries will 
depend on adequate fuel supplies and secure means for 
exporting this output. Although suffering from political 
problems outside its borders, Armenia could also be 
viewed as one of the potentially most stable of the new 
countries of the FSU. Its population, being more than 
90% of Armenian ethnic origin and having a long 
historical tradition, a strong sense of unity brought about 
by historical oppression, and a large Armenian diaspora 
in western countries, has a stronger cohesiveness and 
sense of nationhood than many other countries of the 
FSU. 


"Text prepared June 1995. 

Interfax Business Report, Feb. 7, 1995, p. 3. 

JForeign Broadcast Information Service, U.S. Government publication, 
Washington, DC. SOV-95-010, Jan. 17, 1995, p. 76, Moscow Russian 
Television Network in Russian, 2000 gmt, Jan. 15, 1995. Interfax 
Business Report, Denver, Colorado, May 18, 1995, p. 3. 

*Interfax Mining and Metals Report, Denver, Colorado, August 26-Sept. 
2, 1994, p. 9. 

*Foreign Broadcast Information Service, U.S. Government publication, 
Washington, D.C. SOV-95-045-S, March 8, 1995, p. 45, Respublika 
Ameniya, in Russian, Yerevan, Feb. 22, 1995, pp. 2, 3. 


“Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, SUW/0354, p.WA/1, Oct. 14, 1994, Republika Armeniya, 
Yerevan, Sept. 24, 1994, p. 1. 

"Interfax Business Report, Denver, Colorado. Oct. 10, 1994, p. 3. 


10 ———. March 3-10, 1995, pp. 5, 6. 

"Work cited in footnote 9, p. 8. 

"Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, Sept. 9, 1994, p. WD/2, Radio Russia, Moscow, 0900 gmt, 


А . Feb. 1, 1995, p. 2. Aug. 31, 1994. 
"Interfax Mining and Metals Report, Denver, Colorado, Dec. 30, 1994- I5 ——. SUW/ 0352, p. WD/2, Sept. 30, 1994. 
Jan. 6, 1995, p. 9. 


TABLE 1 
ARMENIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1992 1993 1994 

Bentonite 200,000 100,000 100,000 
Cement 500,000 200,000 200,000 
Copper Ore: 

Gross weight, 196 Cu 200,000 50,000 50,000 

Cu content, recoverable 2,000 500 500 
Gold kilograms 500 500 500 
Limestone 1,000,000 500,000 500,000 
Molybdenum, mine output, Mo content 1,000 500 500 
Perlite 50,000 10,000 10,000 
Salt 100,000 50,000 50,000 
e/ Estimated. 
1/ Table includes estimates based on information available through June 23, 1995. 

TABLE 2 
ARMENIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 
(Metric tons unless otherwise specified) 
Location of Annual 
Commodity Major operating facilities main facilities capacity e/ 

Copper, Cu content of ore Kafan copper mining directorate Kafan 10,000,000 1/ 

Do. Shamlug mining directorate Shamlug 

Do. Akhtala mining directorate Akhtala 

Do. Zangezur copper-molybdenum complex Kadzharan 


mining Kadzharan deposit 


Do. Agarak copper-molybdenum mining and Agarak 
processing complex 
Gold Zod mining complex Zod 2 2/ 
Do. Megradozor deposit Megradzor 
Molybdenum Zangezur copper-molybdenum complex Kadzharan 5,000 2/ 
(Mo content of ore) mines Kadzharan deposit 
Do. Agarak copper-molybdenum mining complex Agarak 
Perlite Aragats mining and beneficiation complex Aragats 200,000 
e/ Estimated 
1/ Copper content of ore total from all enterprises. 
2/ Total for both enterprises. 
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THE MINERAL INDUSTRY OF 


AUSTRALIA 


By Travis Q. Lyday! 


Australia was the third largest producer of minerals 
and metals (excluding coal and petroleum) in the world 
in 1994, and its minerals industry was a leading catalyst 
in promoting growth of the country. In 1994, Australia 
remained the world's leading producer of alumina, 
bauxite, diamond, ilmenite, lead, monazite, opal, rutile, 
sapphire, and zircon. It was the second largest producer 
of mined zinc, the third largest gold producer, and the 
fourth largest producer of cobalt, iron ore, refined 
nickel, and uranium.^ Australia was the fifth largest 
producer of black coal and mined nickel in the world. 
It was the premier exporter of alumina, coal, ilmenite, 
iron ore, refined lead, monazite, rutile, and zircon. The 
country's mineral wealth was so extraordinary that it was 
virtually self-sufficient in most mineral commodities. 
The only significant mineral resource in which Australia 
was not self-sufficient was petroleum. Nevertheless, 
Australia still produced about 75% of its crude oil 
requirements domestically. However, the country was 
endowed with abundant other mineral fuel resources 
including coal, natural gas, liquefied petroleum gas, and 
uranium, and continued to be one of the few market 
economy countries that was a net exporter of mineral 
fuels. 

Although the Australian mineral industry dates back to 
coal and copper mining shortly after the first European 
settlements in 1788, the country's mining industry did 
not come into its own until the gold rushes of the 1850's 
in New South Wales (NSW), Queensland (QLD), 
Victoria (VIC), and Western Australia (WA); the lead- 
silver-zinc discoveries at Broken Hill, NSW, in 1883; 
and the Mount Isa, QLD, lead-silver-zinc and copper 
finds 50 years later. Further discoveries followed, and 
since the mid-1960's, Australia has become a major 
world producer of a number of minerals. 

The minerals industry, the largest primary sector of 
the economy, remained heavily export-oriented, with 
about 80% of the value of its mineral production 
destined for international markets. Mineral exports were 
heavily concentrated into just four commodity groups: 
alumina, aluminum, and bauxite; coal; gold; and iron 
ore. 


Government Policies and Programs 


The ruling by the Australian High Court in its 


landmark Mabo v. Queensland decision in 1992 
recognized that the common law of Australia had not 
automatically extinguished native title under the principle 
of Terra Nullius, or unoccupied land. Although the 
judgment overturned established law, the Court's 
decision did not evaluate the acquisition of sovereignty 
by the Crown. Thus, titles issued by the State 
governments, including mining tenements and leases, 
potentially became subject to native claims where the 
Aboriginal people had maintained their connection with 
the land continuously through the years of European 
settlement; such title had not been terminated by valid 
acts of Imperial, Colonial, State, Territory, or 
Commonwealth governments; and the content of native 
tile could be determined according to the traditional 
laws and customs of the Aboriginal people involved. 

The Mabo decision created a new form of property 
law for the country, which was applicable retroactively, 
overturning more than 200 years of established property 
law in Australia. Consequently, uncertainty resulted, 
encouraging the filing of suits dealing with native title 
claims in all six States and both Territories. 

Because of the potentially serious impact of the Mabo 
decision throughout Australia, especially on the minerals 
industry, the Government introduced in November 1993 
the Native Title Act 1993. The act was to confirm 
recognition of the High Court’s decision on native title 
and provide the mechanism to maintain a system of land 
management to make it work through clear and 
predictable rules. 

On January 1, 1994, the Native Title Act 1993 came 
into force, providing four main objectives: 

1. Validation—The Act validated the legality of past 
grants of rights to use or own land that might have been 
invalid because the land was native title land at the time 
of the grant. This meant that people, other than native 
title owners, who owned or had a legal interest in an 
area of land, did not need to apply to any court or 
tribunal in order to protect their interests. 

2. National Native Title Tribunal—The Act set up a 
system to decide where native title still existed. If 
people wanted to know whether native title existed over 
a particular area of land, they would have to apply to the 
National Native Title Tribunal created by the Act for a 
decision. 
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3. Compensation—The Act provided for compensation 
where native title was lost because of validation 
(discussed above) and where it would be lost or affected 
by new acts. 

4. Negotiation—The Act provided negotiation rights 
to native title holders, or people who have claimed 
native title, where others want to mine on their lands, or 
where Governments want to buy their land for others to 
use. 

The Native Title Act 1993 also provided for the States 
and Territories to propose their own tribunals and 
arrangements for, first, determining native title claims 
and, second, deciding whether proposed grants affecting 
native title may be made. 

The Native Title Act 1993 legislation was a 
compromise. Aboriginal groups do not have "veto 
rights" on mining and pastoral (farming and ranching) 
uses of land, but they do have the right to be consulted 
on land uses when leases expire. Similarly, mining 
interests do not have automatic renewal of their leases. 

The Government claimed in December 1994 almost 15 
million square kilometers of additional territory under 
the United Nations Convention on the Law of the Sea, 
which entered into force November 16. The Convention 
added the weight of international law to Australia's 
declaration on August 1 of an Exclusive Economic Zone 
(EEZ). The addition of the EEZ to Australia's territory 
included access to any natural resources, including 
minerals and petroleum. 


Environmental Issues 


At the urging of the Australian mining industry, the 
Australian Center for Minesite Rehabilitation Research 
(ACMRR) was established in September 1994, with an 
initial funding of $600,000. The ACMRR was a joint 
venture of the University of QLD, the Commonwealth 
Scientific and Industrial Research Organization, Curtin 
University of Technology, the University of WA, and 
the Australian Mineral Industries Research Association. 
The primary objective of the ACMRR was to conduct 
strategic research into mine-site rehabilitation, which 
would lead to significant improvements in rehabilitation 
processes for the mutual benefit of Australia and its 
mining industry.‘ 


Production 


The value of minerals produced in Australia in fiscal 
year (FY) 1994 > the latest period for which official data 
were available, increased to $21.2 billion, 2% above 
that of FY 1993 and almost 8% of the gross domestic 
product (GDP), estimated at $281 billion. This increase 
followed a similar 276 increase in FY 1993. Metallic 
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mineral production contributed an estimated 4076 of the 
total, followed by petroleum production (crude oil, 
natural gas, and natural gas liquids), 30%; coal, 25%; 
and industrial minerals, including clays, construction 
materials, dimension stone, peat, and salt, 5%. The 
value of downstream production, including smelting and 
refining, decreased about 676 in FY 1994 from that of 
FY 1993. 

Australia remained the world's leading producer of 
alumina, bauxite, diamond, ilmenite, mined lead, 
monazite, opal, rutile, sapphire, and zircon in calendar 
year 1994. The country also continued to rank among 
the world’s top producers of aluminum, mined antimony, 
coal, cobalt, mined copper, gold, iron ore, manganese, 
mined and refined nickel, salt, silver, mined tin, 
uranium, and mined zinc. (See table 1.) 


Trade 


Australia continued to rely heavily on the export of the 
majority of its mineral production to bolster economic 
growth. Although the value in FY 1994 of its mineral 
exports decreased 4%, to $20.8 billion, from the record 
high $21.7 billion set in FY 1993, the minerals industry 
remained Australia's largest export earner, accounting 
for about 6076 of commodity export earnings. An 
estimated 80% of Australia’s mineral production was 
exported. Australia remained the premier exporter of 
alumina, coal, ilmenite, iron ore, refined lead, monazite, 
rutile, and zircon. While using its plentiful resources of 
energy minerals (coal, liquefied natural gas, and 
uranium), Australia also continued to be a net exporter 
of mineral fuels, thus enabling the country to retain a 
favorable trade balance in energy products. 

Coal remained Australia’s largest mineral export 
earner in 1994, followed by gold, iron ore, and bauxite, 
respectively. Annually, Australia exports about 70% of 
its coal production, accounting for about 3076 of world 
coal trade; more than 90% of the gold it produces; about 
90% of its iron ore production, also representing about 
30% of world trade; and 80% of its aluminum 
production, composing more than 10% of world trade. 
The richness and diversity of the Australian minerals 
sector provided a significant portion of the GDP, 
contributing an estimated 50% of the country's export 
earnings in FY 1994. 


Structure of the Mineral Industry 


The Australian minerals industry covers nearly the 
whole spectrum of minerals, from major industrial 
minerals (ilmenite, rutile, and zircon), base metals 
(copper, lead, and zinc), ferrous metals (iron ore, 
manganese, and nickel), nonferrous metals (aluminum 


and tin), precious metals (gold and silver), fuel minerals 
(coal and uranium), to gemstones (diamond, opal, and 
sapphire). Australia was one of the world's principal 
producers and suppliers of ores, concentrates, and 
refined metals. Australia was estimated to rank third in 
the world in the value of nonfuel mineral production. 
The value of mineral production, including fuels, was 
estimated to rank eighth in the world. 

The Australian mining industry was based on a system 
of free enterprise, with private companies involved in 
exploration, mine development, production, mineral 
processing, and marketing. A number of foreign 
companies in mineral ventures in Australia were 
affiliates or subsidiaries of U.S. companies. Foreign 
companies controlled a majority of the mining, smelting, 
and refining sectors and a significant portion of the 
petroleum and natural gas sectors. 

Many of Australia's mineral industries were fully 
integrated, producing ores, concentrates and other 
intermediate products (e.g., alumina), and refined metal 
or other end products (e.g., cut-and-polished gem 
diamond) within the country. In 1994, there were six 
alumina refineries and aluminum smelters each; three 
principal copper smelters and refineries each; two 
principal gold refineries; four principal lead-zinc 
smelters and/or refineries; one manganese ferroalloys 
plant; one nickel smelter and two nickel refineries; three 
principal crude steel plants; one primary tin smelter and 
refinery each and two secondary tin refineries; and two 
silver refineries. Australia had eight principal petroleum 
refineries. 

Ownership of mineral rights in Australia was divided 
between State ownership in State onshore areas and 
Commonwealth ownership in Territories and in offshore 
areas beyond the territorial limit. However, the 
Commonwealth’s responsibility for minerals in the 
Northern Territory (NT), except for uranium, has been 
transferred to the Government of the NT. Thus, the 
individual States and Territories administered the 
minerals industries within their own borders, including 
registering of land titles; issuing exploration and 
development permits; overseeing mining operations, 
including administration of inspections; assuring 
compliance with health, safety, and environmental 
regulations; and levying royalties and taxes. 

The Federal Government may restrict mineral exports 
for the good of the country and therefore had de facto 
control over most mineral production. (See table 2.) 


Commodity Review 


Metals 


Antimony.—The only antimony mine operating in 


Australia was Hillgrove Gold Ltd.’s Garibaldi-Eleanora 
underground mine at Hillgrove, an old gold mining area 
in northern NSW. Hillgrove Gold, formerly Уат Ltd., 
was considering the installation of a small on-site smelter 
for the production of antimony trioxide, which had about 
twice the value of concentrate. The mine was producing 
about 3,000 metric tons per year (mt/a) of antimony 
concentrate and minor amounts of gold. 


Bauxite, Alumina, and JAluminum.—Australia 
continued to be the unchallenged world leader in bauxite 
production for the 24th consecutive year, producing 
more than 40% of the production of market economy 
countries. All mining continued to be from the open cut 
operations at Weipa on the western flank of the Cape 
York Peninsula in the far north of QLD; the Gove 
operation across the Gulf of Carpentaria in northeastern 
Arnhem Land, NT; and from the mines south of Perth 
in the Darling Ranges, WA. Although substantial 
bauxite deposits also were known to occur bordering the 
Admiralty Gulf at Cape Bougainville and in the nearby 
Mitchell Plateau area of the Kimberley region of 
northern WA, their remoteness from energy supplies and 
infrastructure has thus far blocked development. 

Australia also continued to dominate in 1994 the world 
alumina market, producing from six refineries more than 
one-third of Western World production. The NT and 
QLD each had one refinery; the remaining four were in 
WA. 

Australia was a significant supplier of aluminum as 
well. Aluminum was produced at six smelters, two each 
operating in NSW and VIC, and one each operating in 
QLD and Tasmania (TAS). 

Comalco Ltd. finalized in March the $550 million 
purchase of the Gladstone power station from the QLD 
Electricity Commission, enabling Comalco to proceed 
with construction of a third potline at its 50%-owned 
Boyne Island aluminum smelter near Gladstone. The 
$660 million potline, scheduled for commissioning in 
1997, would expand the capacity of the facility from 
230,000 mt/a to 475,000 mt/a, making it one of the 
largest aluminum plants in the world.’ Each of the joint- 
venture partners was to finance its share of the project 
according to their respective equity share holdings. 

Comalco was unable to successfully resolve during the 
year a long-term power supply arrangement with the 
TAS Hydro-Electric Commission for power to operate 
the Bell Bay, TAS, smelter. Comalco previously 
announced that it would close the Bell Bay facility when 
its power contract with the Commission expired in 2001, 
if it has not secured a competitively priced source of 
electricity. In March, economic conditions forced 
Comalco temporarily to shut down three potlines at Bell 
Bay, reducing annual production 30%, from 120,000 mt 
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to 84,000 mt.? 

A major expansion program was completed in 
September at Alcoa of Australia Ltd.'s Wagerup alumina 
refinery, WA, adding 200,000 mt to the annual capacity. 
The upgrade included the installation of a 550-mt-per- 
hour capacity mill and a 2,000-mt bauxite storage bin, 
enabling a more uniform flow of ore to the mill.? 

Alcoa sought environmental approval from the 
Government of WA to facilitate future expansion of its 
Wagerup refinery to 3.3 million metric tons per year 
(Mmt/a), almost doubling its present capacity of 1.7 
Mmt/a. Although there was no firm date for expansion, 
Alcoa continued detailed planning and a feasibility study 
for installation of a $440 million third potline and 
associated facilities. !° 


Chromium.—Dragon Mining NL was developing 
Australia's largest known chromium deposit, a lateritic 
ore body at Range Well in WA. Dragon Mining 
planned to use the high-iron content ore to manufacture 
high-chromium cast grinding balls by a direct smelting 
and casting route.!' 


Cobalt.—Australia remained the fourth largest 
producer of cobalt in the world, with output principally 
produced as a byproduct of nickel mining and 
processing. Australia’s leading producer was the 
Queensland Nickel Joint Venture (QNJV), which 
processed laterite nickel-cobalt ores at its Yabulu nickel 
refinery near Townsville, QLD. The QNJV comprised 
QNI Ltd. , 80%; and Nickel Resources North Queensland 
Pty. Ltd., an agency of the QLD Government and also 
a QNI shareholder, holding a 20% interest in the QNJV. 
The refinery’s feedstock was ore imported from Gebe 
Island, Indonesia, and La Grande Terre, the main island 
of New Caledonia, that was blended with domestically 
produced ores mined at QNJV’s Brolga Mine and from 
stockpiled ore from the Greenvale Mine, both in QLD. 
The Greenvale Mine, 225 kilometers (km) west of 
Townsville at Marlborough, was depleted in 1992, and 
the facilities and equipment not necessary for the 
operation of the adjacent Brolga Mine were sold in May 
1993. 


Copper.—Mine production of copper in Australia 
continued to be from operations that produced other 
metals, either as the primary product or as a coproduct. 
The most notable copper-producing operations were at 
Mount Isa (Hilton copper-lead-zinc mine), QLD, and 
Roxby Downs Station (Olympic Dam copper-gold- 
uranium mine), South Australia (SA). 

Renison Goldfields Consolidated Ltd. (RGC) 
announced in March its intention to close on December 
15, 1994, about 6 months ahead of the originally 
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planned mid-1995 target, the Mount Lyell Mine. RGC 
claimed that the mine, on the west coast of TAS near 
Queenstown and operated by its wholly owned 
subsidiary, The Mount Lyell Mining and Railway Co. 
Ltd., could not retain long-term viability and was 
approaching the end of its productive life." RGC 
operated the 101-year-old-mine since 1984 under lease 
agreements with the Tasmanian State government. 

In July 1994, the State announced that the leases for 
the Mount Lyell Mine would be awarded to Gold Mines 
of Australia Ltd. (GMA) following RGC’s withdrawal at 
yearend. (GMA was formed early in 1994 by the 
merger of Eastmet Ltd., Metana Minerals NL, and 
Paragon Resources NL.) In October, RGC and GMA 
agreed that all plant, equipment, buildings, and 
infrastructure, except for some heritage items, would be 
sold on December 30, 1994, to GMA’s wholly owned 
subsidiary, Copper Mines of Tasmania, for nearly $3 
million.” 

At yearend, GMA announced its plans to restart 
mining and processing operations at Mount Lyell, 
beginning late in 1995 or early in 1996, at a rate of 1.5 
Mmt/a of ore. This was to be increased to 2.0 Mmt/a 
in the second year, and to 3.5 Mmt/a by 1998." In ап 
agreement with the China National Nonferrous Metal 
Industry Corp. (CNNC), all of Mount Lyell's production 
would be sold to CNNC during the 4-year period 
beginning January 1, 1996, at London Metal Exchange 
prices, along with a guarantee of a minimum price of 
$1.98 per kilogram (kg) ($0.90 per pound) for 77% of 
Mount Lyell's output. CNNC also would be allowed to 
purchase up to a 20% interest in the mine for $19.4 
million prior to the mine’s startup.'> 

Western Mining Corp. Holdings Ltd. (WMC) 
announced in August its plans to conduct a $5 million 
feasibility study for a major expansion at its Olympic 
Dam polymetallic mine at Roxby Downs Station. The 
study was expected to be completed by mid-1995, with 
a final decision made by February 1996.' The $55 
million production optimization program, started in 
1993, was scheduled for completion during 1995, 
increasing copper output from 66,000 mt/a to 84,000 
mt/a. The program included installation of a new 
autogenous grinding mill and additional thickening and 
leaching equipment." 

North Broken Hill Peko Ltd. (NBHP), 80% majority 
shareholder and operator, opened in August the 
Northparkes copper-gold mine in NSW, although only 
gold was mined during 1994. The Northparkes Mine 
would be the second largest underground base metal 
mine ever in Australia, after Mount Isa Mines Ltd.'s 
(MIM) Mount Isa Mine in QLD. It was to produce 
65,000 mt/a of copper in concentrate, including 
production from its two open pits. '* 


WMC brought into operation its 60,000-mt/a opencut 
Nifty Mine in the Great Sandy Desert of WA. The 
operation was to produce about 16,500 mt of copper 
cathode using a combination of heap leaching and 
solvent extraction-electrowinning (SX-EW) methods, 
although difficulties in the SX-EW section limited copper 
output to about 50476 of potential capacity during the 
year." 

The shareholders of Southern Copper Ltd., manager of 
the smelter-refinery complex at Port Kembla, NSW, 
announced near yearend they would close and place the 
facility on care-and-maintenance. Smelting operations 
were to cease early in 1995, with other activities at the 
site phasing out progressively over the ensuing weeks. 
The closure was precipitated by several factors, 
including a projected $169 million capital cost to 
upgrade the plant's environmental control facilities and 
expand production to improve economic performance. 
CRA Ltd., the majority shareholder with 60%, also was 
seeking to reduce its equity in the facility with the 
introduction of another investment partner. The 
shareholders previously had discussed the terms under 
which the plant would be on care-and-maintenance 
status, and the arrangements that would apply for its 
recommissioning when an investor was found.? 


Gold.—Despite the gold industry's predictions of dire 
consequences, the removal of the tax-exempt status on 
gold mining profits had little or no adverse impact 
during the 4-year period of production since the tax was 
implemented January 1, 1991. Indeed, production again 
reached a new record high in 1994, preserving 
Australia's ranking as the third largest producer, after 
South Africa and the United States, in the world. 
Australia produced in 1994 more than 10% of the 
world's gold production. 

WA remained the premier gold-producing State, again 
producing about 75% of the country's production, 
followed by the NT and QLD. Gold was mined in all 
States and Territories except the Australian Capital 
Territory (ACT). 

NBHP opened in August its Northparkes copper-gold 
mine in NSW. Production consisted only of gold during 
1994, although copper production was to commence 
during the second quarter, 1995. When completely on- 
stream, the Northparkes Mine was expected to produce 
more than 2,100 kilograms of gold from oxide copper- 
gold and sulfide copper-gold ores mined from two open 
pits, and from sulfide copper-gold ore mined from the 
underground operation.?! 

Great Central Mines NL commissioned in November 
its Bronzewing surface mine, 65 km northeast of 
Leinster, WA. Underground mining was scheduled to 
begin by June 1995, with higher grade material expected 


to be recovered.” 

Equal partners Delta Gold NL and Peko Gold Ltd. 
gave in December the go-ahead to develop the 
underground portion of the ore body at the Kanowna 
Bell Mine, WA, which would increase gold production 
to more than 6,200 kilograms per year (kg/a). Open pit 
mining began in 1993. Decline development was to 
begin in midyear 1995, with first production scheduled 
for mid-1998.? 

GMA produced early in October its first bar of gold 
from its Youanmi underground niine. This marked the 
first commercial use of the BacTech bacterial oxidation 
process owned by BacTech (Australia) Pty. Ltd., itself 
owned 45% by GMA. The plant operated for the 
remainder of the year at planned oxidation and recovery 
levels, but operation testing at full capacity was not 
scheduled to be done until production from the mine had 
increased. The Youanmi Mine had sufficient reserves to 
sustain production for 7 years at more than 2,300 kg/a 
gold.” 

Kalgoorlie Consolidated Mines Pty. Ltd., manager of 
the Kalgoorlie Super Pit at Kalgoorlie, WA, announced 
an expansion of the Fimiston mill’s annual capacity from 
5 million metric tons (Mmt) to 9.1 Mmt. The upgrade 
was to be completed by August 1995 and cost an 
estimated $84 million. The upgrade was to ensure that 
the present capacity of the mining and milling complex 
at the Super Pit was maintained when the Mount Percy 
and the Oroya treatment facilities were closed io make 
room for expansion of the pit. The Super Pit, 
Australia’s largest gold mine in terms of gold production 
and quantity of ore mined and processed, ultimately will 
merge into a single pit all of the previous open pits and 
shallower workings of Kalgoorlie’s Golden Mile. The 
Super Pit was expected to attain a size of about 4.2 km 
long, 1.5 km wide, and 500 meters (m) deep.” 


Iron Ore.—Australia retained its position in 1994 as 
the world’s leading iron ore exporter, beating out Brazil 
for the fourth consecutive year. As a world producer, 
Australia ranked fourth after the former U.S.S.R., 
China, and Brazil. Australian iron ore production 
continued to be heavily concentrated in the Hamersley 
Range of the Pilbara District, WA, which accounted for 
more than 96% of the country’s production. Iron ore 
also was produced at the Iron Duke and Iron Knob 
Mines by BHP Steel Ltd. in the South Middleback 
Ranges near Whyalla, SA, and at the Savage River Mine 
in northwestern TAS. 

BHP Minerals Ltd. announced in midyear plans for a 
major iron ore processing plant for the Pilbara iron ore 
region. Construction of the proposed $550 million 
facility, a 2-Mmt/a direct-reduced iron/hot-briquetted 
iron plant sited near Port Hedland, WA, was scheduled 
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to be started by mid-1995 and completed during 1997.” 

The results of a feasibility study at Pickands Mather 
and Co. International's Savage River opencut mine may 
defer for as many as 10 years the company's planned 
1997 closure of the mine. The study was being 
conducted at the North Pit, where it was known from 
previous drilling that the ore body extended to 
considerable depth. The drilling program for the 
feasibility study was being done to confirm the grade and 
delineate the ore block at depth. Open cut mining at 
Savage River was scheduled to conclude at yearend 
1996, with final processing of stockpiled materials 
completed by the end of the first quarter of 1997. A 
decision whether to continue mining using underground 
methods was expected early in 1995.? 


Lead and Zinc.—Most lead and zinc mined in 
Australia continued to be from operations that produced 
both because the two metals commonly occur in 
associated minerals. Zinc was the main product of all 
the lead-zinc mines in operation during the year. 

Australia was the most important lead concentrate 
producer in the industrialized world, with about 20% of 
the total, and was second in the production of zinc 
concentrate, with about 15476 of the total, in 1994. In 
refined production, Australia ranked fifth in zinc and 
eighth in lead, excluding lead bullion. 

Development of the McArthur River underground 
mining project, begun in midyear 1993, continued on 
schedule during 1994 for commissioning by May 1995 
and startup of commercial production shortly thereafter. 
The McArthur River deposit, in the northeast corner of 
the NT, was about 100 km inland from the Gulf of 
Carpentaria and 230 km west of the QLD border. It was 
considered to be one of the largest zinc-lead-silver 
deposits in the world. McArthur River production was 
to be a high-grade bulk concentrate containing 160,000 
mt of zinc and 45,000 mt of lead. The concentrate was 
to be transported 120 km by road to Bing Bong on the 
Gulf of Carpentaria coast, and barged to ships moored 
30 km offshore for export to overseas smelters. The 
mine would employ about 200 people in its permanent 
work force. Employees were to commute on a fly in-fly 
out basis from Darwin, NT, except for those who would 
be employed locally." McArthur River Mining Pty. 
Ltd. was to be the operator of the joint-venture project, 
70% owned by MIM Holdings Ltd. and 3076 owned by 
Japanese interests. 

MIM closed the smaller of its two lead smelters at its 
Mount Isa lead-zinc mine site in QLD. The newer 
60,000-mt/a capacity Isasmelt plant was shut down in 
response to continued low metal prices and exhaustion of 
the lead concentrate stockpile. The 170,000-mt/a 
capacity conventional lead smelter remained іп 
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operation.” 

Pasminco Ltd. unveiled in midyear plans to double the 
mine life and output of its Rosebery lead-zinc mine in 
TAS through a $33 million, 4-year exploration and 
development program. Тһе proposal consisted of 
delineating an additional 10 Mmt of ore reserves below 
the current mine working levels to add to the 4.5 Mmt 
of existing reserves prior to almost doubling the mining 
capacity to 1 Mmt/a from the present 550,000 mt/a.?? 

CRA began development of its Century lead-zinc 
deposit, 250 km northwest of Mount Isa, QLD. 
Production was to be 670,000 mt/a lead concentrate and 
780,000 mt/a zinc concentrate, which would be 
transported by pipeline 300 km to Kurumba on the Gulf 
of Carpentaria. Relatively high silica levels in the ore 
and efforts to surmount the problem have pushed back 
the original startup date of 1995 to at least until late 
1997 or early 1998?! 


Manganese.—Groote Eylandt Mining Co. Pty. Ltd.'s 
(GEMCO) mine on the northwest portion of Groote 
Eylandt, in the west of the Gulf of Carpentaria, was the 
second biggest mining operation in the NT, after the 
Gove bauxite mine, and was the world's third largest 
manganese producer, representing about 10% of 
production. GEMCO ships annually about one-quarter 
of its approximate 2 Mmt of concentrate to the 
ferromanganese plant operated by Tasmanian Electro 
Metallurgical Co. Pty. Ltd. (TEMCO) at Bell Bay, TAS. 
Both GEMCO and TEMCO were wholly owned 
subsidiaries of BHP Minerals. Smaller quantities were 
used in BHP Minerals' electrolytic manganese dioxide 
plant at Newcastle, NSW, for the production of high- 
grade material used in long-life batteries. 

Portman Mining Ltd. previously had been Australia's 
only other manganese miner, producing from its Woodie 
Woodie operation near Nullagine, in the Pilbara region 
of WA. Portman placed the operation on care-and- 
maintenance in May, citing adverse manganese ore 
prices. In September 1994, Portman successfully 
concluded its dispute with its former joint-venture 
partners in the Woodie Woodie project, Gayna Park Pty. 
Ltd., 27.5%, and Alsace Pty. Ltd., 22.5%, acquiring 
full ownership and control of the mine. Near yearend, 
Portman negotiated the sale of 200,000 mt of 
metallurgical grade manganese to the Japanese market 
for delivery commencing in April 1995, the beginning of 
Japan's fiscal year.** In contrast with Portman's 
shutdown, Valiant Consolidated Ltd. brought its Mike 
deposit at Pearana Rock Hole, also in the Woodie 
Woodie area, into production. Valiant exported in 
October a 33,000-mt shipment of high-grade ore to 
Japan's Nippon Steel Corp. and was expected to ship a 
further 65,000 mt early in 1995.” 


Mineral Sands.—Australia’s mineral sands industry 
included the mining апа processing of high 
concentrations of the heavy minerals ilmenite, leucoxene, 
monazite, rutile, and zircon. Australia was the world's 
leading producer and exporter of mineral sands. In 
1994, Australia's mineral sands industry produced about 
40% of the ilmenite, 35% of the rutile, 50% of the 
zircon, and a substantial portion of the world’s monazite. 

Rutile was an important titanium dioxide (TiO,) 
material, and ilmenite was an important feed material for 
the production of synthetic rutile, or TiO, slag. Ilmenite 
and rutile were valued for their TiO, content, which was 
used as white pigment in the paint, paper, plastics, 
printing, and rubber industries, and as the source for 
titanium metal used in the aerospace and medical 
industries. Monazite was a source of rare-earth oxides 
that were used in electronics and other high-technology 
products. Zircon was widely used in ceramics, 
refractories, and foundry applications. 


Nickel.—The Australian nickel mining industry in 
1994 consisted of several mines operating near the 
communities of Forrestania, Kambalda, and Leinster in 
WA, and an operation near Marlborough, QLD, that 
supplanted the depleted Greenvale Mine. Downstream 
processing occurred at the Kalgoorlie Smelter in WA, 
and at refineries at Kwinana, WA, and Yabulu, near 
Townsville, QLD. In 1994, Australia was the world’s 
fifth largest producer behind Russia, Canada, New 
Caledonia, and Indonesia of mined nickel in the world. 
It was the world’s fourth largest producer, behind 
Russia, Canada, and Japan, of nickel metal and nickel 
matte. 

WMC remained the country’s dominant nickel miner 
and main nickel metal producer. WMC operated nickel 
sulfide mines and mills centering on the Kambalda and 
Leinster regions of WA; the nickel smelter at Kalgoorlie, 
WA; and the refinery at Kwinana, WA. Kambalda 
Nickel Operations (KNO), a division of WMC, operated 
several mines in the Kambalda area, and Leinster Nickel 
Operations (LNO), also a division of WMC, operated 
the Rocky’s Reward and Perseverance Mines near 
Leinster. The inactive Leinster Mine, an underground 
mine originally named Agnew, and mothballed in 1986, 
was the LNO’s namesake. 

Queensland Nickel Pty. Ltd., MIM Holdings, and the 
Townsville Port Authority signed in August agreements 
for the development of a long-term dedicated facility for 
the importation of Queensland Nickel’s ore through the 
Townsville port. Construction of the ore importation 
facility, including a new ore unloader, wharf hoppers, 
conveyor system, train loader, stockpile, and associated 
infrastructure, began during the December 1994 quarter 
at an estimated cost of $35 million. The facility was 


scheduled to be operational late in 1996. 

WMC's Mount Keith Mine, 90 km from Leinster and 
regarded as the world's largest low-grade sulfide nickel 
deposit, commenced commissioning in October. Mining 
was to produce about 6.6 Mmt/a of ore, producing about 
28,000 mt/a of nickel concentrate. The first shipments 
of concentrate were scheduled to be made early in 
January 1995 to the Kalgoorlie smelter and to 
Outokumpu Metals and Resources Oy's Harjavita 
smelter/refinery in Finland. 

At yearend, Defiance Mining NL was preparing a 
development plan to bring back into operation, by the 
end of 1995, the Carr Boyd nickel mine. The mine, 75 
km north of Kalgoorlie, was to be reopened, in part, 
because of a dramatic increase in nickel prices, as well 
as the increased resource potential of the area. Defiance 
was planning to construct a decline at Carr Boyd, 
relocate the Paringa treatment plant from Kalgoorlie, and 
establish associated infrastructure to process an initial 
150,000 mt/a of ore to produce 2,000 mt of contained 
nickel; this was to increase to 5,000 mt/a within 5 
years.» 


Platinum-Group Metals.—No Australian mines were 
primary producers of platinum-group metals (PGM) in 
1994, although minor production continued in WA’s 
Eastern Goldfields at Kalgoorlie-Boulder and Kambalda 
as a byproduct of the nickel operations. PGM, mainly 
platinum and palladium, were recovered at the Port 
Kembla, NSW, refinery-smelter complex from byproduct 
copper sulfide residue produced at the Kwinana nickel 
refinery. РСМ also were contained in nickel matte 
produced for export at the Kalgoorlie smelter. 


Steel.—BHP Steel was the only integrated steel 
producer in Australia during the year. BHP Steel’s 
contribution to total world steel output was relatively 
small, having just three integrated steelworks that 
produced less than 1% of world production. ВНР 
Steel’s plants were at Newcastle and Port Kembla in 
NSW and Whyalla in SA. 


Tantalum.—Australia was a major producer of 
tantalum concentrates. Production was from Gwalia 
Consolidated Ltd.'s Greenbushes Mine, about 250 km 
south of Perth in WA and the largest producer of 
tantalite in the world, and from the Mount Cassiterite 
Mine, 100 km south of Port Hedland, WA. Mount 
Cassiterite, managed by Pan West Tantalum Pty. Ltd., 
a subsidiary of Pancontinental Mining Ltd., in equal 
joint-venture with Goldrim Mining Australia Ltd., 
replaced the joint venture's depleted Wodgina Mine, 
about 1 km to the north. A mill upgrade increasing ore 
throughput capacity by 60%, in anticipation of lower 
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grades of ore than at Wodgina, was completed in 
January 1994, bringing the capacity to 144,000 mt/a to 
produce almost 400 mt/a of tantalum oxide (Ta,O,) in 
salable concentrates.’ 


Tin.—RGC’s Renison Bell Mine near Zeehan, TAS, 
remained the world’s largest hard-rock underground tin 
mine and Australia’s main tin producer. Gwalia 
Consolidated’s Greenbushes Mine in southwestern WA 
also produced tin as a coproduct of its spodumene and 
tantalite mining. 

RGC was preparing at yearend to embark on a 5-year, 
$25 million development of its Rendeep high-grade ore 
resource, existing beneath the present workings at the 
northern end of the Renison Bell underground mine. 
The expansion would enable RGC to extend the life of 
the mine beyond its planned 1996-97 closure, extending 
the mine’s life another 6 years to at least 13 years. 
RGC was drilling a shaft 575 m underground near 
existing shafts and tunnels to access the Rendeep deposit, 
which occurs 600 m to 800 m below the surface.? 


Industrial Minerals 


Diamond.—4Australia has been the world’s largest 
producer of natural diamond since 1986, but only a 
relatively small portion of its output has been of gem 
quality, reflecting the country’s sixth ranking in terms of 
value of world diamond production. The majority of 
production was derived from operations at the mammoth 
Argyle Mine in the Kimberley region of WA, which 
again retained its position, for the ninth consecutive 
year, as the world’s biggest single-mine producer of 
diamond with output equivalent to about 40% of world 
production. About 5% of production was of gem 
quality, including a small proportion of the highly valued 
intensely pink stones that generated about 50% of 
revenues; 40% was near-gem quality that produced about 
45% of revenues; and 55% was industrial quality that 
contributed just 5% of revenues.” 

Argyle Diamond Mines Pty. Ltd. (ADM), a wholly 
owned subsidiary of CRA, was the management 
company and operator of Argyle Diamond Mines Joint 
Venture's (ADMJV) Argyle Mine. АРМЈУ itself 
comprised СКА, 59.7%, and Ashton Mining Ltd., 
40.3%. | ADMJV continued to sell most of its gem 
quality and about 80% of its near-gem quality white 
diamonds to De Beers' Central Selling Organization 
(CSO) under a 5-year marketing contract signed in mid- 
1991 through Argyle Diamond Sales Pty. Ltd. (ADS), a 
company jointly owned on the same basis as the mine by 
CRA and Ashton. ADMJV retained the right to sell the 
few handfuls of the very rare, intensely pink Argyle Pink 
diamonds unique to the Argyle Mine, as well as the 
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more common yellow to brown stones, which were 
marketed as Argyle Champagne or Argyle Cognac 
diamonds, depending upon the specific color. These 
diamonds were cut and polished using traditional 
techniques and automated laser cutting machines at 
ADS's small facility in West Perth. Most of the 
remaining portion of the near-gem quality and all of the 
industrial-grade stones were sold on the open market 
through ADS's Antwerp, Belgium, office. А small 
proportion of the near-gem quality material was toll 
processed overseas through ADS before being sold on 
the open market. 

ADM!'s second major upgrade of the processing plant, 
the first since 1990, to increase capacity was 
commissioned in March, 6 weeks ahead of schedule. 
The $70 million upgrade increased the capacity of the 
plant a further 2 Mmt/a to 8 Mmt/a, ensuring that the 
level of diamond production would be maintained, 
offsetting the gradual decline in ore grade with depth of 
the AK-1 lamproite pipe and increasing distance of the 
alluvials away from the AK-1 source.** 

Australia's only other commercial diamond operation 
was Poseidon Bow River Diamond Mine Ltd.'s Bow 
River Mine, 25 km northeast of the Argyle Mine. All 
of Bow River's output was marketed under a sales 
agreement with the CSO. About 2046 of the Bow River 
production was gem quality, with a consistent percentage 
of the intensely pink diamonds, and 80% was industrial 
grade. Bow River diamonds were recovered from 
buried diamondiferous gravels that originated from the 
AK-1 pipe. 


Gemstones.—Australia again was the world’s leading 
producer of precious opal in 1994, accounting for about 
9076 of the world's production. About one-half of 
Australia’s opal was produced from fields at 
Andamooka, Coober Pedy, and Mintabie in SA. Most 
was hand-mined, either from an open cut or an 
underground drive. Opal in NSW mostly was mined at 
Lightening Ridge, the world's major source of the highly 
prized and valuable black opal, although a small amount 
still was produced at White Cliffs, the site of opal 
discovery in 1889. A small quantity of opal also was 
produced in western QLD. 

Before 1994, opal mining leases in NSW were limited 
to 50 square meters, effectively limiting mining to 
individuals. Licensing changes presently permit miners 
to obtain leases up to two hectares, meaning that mining 
can be done using open-cut mining techniques, providing 
that the leaseholder can demonstrate that the ground is 
unstable.” 

Australia also continued to be the world’s leading 
producer of natural sapphire. Australia’s commercial 
sapphire production was mined from alluvial deposits in 


the Inverell-Glen Innes (New England) region of 
northern NSW and the Rubyvale-Anakie region of 
central QLD. Australia was supplying up to about 70% 
by volume of the world's sapphire until 1987 when the 
Thai Government lifted restrictions on mechanized 
mining of Thailand's sapphire, and production was 
increased substantially in China and Nigeria. 
Consequently, Australia’s share of world supply 
gradually has declined so that in 1994 it was producing 
only about 25% to 3096 by volume of the world's rough 
sapphire output. Most of the uncut gems still were 
exported to Thailand, the recognized world leader for 
cutting and marketing. 

Australia again continued to produce almost all the 
world's chrysoprase from the Marlborough, QLD, 
deposit and has the world's largest known resource of 
nephrite jade at Cowell, on the Eyre Peninsula in SA. 
In addition, Australia also produced other gemstones, 
including agate, amethyst,  chiastolite, emerald 
(aquamarine), garnet, rhodonite, topaz, tourmaline, 
turquoise, and zircon. 


Lithium.—Following successful pilot plant studies, 
Gwalia Consolidated began construction of a lithium 
carbonate plant at its Greenbushes Mine, south of Perth, 
WA. The plant would provide significant value-added 
lithium chemical products to supplement its spodumene 
concentrate production. 

The plant was to have a production capacity of 5,000 
mt/a lithium carbonate, although initially it would not 
operate at full capacity; production would be increased 
as markets were established. The almost $13 million 
plant was expected to be commissioned by September 
1995.“ 


Salt.—Dampier Salt (Operations) Pty. Ltd. continued 
to supply more than one-half of Australia’s salt exports, 
70% of which went to Japan, from its solar operations 
at Dampier Field, on Mistaken Island near Dampier in 
the Pilbara area, and Lake Macleod Field, near 
Carnarvon, both in WA. Indonesia, South Korea, and 
Taiwan received the bulk of the remaining exports. 


Mineral Fuels 


Coal.—Australia retained in 1994 its position as the 
world’s largest exporter of coal, a position it has held 
since 1984, shipping more than 131 Mmt, a decrease of 
less than 0.5% from the record high set in 1993. 
Australia controlled about 35% of the world's seaborne 
coal trade by exporting more than two-thirds of its black 
coal production. The major market was Japan, which 
imported almost 50% of Australia's coal exports." The 
coal industry also remained in 1994 Australia's largest 


foreign-exchange earner, accounting for more than one- 
quarter of export revenues from the minerals sector and 
about 15% of the country's export earnings. Australia 
was the world's fifth largest producer of black coal in 
1994. NSW and QLD accounted for more than 95% of 
the country's black coal production and virtually all of 
its exports.€ 

The Electricity Trust for SA (ETSA) approved in 
March a $30 million redevelopment plan for the Leigh 
Creek coalfield, extending the life of the mine by 30 
years. Located 350 km north of Adelaide, Leigh Creek 
produced brown coal to fire ETSA's 500-megawatt 
power station at Port Augustus, which fulfilled one-half 
the state's requirements. The plan called for about one- 
half of the money to be invested in a new fleet of 240-mt 
to 250-mt coal and overburden trucks to replace its aging 
150-mt fleet. The remaining money would be used to 
buy a 60-cubic meter electric shovel and to fund a 
review of the mining methodology at the site.” 

СКА °ѕ coal subsidiary Coal and Allied Industries Ltd. 
(C&A) signed in August 1994 a letter of intent with the 
Guangdong Provincial Coal Corp. (GPCC) of China 
under which both companies would cooperate towards a 
coal project in NSW. GPCC was seeking a long-term 
contract for coal supply from C&A, primarily from a 
cooperative joint venture.“ 


Petroleum and Natural Gas.—The WA Government 
announced in November its plans to establish a 
Petroleum Industry Training Center in Perth to provide 
hands-on training in courses ranging from basic elements 
in earth sciences and petroleum engineering to advanced 
levels in production, processing, and well-testing 
techniques. The center, supported by a number of 
Australian oil companies, was to begin operating late in 
1995.5 | 

Approval was given in November to Mobil Oil 
Australia Ltd. and Shell Australia Ltd. by the Port of 
Melbourne Authority to bring oil tankers into Western 
Port on the Victorian coast following their acceptance of 
an oil spill contingency plan. This would allow the 
companies to store and transfer oil at the Crib Point 
Terminal. The project, however, was not expected to be 
implemented until production from the offshore 
Gippsland oilfields declined to much lower levels. И 
would then be viable for Mobil and Shell to ship in 
crude from elsewhere to inject into the pipelines to their 
Melbourne (Altona and Geelong, respectively) 
refineries.“ 

On December 14, Caltex Australia Ltd., 75% owned 
by Texaco Inc. of the United States, and Ampol Ltd. 
announced a $2.4 billion proposed merger, creating for 
the first time a leading majority Australian-owned 
refining and marketing company." Upon approval by 
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the Foreign Investment Review Board and the Trade 
Practices Commission, as well as ratification by the 
companies' shareholders, the merger would represent the 
definitive phase of a restructuring that has seen the 
number of major downstream oil groups in Australia 
reduced from nine to five since 1981. Caltex and 
Ampol, individually, were the smallest of the five, 
having 17.3% and 14.7% shares of the Australian retail 
petroleum market, respectively, according to the 
Australian Institute of Petroleum Ltd. The merger, 
however, would displace Shell, which led the market 
with a 26.8% share. The merged company would draw 
petroleum products from its two refineries, the Kurnell 
Refinery in NSW and the Lytton Refinery in QLD.“ 

The total number of petroleum exploration and 
development wells drilled during 1994 (169) was 7 less 
than the number drilled during 1993 (176). The number 
of onshore exploration wells drilled in 1994 (82) was 9 
more than that in 1993 (73). The number of offshore 
exploration wells drilled (46) was 2 less than the number 
drilled in 1993 (48). The total number of exploration 
wells drilled in 1994 (128) increased 6% from the 
number drilled in 1993 (121). The total number of 
development wells drilled (41) was 14 less than that in 
1993 (55), with 16 wells drilled onshore and 25 drilled 
offshore, compared to 35 and 20 wells, respectively, 
drilled in 1993. The total meters drilled for exploration 
and development wells in 1994 (411,338) was 15% more 
than that drilled in 1993 (356,815). In seismic survey 
activity during 1994, the total number of line kilometers 
recorded (160,628) was marginally less than the number 
(162,934) recorded in 1993 and less than one-half the 
number (351,999) recorded in 1992.“ 

Production from Australia’s largest energy 
development undertaking, the massive North West Shelf 
Gas (NWS Gas) project on the continental shelf about 
140 km offshore of Dampier, WA, continued to progress 
steadily during the year. NWS Gas consisted primarily 
of providing natural gas to WA through the State Energy 
Commission of WA (SECWA), supplying liquefied 
natural gas (LNG) to Japan, and producing gas 
condensate for domestic and international refineries. 

The Goldfields Gas Transmission Joint Venture 
(GGTJV) submitted a detailed proposal outlining design, 
construction, and operation plans to the WA Government 
for the 1,480-km, $365 million, "Gas to the Goldfields" 
pipeline project. Although final approval and granting 
of the pipeline license were not expected until early 
1995, relevant WA Government and local authorities had 
already accepted provisionally the proposed pipeline 
route and accorded acceptance of the environmental 
plan. Upon completion, the pipeline would transport 
natural gas originating from the North West Shelf 
through the Pilbara region of WA to the State’s Eastern 
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Goldfields at Kalgoorlie and Kambalda. Energy cost 
reductions of between 30% and 50% were anticipated by 
the gold mining industry because of the substitution of 
gas-based energy for diesel-based or coal-based power 
generation once the underground pipeline was 
completed, expected to be in 1996. With the availability 
of cheaper energy resulting from gas piped to nearby 
nickel producers, a number of low-grade nickel laterite 
deposits discovered in the 1970’s also were expected to 
become viable.” The pipeline would transport gas 
drawn from the main pipeline between Dampier and 
Bunbury, through the Pilbara iron ore area, and through 
the eastern goldfields to the nickel operations at 
Kambalda. Partners in GGTJV were WMC, 62.664%, 
Normandy Poseidon Ltd., 25.493%, and BHP Minerals, 
11.843%. Australia's largest gas pipeline operator, 
AGL Pipelines, would be the pipeline operator. 


Uranium.—The Government signed in August 
contracts to sell the last remaining portions of the 
Commonwealth Uranium Stockpile. The stockpile, 
managed by the Government’s Department of Primary 
Industries and Energy, was located at the Ranger Mine 
near the town of Jabiru, NT, and at Lucas Heights, 
Sydney, NSW.? The Government began in 1993 the 
sale of its 2,053-mt stockpile; most was to be used for 
power generation in North America.? 

WMC announced in August plans to conduct a $5 
million feasibility study for a major expansion at its 
Olympic Dam multimineral mine at Roxby Downs 
Station, 560 km northwest of Adelaide, SA. The study 
was expected to be completed by mid-1995, with a final 
decision made by February 1996.* The $55 million 
production optimization program started in 1993 was 
scheduled for completion during 1995, increasing output 
to 1,500 mt/a of uranium.” All of Olympic Dam's 
uranium production was sold and exported under long- 
term contracts to utilities in Europe, Japan, and the 
United States. 

The Commonwealth Government's 12-year-old policy 
of restricting uranium production to three sites was 
renewed in September 1994 by the Government. The 
mines involved continued to be the operational Olympic 
Dam Mine in SA and the Ranger Mine in the Alligator 
Rivers region of the NT. The third permissible site, 
Queensland Mines Ltd.'s Nabarlek Mine, also in the 
Alligator Rivers region of the NT, was depleted of 
reserves and closed in 1988. Processing and exporting 
of its stockpiled ore was completed in 1990. Thus, the 
"three mines" policy continued to be in practice a "two 
mines" policy, as the export permit holders, Energy 
Resources of Australia Ltd. (Ranger and WMC 
(Olympic Dam), were the only ones with viable mines. 
The Commonwealth Government had de facto control 


over uranium mining by controlling the licenses for the 
export of uranium-bearing ores and by prohibiting 
further downstream involvement in the nuclear fuel 
cycle, including enrichment or other value-added 
processes. 


Reserves 


Australia has a sound resource base of a diverse range 
of minerals. И is self-sufficient in most minerals of 
economic importance. However, in spite of extensive 
exploration, the country still appears to be deficient in 
chromite, mercury, mica, PGM, and sulfur. Major 
minerals with known reserves adequate for domestic 
demand and exports included bauxite, clays, coal, 
copper, diamond, gold, iron ore, lead, manganese, 
mineral sands, natural gas, nickel, salt, silver, tin, 
uranium, and zinc. (See table 3.) 


_ Infrastructure 


The communications and transportation infrastructure 
of Australia was well developed. There were 837,872 
km of roads, including 243,750 km paved; 228,396 km 
gravel, crushed stone, or stabilized-soil surface; and 
365,726 km unimproved earth. Inland waterways, of 
which there were about 8,368 km usable for mainly 
small, shallow-draft craft, were of little importance to 
the transportation industry. 

The Government-owned railway system consisted of 
40,478 km of track, 16,201 km of which was standard 
gauge. There were 1,130 km of electrified rail. A few 
hundred kilometers of rail was privately owned, most of 
which served the iron ore industry in WA. There were 
241 principal airports with permanent-surface runways 
out of an aggregate of 440 in the country. International 
shipping ports included Adelaide, Brisbane, Cairns, 


Darwin, Devonport, Fremantle, Geelong, Hobart, 
Launceston, Mackay, Melbourne, Sydney, and 
Townsville. The merchant marine fleet included 18 


petroleum, oils, and lubricant tankers; 3 chemical 
tankers; 6 liquefied gas tankers; 2 combination ore-oil 
tankers; and 30 bulk ore freighters. 

Pipelines included 5,600 km for natural gas; 2,500 km 
for crude oil; and 500 km for refined oil products. 
Electric generating capacity in 1992 was 40 gigawatts.*’ 

In remote areas where mines, mills, or smelters are 
usually located, an individual mining company must 
provide its own infrastructure, such as housing, roads, 
railways, port facilities, electric power and water 
facilities, and various community services, including 
schools, shopping centers, and recreation facilities. 


Outlook 


Because of a growing worldwide need for mineral and 


energy supplies, with special emphasis on those in which 
Australia is abundantly endowed and for which it is 
among the world leaders in world supply, Australia 
would continue to be a significant world resource 
supplier well into the 21st century. 

However, a growing awareness of the importance of 
environmental protection and conservation by Australians 
caused the Australian mining industry to employ and 
continue developing costly modern techniques for 
rehabilitation of mined lands and preservation of clean 
air and water. Since Australia became a major world 
producer for a number of minerals in the mid-1960’s, 
mining has been in the more remote areas of the 
country, involving lands that would otherwise have been 
little utilized; however, this may not always be the case 
and the industry must remain vigilant in maintaining the 
environment. 

By 1994, access to land had also become an important 
issue to the minerals industry. Entry to lands for 
exploration either already was prohibited or was made 
difficult over more than 30% of the country’s land mass 
owing to restrictions in certain areas, such as national 
parks and Aboriginal reserves. The percentage of lands 
difficult to access likely would increase as land claims 
increase under the Native Title Act 1993. 

Restricted access to conduct proper exploration 
programs because of environmental reasons, land rights 
issues, or any other reason also would mean even fewer 
funds would be available for exploration and capital 
investment, and this eventually may have a very 
significant effect on the development of large greenfields 
projects that would be needed to maintain the impetus of 
the mining and processing sectors. 

New investment in the minerals industry was tending 
toward value added rather than the primary producing 
operations of the recent past and would likely become 
more vigorous in the near future. 


"Text prepared Aug. 1995. 

*Excluding the centrally planned economic countries. 

*Embassy of Australia, Washington, DC: Australia, v. 5, No. 8, Dec. 14, 
1994, p. 2. 

*Australian Mining (Chippendale, New South Wales). v. 86, No. 8, Sept. 
1994, p. 19. 

*Australia's fiscal year begins on July 1 and ends on June 30 of the year 
stated. 

$Where necessary, values have been converted from Australian dollars 
(A$) to U.S. dollars at the rate of A$1.00=US$0.7345. 

7Comalco Ltd. 1994 Annual Report, 85 pp. 

* AluNews (Stabekk, Norway). No. 4, Dec. 1994, p. 12. 

%Alcoa of Australia Ltd. 1994 Annual Report, 33 pp. 

Australian Journal of Mining (Richmond North, Australia). v. 9, No. 
95, Aug. 1994, p. 56. 

"Mintek Bulletin (Randburg, South Africa). No. 80, Jan. 1995, p. 1. 
"Mining Journal (London). v. 322, No. 8269, Apr. 1, 1994, p. 235. 
SB. v. 323, No. 8300, Nov. 4, 1994, p. 325. 

“The Miner (Sydney). Dec. 1994-Jan. 1995, p. 6. 


51 


15 American Metal Market (New York). v. 103, No. 1, Jan 2, 1995, p. 16. 
‘Mining Journal (London). v. 323, No. 8289, Aug. 19, 1994, p. 129. 
"Western Mining Corp. Holdings Ltd. 1994 Annual Report. 84 pp. 
Page 129 of work cited in footnote 16. 

Work cited in footnote 17. 

*Mining Journal (London). v. 323, No. 8304, Dec. 2, 1994, pp. 402- 
403 


?!Page 129 of work cited in footnote 16. 

ZMining Journal (London). v. 324, No. 8318, Mar. 17, 1995, p. 195. 
Page 401 of work cited in footnote 20. 

“The Miner (Sydney). Nov. 1994, p. 5. 

?5 Mining Journal (London). v. 323, No. 8286, July 29, 1994, р. 73. 

% Australian Journal of Mining (Richmond North, Australia). v. 9, No. 96 
Sept. 1994, p. 52. 

?"The Miner (Sydney). Oct. 1994, p. 14. 

2 Australian Journal of Mining (Richmond North, Australia). v. 9, No. 99 
Dec. 1994, p. 42. 

Engineering and Mining Journal (Chicago). v. 195, No. 4, Арг. 1994, 
p. 11. 

Pages 50, 52 of work cited in footnote 26. 

Resource Information Unit Ltd. Register of Australian Mining, 1994/95. 
1994, p. 252, Subiaco, Western Australia. 

“Portman Mining Ltd. 1994 Annual Report, 47 pp. 

Page 39 of work cited in footnote 28. 

“Mining Journal (London). v. 324, No. 8315, Feb. 24, 1995, p. 143. 
Metal Bulletin (London). No. 7873, Apr. 21, 1994, р. 11. 

*Renison Goldfields Consolidated Ltd. 1994 Annual Report, 49 pp. 
Mining Journal (London). v. 322, No. 8268, Mar. 25, 1994, p. 223. 
Page 226 of work cited in footnote 31. 

The Miner (Sydney). Aug. 1994, р. 17. 

“Industrial Minerals (London). No. 323, Aug. 1994, p. 8. 

“Joint Coal Board, Sydney, Australia: Australian Coal Exports, No. 7- 
94/95, 2/95, 5 pp. 

“International Bulk Journal (London). v. 15, No. 2, Feb. 1995, p.15. 
*'Page 211 of work cited in footnote 37. 

“Page 79 of work cited in footnote 26. 

“Petroleum Gazette (Melbourne). v. 29, No. 4, 1994/4, p. 32. 

“Work cited in footnote 45. 

“Caltex Australia Ltd. 1994 Annual Report. 56 pp. 

40.5, Embassy, Canberra. State Dep. Telegram 06859, Dec. 2, 1994, 1 


“Bureau of Resource Sciences, Canberra, Australia: Australian Petroleum 
Exploration and Development Statistics, Feb. 1995, 2 pp. 

Mining Journal (London). v. 322, No. 8272, Арг. 22, 1994, p. 286. 
*!Page 22 of work cited in footnote 28. 

20.5, Embassy, Canberra. State Dep. Telegram 04873, Aug. 26, 1994, 
1р. 

Mining Journal (London). v. 323, No. 8290, Aug. 26, 1994, р. 156. 
“Page 129 of work cited in footnote 16. 

Work cited in footnote 17. 

“Page 6 of work cited in footnote 24. 

“U.S. Central Intelligence Agency, Washington, DC: The World 
Factbook 1994, pp. 24-25. 


Major Sources of Information 


Australasian Institute of Mining and Metallurgy 
P.O. Box 122 
Parkville, VIC 3052 
Australia 
Telephone: +61 3 347 3166 
Fax: +61 3 347 8525 
Australian Bureau of Agricultural 
Economics 
G.P.O. Box 1563 


and Resource 


52 


Canberra, АСТ 2601 
Australia 
Telephone: +61 6 272 2000 
Fax: +61 6 272 2001 
Australian Geological Survey Organization 
G.P.O. Box 378 
Canberra, ACT 2601 
Australia 
Telephone: +61 6 249 9111 
Fax: +61 6 249 9999 
Australian Gold Mining Industry Council Ltd. 
G.P.O. Box 2121T 
Melbourne, VIC 3001 
Australia 
Telephone: +61 3 642 1065 
Fax: +613 686 9161 
Australian Institute of Petroleum Ltd. 
257 Collins Street 
Melbourne, VIC 3000 
Australia 
Telephone: +61 3 654 1411 
Fax: +61 3 654 1950 
Australian Lead Development Association 
124 Exhibition Street 
Melbourne, VIC 3000 
Australia 
Telephone: +61 3 654 1611 
Fax: +613 654 1136 
Australian Mineral Industries Research Association Ltd. 
128 Exhibition Street 
Melbourne, VIC 3000 
Australia 
Telephone: +61 3 654 8844 
Fax: +61 3 654 8661 
Australian Mines and Metals Association Inc. 
10-16 Queen Street 
Melbourne, VIC 3000 
Australia 
Telephone: +613 614 4777 
Fax: +61 3 614 3970 
Australian Mining Industry Council 
P.O. Box 363 
Dickson, ACT 2602 
Australia 
Telephone: +61 6 279 3600 
Fax: +61 6 279 3699 
Australian Petroleum Exploration Association Ltd. 
167 Macquarie Street 
Sydney, NSW 2000 
Australia 
Telephone: +61 2 221 4899 
Fax: +61 2 221 4592 
Chamber of Mines and Energy of Western Australia Inc. 
12 St. Georges Terrace 


Perth, WA 6000 
Australia 
Telephone: +61 9 325 2955 
Fax: +619 221 3701 
Chamber of Mines, Metals, and Extractive Industries of 
New South Wales _ 
167 Macquarie Street 
Sydney, NSW 2000 
Australia 
Telephone: +61 2 232 8282 
Fax: +61 2 232 8275 
Coal Corporation of Victoria 
128 Exhibition Street 
Melbourne, VIC 3000 
Australia 
Telephone: +61 3 654 6366 
Fax: +61 3 650 2305 
Commonwealth Scientific and 
Organization 
P.O. Box 53 
Parkville, VIC 3052 
Australia 
Telephone: +61 3 662 7111 
Fax: +61 3 662 7196 
Department of Primary Industries and Energy 
G.P.O. Box 858 
Canberra, ACT 2601 
Australia 
Minister for Primary Industries and Energy 
Telephone: +61 6 277 7520 
Fax: +61 6 273 4120 
Minister for Resources 
Telephone: +61 6 277 7480 
Fax: +61 6 273 4154 
Joint Coal Board 
G.P.O. Box 3842 
Sydney, NSW 2001 
Australia 
Telephone: +61 2 248 9686 
Fax: +61 2 262 6090 
Mineral Resources Tasmania 
P.O. Box 56 
Rosney Park, TAS 7018 
Australia 
Telephone: +61 02 33 8333 
Fax: +61 02 44 2117 
New South Wales Department of Mineral Resources 
P.O. Box 536 
St. Leonards, NSW 2065 
Australia 
Telephone: +61 2 901 8888 
Fax: +61 2 901 8777 
Northern Territory Chamber of Mines and Petroleum 
Inc. 


Industrial Research 


G.P.O. Box 510 

Darwin, NT 0801 

Australia 

Telephone: +61 89 81 4486 

Fax: +61 89 41 1625 
Northern Territory Department of Mines and Energy 

P.O. Box 2901 

Darwin, NT 0801 

Australia 

Telephone: +61 89 89 5460 

Fax: +61 89 89 5530 
Queensland Coal Board 

G.P.O. Box 384 

Brisbane, QLD 4001 

Australia 

Telephone: +61 7 237 1521 

Fax: +61 7 221 6759 
Queensland Department of Minerals and Energy 

61 Mary Street 

Brisbane, QLD 4000 

Australia 

Telephone: +61 7 237 1435 

Fax: +61 7 229 7770 
Queensland Mining Council 

60 Edward Street 

Brisbane, QLD 4000 

Australia 

Telephone: +61 7 221 8722 

Fax: +61 7 229 4564 
South Australian Chamber of Mines and Energy 

P.O. Box 493 

Glenside, SA 5065 

Australia 

Telephone: +61 8 379 9711 

Fax: +61 8 379 1142 
South Australian Department of Mines and Energy 

P.O. Box 151 

Eastwood, SA 5063 

Australia 

Telephone: +61 8 274 7500 

Fax: +61 8 272 7597 
Uranium Information Center 

G.P.O. Box 1649N 

Melbourne, VIC 3001 

Australia 

Telephone: +61 3 867 1544 

Fax: +61 3 967 5816 
Victorian Chamber of Mines Inc. 

53 Queen Street 

Melbourne, VIC 3000 

Australia 

Telephone: +61 3 629 1851 

Fax: +61 3 629 8603 
Victorian Department of Energy and Minerals 


53 


176 Wellington Parade 
East Melbourne, VIC 3002 
Australia 
Telephone: +61 3 651 7799 
Fax: +61 3 651 7937 
Western Australian Department of Minerals and Energy 
100 Plain Street 
East Perth, WA 6004 
Australia 
Telephone: +61 9 222 3333 
Fax: +61 9 222 3430 
Western Australian Department of Resources Development 
170 St. Georges Terrace 
Perth, WA 6000 


Australia 


Telephone: +61 9 327 5555 
Fax: +61 9 327 5500 


quarterly. 

Australian Bureau of Statistics, Belconnen: 
Production, Australia, fiscal year. 
Australian Bureau of Statistics, Belconnen: Production 
Statistics, Preliminary, monthly. 


TABLE 1 
AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
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3,000 


Australian Bureau of Agricultural 


r/ 
r/ 


r/ 


e/ 


and Resource 
Economics, Canberra: Quarterly Mineral Statistics, 


323 
10,000 


285 
24,000 


247,000 


284,000 
8,350 


121,000 
74,800 

6,770 
75,000 
75,000 


0,000 
840 


1790 3/ 


r/ 
r/ 


r, 


Mineral 


315 
10,000 


312 
24,000 


256,000 


303,000 
8,500 


128,000 
80,900 


TABLE 1--Continued 
AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi JOU DC JC 6.16 Oley, 
META ontinuec 
Lead: 
Mine output, Pb content thousand tons 570 579 577 r/ 519 r/ $37 3/ 
Metal: 
Primary: 
ullion, for export О. 172 172 231 224 197 3/ 
Refined do. 212 220 215 221 212 3/ 
Total do. 384 392 446 445 409 3/ 
Secondary excluding remelt do. 17 19 17 22 1/ 17 
y ^ 
1,920 1,480 1,210 r/ 2,090 r/ 1,990 3/ 
909 701 568 r/ 1,040 r/ 950 
67 69 58 65 79 3/ 
43 r/ 50 51 50 46 3/ 
à | 
Palladium, bd content kilograms 400 400 400 400 400 
Platinum, Pt content do. 100 100 100 100 100 
Total do. 
Rare-earth metals, monazite concentrate: е/ 
Gross weight 11,000 7,000 6,000 r/ 16,000 r/ 6,000 
Monazite content 6,050 3,850 3,300 r/ 8,800 r/ 3,300 
Silver: 
Mine output, Ag content 1,170 1,180 1,220 r/ 1,090 r/ 1,050 3/ 
Metal, refined 419 400 e/ 400 e/ 345 3/ 362 3/ 
Tin: 
Mine output, Sn content 5/ 7,380 5,700 6,610 r/ 8,060 r/ 7,100 3/ 
Metal, refined: 
Prima 312 268 240 r/ 222 315 3/ 
conus e/ 200 300 360 r/ 250 260 
itanium concentrates, ss weight: 
I[menite thousand tons 1,600 1,360 1,790 r/ 1,800 r/ 1,780 3/ 
Leucoxene 19,000 18,000 20,000 r/ 21,000 r/ 35,000 3/ 
Rutile 245,000 201,000 83,000 r/ 186,000 r/ 233,000 3/ 
Tungsten, mine output, W content 1,090 237 159 r/ 23 11 3/ 
ranium, mine output, U content 3,530 3,780 2,340 r/ 2,260 2,600 3/ 
Zinc: 
Mine output, Zn content thousand tons 940 1,020 1,030 r/ 1,010 r/ 995 3/ 
etal, smeiter: 
Prima do. 304 322 333 r/ 316 r/ 323 3/ 
a 4,500 4,500 4,500 4,500 4,500 
Zirconium concentrates, Bross wou thousand tons 497 292 355 r/ 414 r/ 502 3/ 
Abrasives, natural: e/ 
Beach pebble 1,500 2,000 2,000 2,000 2,000 
Garnet 20,000 25,000 25,000 25,000 25,000 
Barite e/ 11,000 11,000 11,000 11,000 11,000 
Cement, hydraulic thousand tons 7,070 6,110 5,410 5,500 6,000 
ays: 
entonite an tonitic cla 35,000 35,000 35,000 35,000 35,000 
Brick clay and shale thousand tons 8,000 8,000 8,000 8,000 8,000 
Cement cla and shale do. 500 500 500 500 500 
Damourite cla 100 100 100 100 100 
Fire clay 6/ 25,000 25,000 25,000 25,000 25,000 
uller's eart : 20,000 15,000 15,000 15,000 15,000 
Kaolin and ball clay 6 200,000 190,000 180,000 180,000 2,000 
Other 6/ thousand tons 1,000 1,000 1,000 1,000 1,000 
Diamond: 
Gem thousand carats 17,300 18,000 18,100 r/ 18,800 19,700 3/ 
Industrial do. 17,300 18,000 22,100 r/ 23,000 24,000 3/ 
O O. 9 9 r. , 9 
Diatomite e/ 10,000 11,000 11,000 11,000 11,000 
Feldspar including nepheline syenite e/ 16,000 16,000 15,000 15,000 16,000 
mstones, other than dtamond: 
Opal value, thousands $86,700 3/ $85,000 $85,000 $90,000 $100,000 
Sapphire do. $40,600 3/ $40,000 $40,000 $40,000 $50,000 
er О. $800 $900 $900 $1,000 $1,500 
aypsum е/ thousand tons 1,800 2,000 2,000 2,000 2,000 
Kvanite e/ 750 800 800 800 800 
Lime e/ 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000 
Magnesite e/ 60,000 100,000 262,000 261,000 286,000 3/ 
Nitrogen, N content of ammonia 385,000 414,000 392,000 r/ 398,000 400,000 
Jerlite, crude e/ 5,000 $,000 $,000 5,000 5,000 


see footnotes at end of table. 


TABLE 1--Continued 
AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


оттоо: 


INDUSTRIAL MINERA. ontinuec 


or cement ou tons 


For other uses do. 
ilica in the form Of quartz, quartzite, glass sanc do. 
Other: 5 
rus and broken stone О. 
Dimension stone do. 
Unspecified do. 
ultur, uct: 
etallu О. 
Petroleum do. 
Total do. 


Talc, chlorite, pyrophyllite steatite e/ 


Coal: 


Bituminous and subbituminous thousand tons 
ignite О. 
О О. 


СоКе, metallurgical e/ do. 
Fuel a 3 do. 


‚ natural, marke million cubic meters 
atural gas liquids thousan -gallon barreis 
Peat 9/ 5 
Petroleum: 
rude thousan -gallon barrels 
Refine roducts: 
asoline: 


Aviation d 

Motor do. 
et ше 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil d 
Lubricants d 


Liquefied petroleum gas do. 
Bitumen do. 


015101515155 


оо 


пѕресі о. 

efine el and losses О. 

Тота] до. 
stimated. r/ Kevised. 


в 90 


14,000 4,000 2,000 2,000 2,100 
7,230 7,790 7,690 r/ 7,740 г/ 7,690 3/ 
100 100 100 100 100 
40,000 40,700 3/ 42,500 3/7 40,000 53,000 
30,000 30,000 30,000 30,000 30,000 
15,000 15,000 15,000 15,000 15,000 
1,000 1,000 10,000 10,000 10,000 
6,000 6,000 6,000 6,000 6,000 
6,000 6,000 6,000 6,000 6,000 
2,000 2,000 2,000 2,000 2,000 
65,000 65,000 65,000 65,000 65,000 
100 100 100 100 100 
30,000 30,000 30,000 30,000 30,000 
223 r/ 223 295 r/ 299 r/ 275 3/ 
70 75 т/ 75 85 115 3/ 
Г Г, f. г, 
205,000 216,000 215,000 215,000 215,000 
199,000 206,000 224,000 226,000 r/ 228,000 3/ 
47,700 32,100 50,200 48,500 r/ 48,600 3/ 
э 9 э 9 r > 
4,530 3/ 4,000 4,000 4,500 4,500 
750 750 750 750 750 
20,700 21,700 23,500 24,400 25,000 
23,000 22,300 23,400 23,000 23,000 
11,000 11,000 11,000 11,000 11,000 
211,000 199,000 195,000 186,000 r/ 188,000 3/ 
1,350 959 1,080 1,010 1,000 
103,000 107,000 108,000 112,000 112,000 
21,800 23,300 24,700 27,100 27,100 
846 315 688 289 300 
67,500 68,900 65,900 70,500 70,500 
15,700 17,400 15,800 14,800 14,800 
4,210 4,230 4,380 4,260 4,300 
4,850 5,650 5,860 6,320 6,300 
3,550 3,290 3,560 4,300 4,300 
5,560 6,760 5,790 6,120 6,100 
2,310 5,760 6,890 3,520 3,500 


, 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Includes data available through Aug. 4, 1995. 
3/ Reported figure. 


4/ Data are for years ending Nov. 30 of that stated for plants owned by the Broken Hill Pty. Co. Ltd. 


5/ Excludes tin content of copper-tin and tin-tungsten concentrates. 
6/ Excludes production from Western Australia. 


7/ In addition, about 7,000 mt of sillimanite clay, also known as kaolinized sillimanite, is produced, containing 4096 to 4896 aluminum oxide. 


8/ Data are for fiscal years ending June 30 of that stated. 
9/ Excludes data from some States. 


| TABLE 2 
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners main facilities 2/ ity e/ 
lumina Queensland Alumina Ltd., operator. [Comalco Ltd., 30.396; Gladstone Refinery, QLD 3,000 
Kaiser Aluminum and Chemical Corp. (Australia) Ltd., 
28.3%; Alcan Australia Ltd., 21.4%; and Pechiney Australia 
. Ltd., 20% 
Do. Nabalco Pty. Ltd., operator. (Swiss Aluminium Australia Ltd., Gove Refinery, NT 1,600 
70%; and Gove Aluminium Ltd., 30%) 
Do. Alcoa of Australia Ltd., 100% Kwinana Refinery, WA 1,700 
Do. do. Pinjarra Refinery, WA 2,950 
Do. do. Wagerup Refinery, WA 1,700 
Do. Worsley Alumina Pty. Ltd., operator. [Reynolds Australia Worsley Refinery, WA 1,600 
Alumina Ltd., 5696; The Shell Co. of Australia Ltd., 37.5%; 
Kobe Alumina Associates (Australia) Pty. Ltd., 1096; and 
Nissho Iwai Alumina, 2.596] | 
luminum Comalco Aluminium (Bell Bay) Ltd., 10096 Bell Bay Smelter, TAS 120 
Do. Boyne Island Smelters Ltd., operator. (Comalco Ltd., 59.2596; Boyne Island Smelter, QLD 230 
Marubeni Corp., Sumitomo Corp., and Light Metal 
Industries, 17% collectively, Mitsubishi Corp. and Mitsubishi 
Materials Corp., 14.25% jointly, and Yoshida Kogyo KK, 9.5%) 
Do. Alcan Australia Ltd., 100% Kurri Kurri Smelter, NSW 150 
Do. Alcoa of Australia Ltd., 100% Point H Smelter, VIC 182 
Alcoa of Australia Ltd., 45% and manager, ALUVIC (State of Portland Island Smelter, VIC 327 
VIC agency), 25%; First National Resources Trust, 10%; 
China International Trust Investment Co., 10%; and Marubeni, 
10% 
Do. Tomago Aluminium Co. Pty. Ltd., operator. (Gove Aluminium Tomago Smelter, NSW 380 
Finance Ltd., 35%; Pechiney Australia Pty. Ltd., 35%; | 
Australian Mutual Provident Society, 1590; VAW Australia 
. Ltd., 1296; and Hunter Douglas Ltd., 396) 
Xtimony Hillgrove Gold Ltd., 10096 Garibaldi-Eleanora (Hillgrove) Mine, NSW 3 
uxite Nabalco Pty. Ltd., operator. (Swiss Aluminium Australia Ltd., Gove Mine, NT 7,000 
7096; and Gove Aluminium Ltd., 3096) 
Do. Alcoa of Australia Ltd., 10096 Huntly, Jarrahdale, and Williowdale Mines, 22,000 
WA 
Do. Worsley Alumina Pty. Ltd., operator. [Reynolds Australia Mount Saddleback (Worsley) Mine, WA 5,000 
Alumina Ltd., 56%; The Shell Co. of Australia Ltd., 37.596; 
Kobe Alumina Associates (Australia) Pty. Ltd., 1096; and 
Nissho Iwai Alumina, 2.596] 
Do. Comalco Aluminium Ltd., 10096 Weipa operations, QLD 11,000 
ment Blue Circle Southern Cement Ltd., 10096 Berrima Plant, NSW 1,200 
Do. Adelaide Brighton Cement Ltd., 100% Birkenhead Plant, SA 1,000 
Do. Queensland Cement Ltd., 10096 Darra Plant, QLD 700 
Do. Adelaide Brighton Cement Ltd., 10096 Geelong Plant, VIC 800 
Do. Goliath Cement Holdings Ltd., 100% Railton Plant, TAS 1,000 
Do. Cockburn Cement Ltd., 10096 South Coogee Plant, WA 1,000 
al, black Powercoal Pty. Ltd., 10096 Angus Place underground mine, NSW 1,500 
Do. BHP Steel Collieries Division, 10096 Appin underground mine, NSW 2,400 
Do. Powercoal Pty. Ltd., 10096 Awaba State underground mine, NSW 1,000 
Do. Coalex Pty. Ltd., 9596 and manager; and Sumitomo Coal Baal Bone underground mine, NSW 3,000 
Mining Co. Ltd., 5% 
Do. Central Queensland Coal Associates, 10096. (BHP Australia Blackwater open cut, QLD 5,000 
Coal Ltd., 44.72% and operator, ОСТ Resources, 27.78%; 
Mitsubishi Development Pty. Ltd., 13.3396; AMP society, 
8.61%; and Pancontinental Mining Ltd., 5.56% 
Do. Pacific Coal Pty. Ltd., 57.1996, operator, ARCO Coal Australia Blair Athol open cut, QLD 8,500 
Inc., 31.4296; Electric Power Development Co., 7.9796; and 
Joint Coal Development Co. Ltd., 3.4296 
20. Clutha Coal Pty. Ltd., 100% Brimstone No. 1 underground mine, NSW 2,400 
Do. Camberwell Coal Pty. Ltd., operator. (Navidale Pty. Ltd., Camberwell open cut, NSW 2,400 
50%; Toyota Tsusho Corp., 40%; and Dia Coal Ltd., 10%) 
20. Coalex Pty. Ltd., 8096 and manager; Kyodo Oil Aust Pty. Ltd. Clarence underground mine, NSW 1,900 
(Japan), 1096; and Yukong Ltd. (Republic of Korea), 10% mine, NSW 
20. Powercoal Pty. Ltd., 10096 Cooranbong underground mine, NSW 1,200 


: BHP Steel Collieries Division, 10096 Cordeaux un und mine, NSW 2,800 
footnotes at end of table. 
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Coal, black—Continued 
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See footnotes at end of table. 


TABLE 2--Continued 


AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 
Curragh Queensland Mining Ltd., operator. [ARCO Coal 
Australia Inc., 6096; R.W. Miller Ltd., 30%; and Mitsui Coal 
Development (Australia) Ltd., 1096] 


Capricorn Coal Management Pty. Ltd., manager. (The Shell.Co. 


of Australia Ltd., 46.75%; Minproc Energy Pty. Ltd., 26.06%; 
British Coal Corp., 14.81%; and Ruhrkohle Australia Pty. 
Ltd., 12.38% 

Central Queensland Coal Associates, 100%. (BHP Australia 
Coal Ltd., 44.72% and operator, QCT Resources, 27.78%; 
Mitsubishi Development Pty. Ltd., 13.3396; AMP society, 
8.61%; and Pancontinental Mining Ltd., 5.56% 

Arco Coal Australia Inc., 80% and manager, Mitsui and Co. 
Ltd., 15%; and MLC Coal Investments Pty. Ltd., 5% 

Oakbridge Ltd., 100% 

Coal and Allied Industries Ltd., 100% 


Electricity Trust of SA, 100% 

Coal and Allied Industries Ltd., 80% and manager; and Pohang 
Iron and Steel Co. Ltd., 20% 

Powercoal Pty. Ltd., 100% 
do 


MIM Holdings Ltd., 7596; and Agip Coal Australia Pty. Ltd., 25% 


Powercoal Pty. Ltd., 100% 

Central Queensland Coal Associates, 100%. (BHP Australia 
Coal Ltd., 44.72% and operator, QCT Resources, 27.78%; 
Mitsubishi Development Pty. Ltd., 13.3396; AMP society, 
8.61%; and Pancontinental Mining Ltd., 5.56% 
do. 

Oakbridge Ltd., 100% 

Central Queensland Coal Associates, 100%. (BHP Australia 
Coal Ltd., 44.72% and operator, QCT Resources, 27.78%; 
Mitsubishi Development Pty. Ltd., 13.3396; AMP society, 
8.61%; and Pancontinental Mining Ltd., 5.56% 

Shell Australia Ltd., 100% 

Kembla Coal and Coke Pty. Ltd., 100% 

FAI Mining Ltd., 70% and manager, Marubeni Coal Pty. Ltd., 
14%; Taiheiyo Australia Pty. Ltd., 10%; Chelsea Coal Pty. 
Ltd., 3%; and Kokan Kogyo (Australia) Pty. Ltd., 3% 

BHP Steel Collieries Division, 100% 

Ulan Coal Mines Ltd., manager. (Mitsubishi Development Pty. 
Ltd., 49%; Exxon Coal Authorities Australia Ltd., 36%; and 
the State Superannuation Board of NSW, 15%) 

Wambo Mining Corp. Pty. Ltd., 100% 


Kembla Coal and Coke Pty. Ltd., 100% 

FAI Mining Ltd., 70% and manager, Marubeni Coal Pty. Ltd., 
14%; Taiheiyo Australia Pty. Ltd., 10%; Chelsea Coal Pty. 
Ltd., 3%; and Kokan Kogyo (Australia) Pty. Ltd., 3% 

Powercoal Pty. Ltd., 100% 

Generation Victoria (formerly State Electricity Commission of 
VIC), 100% 

Denehurst Ltd., 50% and manager, and Macquarie Resources 
Ltd., 50% 

Poseidon Gold Ltd., manager, 40%; Billiton Australia Gold 
Pty. Ltd., 30%; Newcrest Mining Ltd., 20%; and Kobe 
Alumina Associates (Australia) Pty. Ltd., 10% 

GSM Metals Pty. Ltd., operator. (Golden Shamrock Mines 
Ltd., 70%; and private interests, 30%) 

Poseidon Gold Ltd., 100% 

Nord Pacific Ltd., operator. [Straits Engineers Pte. Ltd. 
(Singapore), 60%; and Nord Pacific Ltd., 40%] 

Murchison Zinc Co. Pty. Ltd., operator. (Normandy Poseidon 
Ltd., 4596; Esso Australia Resources Ltd., 3596; and Aztec 
Mining Co. Ltd., 2096) 


Location of 
main facilities 2/ 
Curragh open cut, QLD 


German Creek open cut and underground 
mine, QLD 


Goonyella-Riverside open cuts, QLD 


Gordonstone underground mine, QLD 


Gretley underground mine, NSW 

Hunter Valley No. 1 and No. 2 open cuts, 
NSW 

Leigh Creek open cut mine, SA 

Mount Thorley open cut, NSW 


Munmorah State underground mine, NSW 


Myuna underground mine, NSW 
Newlands open cut, QLD 

Newstan State underground mine, NSW 
Norwich Park open cut, QLD 


Peak Downs open cut, QLD 
Pelton-Ellalong underground mine, NSW 
Saraji open cut, QLD 


South Bulli underground mine, NSW 
Tahmoor underground mine, NSW 
Teralba underground mine, NSW 


Tower underground mine, NSW 
Ulan No. 2 underground and Ulan open 
cut mines, NSW 


Wambo underground and open cut 
mines, NSW 

West Cliff underground mine, NSW 

West Wallsend underground mine, NSW 


Wyee State underground mine, NSW 
Latrobe Valley open cut mines (Loy 

Yang, Morwell, and Yallourn), VIC 
Benambra Mine, VIC 


Boddington Mine, WA 


Cobar (CSA) Mine, NSW 


Gecko Mine, NT 
Girilambone Mine, NSW 


Golden Grove Project (includes Gossan 
Hill and Scuddles Mines), WA 


9,250 


4,200 


1,300 
7,500 


3,000 
6,500 


1,200 
1,500 
4,000 
2,500 
4,500 


5,500 
2,000 
4,700 


3,000 
4,100 
1,700 


1,600 
5,500 


4,000 
3,000 


2,400 


1,800 


48,000 


TABLE 2--Continued 
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners main facilities 2/ ity e/ 
Copper--Continued Gunpowder Copper Ltd., operator. (Adelaide Brighton Cement Gunpowder Mine, QLD 9 
Holdings Ltd., 100% 

Do. Aberfoyle Ltd., 100% Hellyer Mine, TAS 4 

Do. Mount Isa Mines Ltd., operator. (MIM Holdings Ltd., 100%) Hilton Mine at Mount Isa, QLD 180 

Do. Horseshoe Gold Mine Project, manager. (Sabminco NL, 57%; Horseshoe Mine, WA 15 
and Asian Pacific Resources Pty. Ltd., 43%) 

Do. Mount Isa Mines Ltd., operator. (MIM Holdings Ltd., 100%) Mount Isa Smelter, QLD 175 

Do. Gold Mines of Australia Ltd., 100% Mount Lyell Mine, TAS 25 

Do. Western Mining Corp. Holdings Ltd., 100% Nifty Mine, WA 16 

Do. North Broken Hill Peko Ltd., operator, 8096; Sumitomo Metal Northparkes Mine, NSW 65,000 


Mining Со. Ltd., 13.396; and Sumitomo Corp., 6.7% 


Do. Olympic Dam Operations Ltd., manager. (Western Mining Olympic Dam Mine, SA 66 
Corp. Holdings Ltd., 100%) 
Do. do. Olympic Dam Refinery, SA 50 
Do. do. Olympic Dam Smelter, SA 70 
Do. Peak Gold Mines Pty. Ltd., operator. (CRA Ltd., 100%) Peak Mine, NSW 3 
Do. Southern Copper Ltd., manager. (CRA Ltd., 6096; Furukawa Port Kembla Refinery, NSW 80 
Co. Ltd., 3096; and Nissho-Iwai Corp., 10%) 
Do. do. Port Kembla Smelter, NSW 80 
Do. Red Dome Pty. Ltd., operator. (Niugini Mining Ltd., 100%) Red Dome Mine, QLD 6 
Do. Pasminco Ltd., 10096 Rosebery Mine, TAS 4 
. Do. Australian Resources and Mining Co. NL, 10096 Selwyn (Starra) Mine, QLD 16 
Do. Newcrest Mining Ltd., 100% Telfer Mine, WA 2 
Do. Pancontinental Mining Ltd., manager, 10096 Thalanga Mine, QLD 9 
Do. Copper Refineries Pty. Ltd., operator. (MIM Holdings Ltd., 10096 Townsville Refinery, QLD 175 
Do. Denehurst Ltd., 10096 Woodlawn Mine, NSW 8 
Diamond thousand carats Argyle Diamond Mines Pty. Ltd., manager. (CRA Lid., Argyle Mine (AK-1 lamproite pipe and 40,000 
59.7%, and Ashton Mining Ltd., 40.3%) alluvial deposits), WA 
Do. do. Poseidon Bow River Diamond Mine Ltd., 100%. Bow River Mine, WA 1,000 
Gas, condensate Woodside Petroleum Pty. Ltd., manager, BP Developments North West Shelf Project, 140 km offshore 60 
thousand 42-gallon barrels per day Australia Ltd.; Chevron Asiatic Oil Co.; Shell Development from Dampier, WA 


(Australia) Pty. Ltd.; BHP Petroleum (North West Shelf) Pty. 
Ltd.; and Japan Australia Oil (MiMi) Pty. Ltd., 16.67% each 


See footnotes at end of table. 


Gas, natural do. North West Shelf Project, 140 km offshore 20 
million cubic meters per day from Dampier, WA 
Gold kilograms Poseidon Gold Ltd., 10096 Big Bell Mine, WA 5,500 
Do. do. Poseidon Gold Ltd., manager, 4096; Billiton Australia Gold Boddington Mine, WA 11,000 
Pty. Ltd., 3096; Newcrest Mining Ltd., 2096; and Kobe 
Alumina Associates (Australia) Pty. Ltd., 1096 
Do. do. Poseidon Gold Ltd., operator, 6296; and Forrestania Gold Bounty Mine, WA 2,500 
NL, 3896 
Do. do Great Central Mines NL, 10096 Bronzewing Mine, WA 6,200 
Do. do. Dominion Mining Ltd., 10096 Cosmo Howley Mine, NT 1,700 
Do. do. Perilya Mines NL, 10096 Fortnum Mine, WA 1,500 
Do. do. Poseidon Gold Ltd., 10096 Golden Crown Mine, WA 1,150 
Do. do. North Flinders Mines Ltd., 100% The Granites Mine, NT 4,750 
Do. do. Golden Valley Joint Venture, manager. (Placer Pacific Ltd., Granny Smith Mine, WA 4,800 
60%; and Delta Gold NL, 40%) 
Do. do. Alcoa of Australia Ltd., 100% Hedges Mine, WA 4,900 
Do. do. Hampton Areas Australia Ltd., operator. (Gold Mines of Jubilee Mine, WA 2,300 
Kalgoorlie Ltd., 100%) 
Do. do. Australian Gold Refineries, 100% (State of WA agency) Kalgoorlie Refinery, WA 46,000 
Do. do. Kalgoorlie Consolidated Gold Mines Pty. Ltd., manager. Kalgoorlie Super Pit (Fimiston), WA 23,000 
(Gold Mines of Kalgoorlie Ltd., 50%; and Homestake Gold 
of Australia Ltd., 50%) 
Do. do. Western Mining Corp. Holdings Ltd., 100% Kambalda-St. Ives Mines, WA 7,500 
Do. do. Delta Gold NL, manager, 5096; and Peko Gold Ltd., 5096 Kanowna Belle Mine, WA 5,600 
Do. do. Kidston Gold Mines Ltd., 10096 Kidston Mine, QLD 6,000 
Do. do. Sons of Gwalia Ltd., 10096 Leonora Mine, WA 2,800 
Do. do. Dominion Mining Ltd., 10096 Meekatharra area mines, WA 2,300 
Do. do. Kalgoorlie Consolidated Gold Mines Pty. Ltd., manager. Mount Charlotte Mine, WA 4,300 
(Gold Mines of Kalgoorlie Ltd., 5096; and Homestake Gold 
of Australia Ltd., 5096) 
Do. do. Reynolds Australia Gold Operations Ltd., 10096 Mount Gibson Mine, WA 3,450 
Do. do. Mount on Gold Mines Ltd., 10096 Mount on Mine, QLD 7,000 


TABLE 2--Continued 
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners main facilities 2/ | ity e/ 

Gold--Continued kilograms Hill 50 Gold Mine NL, operator. (Western Mining Corp. Mount Magnet-Hill 50 Mines, WA 6,600 
Holdings Ltd., 10096) 

Do. do. Mining Corp. of Australia Ltd., 10096 Mount Pleasant Mine, WA 1,750 

Do. do. NL, 100% Mount Todd Mine, NT 3,100 

Do. do. Newcrest Mining Ltd., manager, 8096; and Titan Resources New Celebration Mine, WA 4,750 

NL, 2096 
Do. do. North Broken Hill Peko Ltd., operator, 80%; Sumitomo Metal Northparkes Mine, NSW 2,200 


Mining Co. Ltd., 13.396; and Sumitomo Corp., 6.7% 


Iron Associates, 1096; and Cape Lambert Iron Associates, 596 


Do. 
See footnotes at end of table. 


Operations Ltd., 3596; Robe River Mining Co. Pty. Ltd., 3096; 


Mitsui Iron Ore Development Pty. Ltd., 2096; Pannawonica 


Hamersley Iron Pty. Ltd., 10096 
Savage River Mines, operator. (Pickands Mather and Co. 
International, 10096) 


BHP Iron Ore Ltd., 85%; CI Minerals Australia Pty. Ltd., 8%; 


and Mitsui Iron Ore Corp. Pty. Ltd., 7% 
Pasminco Ltd., 100% 
Billiton Australia Ltd., 4296; and private interests, 58% 


Mine, WA 
Paraburdoo Mine, WA 
Savage River Mine, TAS 
Yandi Mine, WA 


Broken Hill (South) Mine, NSW 
Cadjebut Mine, WA 


Do. do. Olympic Dam Operations Ltd., manager. (Western Mining Olympic Dam Mine, SA 1,500 
Corp. Holdings Ltd., 100%) 
Do. do. Newcrest Mining Ltd., 100% Ora Banda Mine, WA 2,650 
Do. do. MIM Holdings Ltd., 100% Pacific precious metals refinery, NSW 1,900 
Do. do. Pajingo Gold Mine Pty. Ltd., 100% Pajingo Mine, QLD 1,900 
Do. do. Peak Gold Mines Pty. Ltd., т. (СКА Ltd., 100%) Peak Mine, NSW 3,700 
Do. do. Australian Gold Refineries, 10096 (State of WA agency) Perth Refinery (Newbum), WA 95,000 
Do. do. Renison Goldfields Consolidated Ltd., 10096 Pine Creek Mine, NT 3,100 
Do. do. Plutonic Resources Ltd., 10096 Plutonic Mine, WA 5,300 
Do. do. Red Dome Pty. Ltd., or. (Niugini Mining Ltd., 100%) Red Dome Mine, QLD 2,000 
Do. do. Australian Resources Ltd., 10096 Selwyn (Starra) Mine, QLD 3,600 
Do. do. Stawell Gold Mines Joint Venture, manager. (MPI Gold Pty. Stawell Mine, VIC 1,100 
Ltd., 5096; and Pittston Mineral Ventures of Australia, 5096) 
Do. do. Zapopan NL, 10096 Tanami Mine, NT 1,900 
Do. do. do. Telfer Mine, WA 12,000 
Do. do. Gold Mines of Australia Ltd., 10096 Temora Mine, NSW 2,250 
Do. do. Carpentaria Gold Pty. Ltd., 10096 Tick Hill Mine, QLD 5,500 
Do. do. Westgold Resources NL, 10096 Tuckabianna Mine, WA 1,700 
Do. do. Wiluna Mines Ltd., 10096 (formerly Asarco Australia Ltd.) Wiluna Mine, WA 4,230 
Do. do. Ross Mining NL, 10096 Wirralie Mine, QLD 3,200 
Do. do. Gold Mines of Australia Ltd., 10096 Youanmi Mine, WA 2,350 
Ilmeni Cable Sands (WA) Pty. Ltd., operator. [Nissho Iwai Corp. Busselton East and Waroona Mines. WA 100 
(Japan), 10096 
Do. RGC Mineral Sands Ltd., manager. (Renison Goldfields Capel Mine, WA 180 
Consolidated Ltd., 10096) 
Do. Minproc Chemical Co. Pty. Ltd., 5096 and manager; and Cooljarloo Mine, WA 480 
Kerr-McGee Chemical Corp. Western Australia Pty. Ltd., 
5096 (Tiwest Joint Venture) 
Do. do. Eneabba West Mine, WA 600 
Do. Mineral Deposits Ltd., operator. (BHP Minerals Ltd., 10096) Hawks Nest (Stockton, Viney Creek, and 10 
Viney Creek North) Mines, NSW 
Do. Consolidated Rutile Ltd., 10096 North Stradbroke Island (Bayside and 850 
Gordon) Mines, QLD 
Do. Westralian Sands Ltd., 10096 Yoganup North Mine, WA 300 
Iron ore Hamersley Iron Pty. Ltd., 10096 Brockman No. 2 Mine, WA 4,500 
Do. Channar Management Services, manager. [Hamersley Iron Channar Mine, WA 5,500 
Pty. Ltd., 6096; and CMIEC (Channar) Pty. Ltd., 40%, a 
People's Republic of China Government Agency] 
Do. Hamersley lron Pty. Ltd., 10096 Mount Tom Price Mine, WA 28,000 
Do BHP Iron Ore Ltd., 55% and manager; Pilbara Iron Pty. Ltd., Mount Whaleback Mine, WA 35,000 
30%; Mitsui-Itochu Pty. Ltd., 10%; and CI Minerals Australia 
Pty. Ltd., 5% 
Do. BHP Iron Ore Ltd., 5596 and manager; BHP Australia Coal Pty. Nimingarra-Shay Gap-Sunrise Hill and 6,500 
Ltd., 3096; CI Minerals Australia Pty. Ltd., 8%; and Yarrie Mines (Mount Goldsworthy 
Mitsui Iron Ore Corp. Pty. Ltd., 796 extension project, WA) 
Do. Robe River Iron Associates, manager. (Peko Wallsend Pannawonica-Deepdale (Robe River) 27,000 


15,000 
1,500 


6,500 


150 
22 


TABLE 2--Continued 
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Major operating companies | Location of Annual 
Commodi and major equity owners main facilities 2/ ity e/ 
Lead--Continued GSM Metals Pty. Ltd., operator. (Golden Shamrock Mines Ltd. Cobar (CSA) Mine, NSW 4 
10096) 

Do. Pasminco Ltd., 10096 Cockle Creek Smelter, NSW 30 
Do. Pasminco Ltd., 6096; and Korea Zinc Co. Ltd., 40% Elura Mine, NSW 15 
Do. Aberfoyle Ltd., 10096 Hellyer Mine, TAS 45 
Do. McArthur River Mining Pty. Ltd., operator. (MIM Holdings McArthur River Mine, NT 45 


Ltd., 70%; and ANT Minerals Pty. Ltd. holding the combined 
Japanese interests of Nippon Mining and Metals Co. Ltd., 15%; 
1596; Mitsubishi Materials Corp., 5%; Mitsui & Co. Ltd., 5%; 
and Marubeni ., 596) 


Do. Mount Isa Mines Ltd., manager. (MIM Holdings Ltd., 100%) Mount Isa Mine, QLD 190 

Do. do. Mount Isa Smelter, QLD 240 

Do. Peak Gold Mines Pty. Ltd., manager. (CRA Ltd., 100%) Peak Mine, NSW 4 

Do. Pasminco Ltd., 100% Port Pirie Refinery-Smelter, SA 220 

Do. do. | Rosebery Mine, TAS 15 

Do. Pancontinental Mining Ltd., manager, 100% Thalanga Mine, QLD 15 

Do. Aztec Mining Co. Ltd., 100% Woodcutters Mine, NT 10 

Do. Denehurst Ltd., 10096 Woodlawn Mine, NSW 14 
Leucoxene RGC Mineral Sands Ltd., manager. (Renison Goldfields Capel Mine, WA 3 

Consolidated Ltd., 10096) 

Do. Minproc Chemical Co. Pty. Ltd., 5096 and manager; and | Cooljarloo Mine, WA 10 
Kerr-McGee Chemical Corp. Western Australia Pty. Ltd., 
5096 (Tiwest Joint Venture) 

Do. Westralian Sands Ltd., 10096 Yoganup North Mine, WA 5 
Manganese Groote Eylandt Mining Co. Pty. Ltd., operator. (BHP Minerals Groote Eylandt Mine, NT 2,300 

Ltd., 100%) 

Do. Portman Mining Ltd., 100% and manager Woodie Woodie Mine, WA 400 
Manganese alloys Tasmanian Electro Metallurgical Co. Pty. Ltd., 100% | Bell Bay Smelter, TAS 260 
Monazite RZM Pty. Ltd., operator. [Nissho Iwai Corp. (Japan), 10096 Tomago Mines, NSW 1 

Do. Westralian Sands Ltd., 10096 Yoganup North Mine, WA 2 
Nickel Outokumpu Australia Pty. Ltd. and Outokumpu Western Forrestania area mines, 375 km southeast 8 

Australia Pty. Ltd., 5096 each and both wholly owned of Perth, WA 
subsidiaries of Outokumpu Oy of Finland 

Do. Western Mining Corp. Holdings Ltd., 10096 Kalgoorlie Smelter, WA 80 

Do. do. Kambalda Nickel Operations (KNO), WA 35 

Do. do. Kwinana Refinery, WA 42 

Do. do. Leinster Nickel Operations (LNO), WA 30 

Do. . do. Mount Keith Mine, WA 28 

Do. Queensland Nickel Joint Venture, manager. [QNI Ltd., 8096; Yabulu Refinery, QLD 30 


and Nickel Resources North Queensland Pty. Ltd. (State of 
QLD agency), 2096] 


Do. Dominion Mining Ltd., 10096 Yakabindie Mine, WA 3/ 24 
Opal Many small producers Andamooka and Coober Pedy areas, SA; NA 
Lightning Ridge area, NSW 
Petroleum Petroleum Refineries (Australia) Pty. Ltd., manager. (Mobile Altona Refinery, VIC 103 
thousand 42-gallon barrels per day Oil Australia Ltd., 10096) 
Do. do. BP Refinery (Bulwer Island) Pty. Ltd., 10096 Bulwer Island Refinery, QLD 52 
Do. do. Shell Refining (Australia) Pty. Ltd., 10096 Clyde Refinery, NSW 75 
Do. do. do. Geelong Refinery, VIC 110 
Do. do. Caltex Refining Co. Pty. Ltd., 10096 Kurnell Refinery, NSW 107 
Do. do. BP Refinery (Kwinana) Pty. Ltd., 10096 Kwinana Refinery, WA 117 
Do. do. Ampol Refineries Ltd., 10096 Lytton Refinery, QLD 74 
Do. do. Petroleum Refineries (Australia) Pty. Ltd., manager. (Mobile Port Stanvac Refinery, SA 67 
Oil Australia Ltd., 10096) 
Rutile RGC Mineral Sands Ltd., manager. (Renison Goldfields Capel Mine, WA 40 
Consolidated Ltd., 10096) 
Do. Minproc Chemical Co. Pty. Ltd., 5096 and manager; and Cooljarloo Mine, WA 35 
Kerr-McGee Chemical Corp. Western Australia Pty. Ltd., 
50% (Tiwest Joint Venture) 
Do. RGC Mineral Sands Ltd., manager. (Renison Goldfields Eneabba West Mine, WA 120 
Consolidated Ltd., 100%) 
Do. Mineral Deposits Ltd., operator. (BHP Minerals Ltd., 100%) Hawks Nest (Stockton, Viney Creek, and 35 
Viney Creek North) Mines, NSW 
Do. Consolidated Rutile Ltd., 100% North Stradbroke Island (Bayside and 80 
Gordon) Mines, QLD 


See footnotes at end of table. 


TABLE 2--Continued 
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


e/ Estimated. NA Not available. 


1/ Data are rounded by the U.S. Bureau of Mines to three significant digits. 


2/ NSW New South Wales; NT Northern Territory; QLD Queensland; SA South Australia; TAS Tasmania; VIC Victoria; WA Western Australia. 
3/ Scheduled to commence development in 1995. 


Major operating companies Location of Annual 
Commodity and major equity owners main facilities 2/ capacity e/ 
Rutile-Continued RZM Pty. Ltd., operator. [Nissho Iwai Corp. (Japan), 10096] Tomago Mines, NSW 35 
Do. Westralian Sands Ltd., 10096 Yoganup North Mine, WA 115 
Salt Dampier Salt (Operations) Pty. Ltd., 10096 Dampier and Lake Macleod salt fields, WA 4,500 
Do. Leslie Salt Division, Cargill Australia Ltd., 10096 Leslie Salt operations, WA 2,750 
Spodumene Gwalia Consolidated. Ltd., 10096 Greenbushes Mine, WA 84 
Steel BHP Steel Ltd., 10096 Newcastle steelworks, NSW 1,800 
Do. do. Port Kembla steelworks, NSW 4,000 
Do. do. Sydney (Rooty Hill) minimill, NSW 250 
Do. do. Whyalla steelworks, SA 1,200 
Talc Three Springs Talc Pty. Ltd., 10096 Three Springs Mines, WA 200 
Tin Spectrum Resources Australia Pty. Ltd., 9896 and manager; Anchor (Blue Tier) Mine, TAS 3 
and Nargun Pty. Ltd., 296 
Do. Gwalia Consolidated Ltd., 10096 Greenbushes Mine, WA l 
Do. do. Greenbushes Smelter, WA 1 
Do. Renison Goldfields Consolidated Ltd., 10096 Renison Bell Mine, TAS 6 
Uranium Olympic Dam Operations Ltd., manager. (Western Mining Olympic Dam Mine, SA 1,500 
Corp. Holdings Ltd., 10096) 
Do. Energy Resources of Australia Ltd., 10096 Ranger Mine, NT 4,500 
Zinc Pasminco Ltd., 10096 Beltana Mine, SA 30 
Do. do. Broken Hill (South) Mine, NSW 210 
Do. Billiton Australia Ltd., 4296; and private interests, 5896 Cadjebut Mine, WA. 65 
Do. Pasminco Ltd., 10096 Cockle Creek Refinery-Smelter, NSW 85 
Do. Pasminco Ltd., 6096; and Korea Zinc Co. Ltd., 4096 Elura Mine, NSW 30 
Do. Murchison Zinc Co. Pty. Ltd., manager. (Normandy Poseidon Ltd., Golden Grove Project (includes Gossan Hill 95 
45%; Esso Australia Resources Ltd., 3596; and Aztec Mining Co. and Scuddles Mines), WA 
Ltd., 20%) 
Do. Aberfoyle Ltd., 100% Hellyer Mine, TAS 115 
Do. McArthur River Mining Pty. Ltd., operator. (MIM Holdings McArthur River Mine, NT 160 
Ltd., 70%; and ANT Minerals Pty. Ltd. holding the combined 
Japanese interests of Nippon Mining and Metals Co. Ltd., 15%; 
1596; Mitsubishi Materials Corp., 596; Mitsui & Co. Ltd., 596; 
and Marubeni Corp., 5%) 
Do. Mount Isa Mines Ltd., manager. (MIM Holdings Ltd., 100%) Mount Isa Mine, QLD 250 
Do. Pasminco Ltd., 100% Port Pirie Refinery-Smelter, SA 45 
Do. do. Ridson Refinery, TAS 220 
Do. do. Rosebery Mine, TAS 45 
Do. Pancontinental Mining Ltd., manager, 100% Thalanga Mine, QLD 45 
Do. Aztec Mining Co. Ltd., 100% Woodcutters Mine, NT 45 
Do. Denehurst Ltd., 100% Woodlawn Mine, NSW 55 
Zircon RGC Mineral Sands Ltd., manager. (Renison Goldfields Capel Mine, WA 68 
Consolidated Ltd., 100%) 
Do. Minproc Chemical Co. Pty. Ltd., 50% and manager, and Cooljarloo Mine, WA 67 
Kerr-McGee Chemical Corp. Western Australia Pty. Ltd., 
50% (Tiwest Joint Venture) 
Do. do. Eneabba West Mine, WA 300 
Do. Mineral Deposits Ltd., operator. (BHP Minerals Ltd., 100%) Hawks Nest (Stockton, Viney Creek, and 25 
Viney Creek North) Mines, NSW 
Do. Consolidated Rutile Ltd., 100% North Stradbroke Island (Bayside and 65 
Gordon) Mines, QLD 
Do. RZM Pty. Ltd., operator. [Nissho Iwai Corp. (Japan), 100%] Tomago Mines, NSW 30 
Do. Westralian Sands Ltd., 100% Yoganup North Mine, WA 30 


TABLE 3 
AUSTRALIA: RESERVES OF MAJOR MINERAL COMMODITIES 


(Thousand metric tons unless otherwise specified) 


Commodi Reserves 

Antimony 116.5 
Bauxite million metric tons 2,582.0 
Black coal: 

In situ billion metric tons 69.0 

Recoverable do. 52.0 
Brown coal: 

In situ do. 46.0 

Recoverable do. 41.0 
Cadmium 84.7 
Cobalt 52.0 
Columbium 3.4 
Copper million metric tons 20.2 
Diamond: 

Gem and near gem million carats 147.0 

Industrial do. 189.0 
Gold metric tons 3,003.0 
Iron ore billion metric tons 17.9 
Lead million metric tons 19.4 
Lithium | 160.0 
Magnesite (MgO2) million metric tons 218.7 
Manganese ore do. 107.0 
Mineral sands: 

Ilmenite do. 116.1 

Rutile do. 14.0 

Zircon do. 20.9 
Nickel do. 2.9 
Petroleum, recoverable: 

Condensate billion liters 124.0 

Crude do. 258.0 

Liquefied petroleum gas do. 131.0 

Natural gas billion cubic meters 950.0 
Platinum-group metals (Pd, Pt) metric tons 17.7 
Rare earths (REO plus Y203) 1,000.0 
Silver 33.6 
Tantalum 6.3 
Tin 123.3 
Tungsten 1.1 
Uranium, recoverable 631.0 
Vanadium 19.0 
Zinc million metric tons 37.6 


Source: Mineral Resources Branch, Bureau of Resource Sciences, Canberra, 
Australia. 
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THE MINERAL INDUSTRY OF 


AUSTRIA 


By Jozef Plachy! 


Mining activities, excluding industrial minerals, in 
Austria continued to decline in 1994 due to the high cost 
of production and competition from neighboring 
countries. Despite the decline, the mineral industry 
contributed about 0.7% to the gross domestic product. 


Government Policies and Programs 


Faced with mounting losses, the Austrian Government 
closed all its metalliferous mines except the iron ore 
mine at Erzberg, discontinued the operation of 
unprofitable smelters, and sold off shares in many 
foreign operations. It also reorganized its corporate 
structure to expedite privatization. | 


Production 


In 1994, Austria's 480 mines employed about 14,000 
people and supplied about one-third of the country's 
consumption. The total production of industrial minerals 
increased in 1994, mainly due to the inclusion of new 
sand and gravel mines in the production data. (See table 


1.) 
Тгаде 


While the volume of Austria's imports of mineral 
commodities, excluding energy, was about twice as large 
as its exports, the value was about the same. As a 
relatively energy-poor country, Austria relies heavily on 
imports. The value of exported energy in 1994 was only 
about 10% of imports. Most of the trade was with other 
European countries, primarily Germany. 


Structure of the Mineral Industry 


A small and diminishing portion of the Austrian 
mineral industry is still under government ownership. 
The ownership is exercised through a state holding 
company named  Osterreichische — Industrieholding 
Aktiengesellschaft (OIAG), a subsidiary of the Ministry 
of Industry and Transport. OIAG is divided into Austria 
Metall AG (AMAG) and Osterreichische Bergbauholding 
AG (OBAG). Salinen Austria AG, the only salt 
producer in Austria, is a subsidiary of the Ministry of 
Finance. (See table 2.) 


Commodity Review 
Metals 


Aluminum.—Only secondary aluminum was produced 
in 1994. The 50,000-metric-ton-per-year (mt/a) capacity 
Ranshofen smelter is the larger of two secondary 
smelters. Owned by the Government, it is slated to be 
privatized by 1998. In addition to the smelter and 
casthouse, it included a rolling mill, a press mill, and an 
automobile wheel plant. Both smelters, Ranshofen and 
Lend, bought scrap from private collecting 
organizations. 

At the Lend smelter, indigenous scrap was augmented 
by imported ingots, the quantity of which depended on 
the quality of available scrap and the requested grade of 
the final product. The plant consisted of a smelter, 
using Sodeberg technology, two casthouses equipped 
with a 4-metric ton (mt) crucible furnace, three oil-fired 
furnaces, and a 10-mt closed furnace. The 1994 
capacity was about 15,000 mt/a, producing mainly tanks 
for fuel and compressed air. 


Copper.—The secondary copper smelter at Brixlegg 
relied on domestic copper and copper-alloy scrap, as 
well as intermediate products and scrap imports from 
Germany and Italy. A recent modernization increased 
the capacity of the casthouse to 75,000 mt/a. 


Iron Ore.—Since 1992, the Steirischen Erzberg Mine 
had been only strip mined. The estimated proven and 
probable ore reserves, grading 31% iron and about 2% 
manganese, amounted to about 25 million metric tons 
(Mmt) and 150 Mmt, respectively, according to an 
industry official. Ore was beneficiated locally and 
shipped by rail to the nearby Donawitz and Linz steel 
mills for the production of self-fluxing sinter, averaging 
50% iron and 3% manganese. An iron ore delivery 
contract with Voest-Alpine Stahl Ges.m.b.H., the 
operator of both mills, was renewed in 1993 for 5 years, 
ensuring production until at least 1998. 

A small iron-mica mine, owned Бу  Kafer 
Transportgesellschaft m.b.H. is in Klagenfurt. The 
annual production of about 20,000 mt is used mostly to 
manufacture pigment. 
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Lead and Zinc.—After the only lead-zinc mine in 
Austria closed in 1993, the primary smelter at the nearby 
Arnolstein also was shut down. In 1994, only the 
secondary lead smelter remained operational. Presently, 
the Government-owned Bleiberger Bergwerks-Union AG 
(BBU) is involved in selling land and other assets to 
cover the cost of closing the primary smelter. According 
to an industry official, BBU will either be sold to a 
private investor or liquidated by 1996. 


Steel.—Voest-Alpine Ges.m.b.H., the only steel 
producer in Austria, consisted of two steel plants at 
Donawitz and Linz. The Donawitz steelworks was 
equipped with three blast furnaces with a total capacity 
of 2 million metric tons per year (Mmt/a), three basic 
oxygen converters (1.2 Mmt/a capacity), and two 
continuous casting machines. The Linz steel plant had 
five blast furnaces (total capacity of 2.99 Mmt/a), three 
130-mt basic oxygen converters (3.35 Mmt/a capacity), 
two continuous casting machines, and numerous rolling 
mills. Both steel works were planned to be privatized in 
1995. 


Industrial Minerals 


Graphite.—Most of the 12,300 mt of graphite 
production in 1994 was supplied by the open pit mine at 
Trandorf, owned by Industrie und Bergbaugesellschaft 
Pryssok & Co. The crushed graphite, associated with 
silicates, contained about 5546 carbon. 

The other two mines, Kaisersberg and Trieben, are 
both underground operations. The graphite at both 
mines occurred in a large number of small lenses, 
making mechanization difficult and keeping the output 
per employee-hour very low. Because of its high carbon 
content (70% to 8076), raw graphite was processed into 
valuable pulverized graphite. 


Gypsum.—The 1.1 Mmt production, about 90% 
gypsum and 10% anhydride, was produced by seven 
mines, all in the northern Alps, between the cities of 
Moosegg in the west and Preinsfeld in the east. The 
largest producer in 1994 was Erste Salzburger Gipswerks 
Gesellschaft Christian Moldan KG. Its two adjacent 
mines—an underground mine at Abtenau and the 
Moosegg open pit mine—produced about 300,000 mt. 


Kaolin.—Two mines supplied Austria's entire 
469,000 mt of production in 1994. An open pit mine at 
Aspang-Zobern, owned by Aspanger Baustoffe und 
Mineralien Ges.m.b.H. , produced about three-fourths of 
the total output. A deposit of kaolin-like material, called 
leucosphenite, consisted of several 10-meters (m) to 40- 
m-thick seams. The smaller mine at Kriechbaum- 
Weinzierl, 20 kilometers (km) east of Linz, is owned by 
Osterreichische Kaolin und Montanindustrie AG. That 
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deposit contained kaolin, other clays, and quartz sand. 

Kaolinite slurry from both mining operations was 
transported by pipeline to a processing m at 
Eisthofen, 10 km from Schwertberg. 


Magnesite.—The largest convergence of magnesite 
mines is the Steiemark region in southest Austria. After 
the merger of two magnesite mining giants in 1991, 
Veitsch-Radex AG became the largest producer of 
magnesite in Austria. Three of five mines it owns are 
active: Breitenau, Gulsen, and  Millstatteralpe/ 
Radentheim. With an output of about 400,000 mt, the 
Breitenau Mine is the largest magnesite operation in 
Austria. The roughly tabular deposit was about 200 m 
thick, and 500 m long, dipping at about 25 degrees. A 
total of about 110 people were employed at the mine site 
in 1994, with underground productivity of about 30 mt 
per shift. 

The second largest mine їп 1994 was 
Millstatteralpe/Radentheim in southern Austria. The 
massive ore body, 600 m long and 450 m high, is mined 
by block caving. 


Quartz.—Most of the 416,000 mt produced in 1994 
came from two mines, Zelking/Melk and Saint Georgen, 
both owned by Quartzwerke Gesellschaft m.b.H. 
Production included quartz, sand, and feldspar. In 
addition to two major mines, a number of smaller mines 
were owned and operated by either Quartzwerke 
Gesellschaft m.b.H. or other independent operators. 


Salt.—Austrian salt mines were owned by the 
Government and regulated by the Ministry of Finance. 
Exploration, production, and trade were controlled by 
Osterreichische Salinen Aktiengesellschaft AG. In 1994, 
all salt output was from three underground mines and 
one brine well in central Austria. According to an 
industry source, as a precursor to possible privatization, 
all salt mines were expected to be independently 
operated by 1995. 


Talc.—Naintsch Mineralwerke Ges.m.b.H., the only 
producer of talc in Austria, owned three mines in Styria. 
The capacity of the largest mine, Rabenwald, 35 km 
northeast of Graz, is about 110,000 mt/a. Open pit 
production yielded a ratio of talc to overburden of about 
] to 38. After screening and hand sorting, raw talc is 
transported by ropeway to a 90,000-mt/a-capacity 
processing plant in Oberfeistritz, with the rest being 
processed at Lassing. 

The underground mine at Lassing produces a dolomite- 
talc mixture with a high degree of whiteness. Near 
Liezen, 110 km northwest of Graz, the 30,000-mt/a- 
capacity mine uses an underhand cut-and-fill mining 
method. 


Mineral Fuels 


Coal.—By yearend 1995, only one of three lignite 
companies was expected to remain in production. The 
Trimmelkam underground mine, owned by Salzach- 
Kohlenbergbau Gesellschaft m.b.H., was flooded in 
1992. The company never recovered from the damage 
and was in the process of closing. Because of depletion 
of an easily accessible deposit, the Schmitzberg 
underground mine near Ampflwang, owned by 
Wolfsegg-Traunthaler Kohlenwerks Gesellschaft m.b.H. , 
also was to be closed in 1995. Only the open pit 
Oberdorf Mine in western Styria, west of Graz, 
reportedly will remain operational beyond 1995. The 
Graz-Koflacher Eisenbahn und  Bergbaugesellschaft 
m.b.H. oversees production from two adjacent pits. The 
1.3 Mmt/a production was accomplished with a fleet of 
hydraulic backhoes and loaded directly to a mobile 
conveyor belt for transportation to the preparation plant. 
АП production is used exclusively by a local powerplant. 


Infrastructure 
Austria is a landlocked country and nearly all 


transportation is on railroads and highways. The total 
length of railroad consisted of 5,410 km of standard- 


gauge and 339 km of narrow-gauge tracks. About 98% 
of the railroad was Government-owned and more than 
50% was electrified. The length of roads totaled 95,412 
km, of which 34,612 km consisted of primary highway 
network (autobahn, Federal, and provincial roads), while 
the rest were unpaved communal roads. The only 
navigable river was the Danube, with ports in Linz and 
Vienna. 


Outlook 


Because of Austria's long mining tradition, geological 
conditions are well known. There is minimal likelihood 
of discovery of large new mineral deposits. Future 
mining activities will most probably be concentrated in 
industrial minerals, mainly for domestic use. 


"Text prepared May 1995. 


Major Sources of Information 


Bundesministerium fur Wirtschaftliche Angelegenheiten 
Lansatrasse Haupstrasse 55-57 
A-1031 Wien, Austria 

Osterreichische Montan Handbuch, 1994, Wien, Austria. 
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ТАВГЕ 1 


AUSTRIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons, unless otherwise specified) 


Commodity 
METALS 
Aluminum metal: 
Primary 
Secondary 
Total 


Antimony, mine output, Sb content of concentrate 
Cadmium, metal 


Copper: 
Smelter, secondary 
Refined: 
Primary 
Secondary 
Total 
Germanium, Ge content of concentrate kilograms 
Gold, metal do. 
Iron and steel: 
Iron ore and concentrate: 
Gross weight thousand tons 
Fe content do. 
Metal: 
Pig iron do. 
Ferroalloys, electric-furnace do. 
Crude steel do. 
Semimanufactures do. 
Lead: 
Mine output, Pb content of concentrate 
Metal: 
Smelter: 
Primary 
Secondary 
Total 
Refined: 
Primary 
Secondary 
Total 
Manganese, Mn content of domestic iron ore 
Silver, metal 
Tungsten, mine output, W content of concentrate 
Zinc: 
Mine output, Zn content of concentrate 
Metal, primary, refined 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 
Clays: 
llite do. 
Kaolin: 
Crude do. 
Marketable do. 
Other do. 
Feldspar, crude 
Graphite, crude 
Gypsum and anhydrite, crude thousand tons 
Lime do. 


See footnote at end of table. 


1990 1991 1992 1993 1994 
89,400 80,400 r/ 32,900 r/ ve on 
35,700 33,600 45,400 r/ 43,300 r/ 46,800 
125,000 114,000 r/ 78,300 r/ 43,300 r/ 46,800 

352 == =- == == 

44 19 == == ~ 
41,000 44,800 e/ 49,500 47,300 r/ 51,600 
8,690 8,080 5,710 5,870 3,040 
41,000 44,800 49,000 46,900 r/ 47,400 
49,700 52,800 54,700 52,700 1/ 50,500 
5,000 5,000 e/ - E = 
58 60 158 315 г/ 300 e/ 
2,310 2,130 1,630 1,440 r/ 1,650 
653 481 515 r/ 452 1/ 520 e/ 
3,450 3,440 3,070 3,390 r/ 3,360 
12 12 e/ 12 e/ 12 e/ 12 
4,240 3,900 3,600 2,970 ғ/ 4,400 
3,720 3,500 e/ 3,360 3,450 r/ 3,500 
1,490 1,150 920 1,340 r/ =- 
5,170 5,500 e/ 3,800 e/ 2,000 ~ 
15,900 14,600 e/ 17,800 e/ 18,800 17,200 
21,100 20,100 21,600 20,800 17,200 
8,390 6,350 5,730 г/ 4,780 r/ - 
15,100 16,300 18,200 r/ 17,900 r/ 17,000 
23,500 22,700 23,900 22,600 17,000 
42,700 40,000 e/ 30,800 30,000 r/ 33,000 e/ 
22 29 22 83 r/ 80 e/ 

1,380 1,310 1,490 r/ 104 r/ = 
16,700 14,800 13,500 5,400 e/ ~~ 
26,900 r/ 15,900 1/ 5,540 r/ 6,820 r/ - 

4,900 5,020 5,030 r/ 4,940 r/ 5,000 e/ 
191 217 276 300 267 
473 352 344 342 469 

81 72 65 64 г/ 87 e/ 

31 3,460 3,450 2,990 2,960 
8,790 10,400 11,100 8,490 4,880 
22,700 19,800 19,800 1/ 4,150 12,300 

752 655 792 876 1,070 

1,640 1,600 e/ 1,720 1,810 r/ 1,850 


TABLE 1--Continued 


AUSTRIA: PRODUCTION OF MINERAL COMMODITIES 1/2/ 


(Metric tons, unless otherwise specified) 


Commodity 
INDUSTRIAL MINERALS--Continued 
Magnesite: 
Crude thousand tons 
Sintered or dead-burned do. 
Caustic calcined do. 


Nitrogen: N content of ammonia e/ 
Pigments, mineral: Micaceous iron oxide 


1 
: 
Ml 


; B 
ЯЫ 
818181818] 1818] 1818] 181818 


Sulfur: 
uct: 
Of metallurgy 
Of petroleum and natural gas 
Total 
Talc and soapstone, crude 
MINERAL FUELS AND RELATED MATERIALS 


Coal, brown and lignite thousand tons 
Coke do. 
Gas, natural: 
Gross million cubic meters 
Marketed е/ do. 
Oil shale 
Petroleum: 
Crude thousand 42-gallon barrels 
Refinery products: 
Liquefied petroleum gas do. 
Gasoline do. 
Kerosene and jet fuel do. 
Distillate fuel oil do. 
Lubricants do 
Residual fuel oil do 
Bitumen . 
Unspecified do. 
Refinery fuel and losses do. 
Total do. 


e/ Estimated. r/ Revised. NA Not available. 


1/ Previously published and 1994 data are rounded by the U.S. Bureou of Mines to three — digits; may not add to totals shown. 


2/ Table includes data available through May 1995. 


3/ Excludmg stone used by the cement and iron and steel industries. 


1990 1991 1992 1993 1994 
1,180 961 995 649 681 
441 337 223 r/ 323 г/ 350 e/ 
55 57 54 50 50 «/ 
410 410 410 400 400 
9,940 10,200 9,480 8,400 8,000 e/ 
8,950 8,200 7,490 9,100 5,670 
1 1 1 1 1 
674 698 662 695 700 
818 2,090 5,880 4,300 r/ 6,460 
16,800 17,000 17,400 16,900 58,000 
17,600 19,100 23,300 21,200 64,500 
150 150 150 150 150 
120 120 120 120 120 
1,880 5,090 5,870 7,710 г/ 8,160 
249 464 511 429 416 
NA 15,400 19,300 19,600 19,900 
NA 3,670 4,100 3,360 4,090 
NA 2,780 2,640 2,840 2,310 
12,800 r/ 10,700 r/ 10,600 11,500 г/ 27,000 
14,900 rÍ 38,100 t 43,000 45,600 r/ 61,800 
12,000 10,700 e/ 8,200 e/ 9.300 r/ 9,500 e/ 
5,600 7,150 8,680 7,660 r/ 9,270 
17,600 17,800 16,900 17,000 18,800 
134,000 161,000 146,000 137,000 131,000 
2,450 2,080 1,750 r/ 1,690 1,390 
1,730 1,540 r/ 1,490 г/ 1,400 1,400 e/ 
1,290 1,330 1,440 1,490 1,360 
1,080 1,100 1,100 1,100 1,000 
475 290 430 195 330 
3010 3930 0 8,060 7,670 
5,290 7,840 r/ 7,380 r 6,760 r/ 6,500 е 
22,200 20,500 r/ 19,500 r/ 19,000 r/ 19,000 е 
2,400 3,030 r/ 3,240 r/ 3,140 r/ 3,100 e/ 
22,500 11,900 r/ 12,900 г/ 12,800 r/ 12,800 e/ 
416 8,280 1/ 6,910 г/ 8,670 г/ 8,700 e/ 
11,400 11,800 г/ 11,700 r/ 11,000 1/ 11,000 e/ 
1,470 1,760 1/ 1,120 r/ 1,660 r/ 1,500 e/ 
75 714 r/ 787 r/ 739 r/ 750 e/ 
2,120 2,000 e/ 2,470 2,240 r/ 2,200 e/ 
67,900 67,800 66,000 r/ 65,900 r/ 65,600 e/ 


ТАВГЕ 2 
AUSTRIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of 
Commodity and major equity owners main facilities Annual cap 
Aluminum Salzburger Aluminum GmbH Smelter at Lend 15 
Do. Austria Metall AG (Government 100% Smelter at Ranshofen 50 
Cement Perlmooser Zementwerke AG Plants at Kirchblich, Mannesdorf, Retsnei, and Rodaun 3,000 
Do. Gebr Leube Portlandzementwerke Plant at Gartenau 700 
Do. Zemenwerke Eiberg Plant at Eiberg 600 
Do. Wietersdorfer Zemenwerke Plant at Wietersdorf 600 
Coal Graz-Koflacher Eisenbahn und Bergbaugeselischaft mbH 
(Government 10094) Oberdorf Mine 1300 
Do. Salzach-Kohlenbergbau Gesellschaft m.b.H. 
(Government 10096) Trimmelkam Mine 100 
Copper Austria Metall AG (Metal Mining Corp. of Canada 41%, 
Mount Isa Mines of Australia 41%, and Government 18%) Plant at Brixlegg 75 
aphite Industrie und Bergbaugesellschaft Pryssok & Co KG Trnadorf Mine at Muhldorf 15 
Do. Grafitbergbau Kaisersberg Franz Mayr-Melnhof & Co пізегзбегр Mine | 3 
Do. Grafitbergbau Trieben GmbH Trieben Mine 3 
ypsum Erste Salzburger Gipswerk-Gesellschaft Christian Moldan KG Abtenau and Moosegg Mines 300 
Do. Rigips Austria GmbH Grundlsee, Puchberg, Unterkainisch, and Weisenbach Min 250 
Do. Knauf Gesellschaft mbH Hinterstein Mine 160 
Iron ore Voest-Alpine Erzberg GmbH (Government 100%) Erzberg Mine at Eisenerz 2,000 
Lead Bleiberg Bergwerks-Union AG (Metall Gesellschaft 7496) Smelter at Brixlegg 55 
Magnesite Veitscher Magnesitwerke AG (Radex Austria AG 51%) Mines at Breitenau and Hohentauren 550 
Do. Tiroler Magnesite AG (Radex Austria AG 10096) Hochfilzen Mine 250 
Do 


Steel Voest-Alpine Stahl GmbH (Government 100%) Plants at Donawitz and Linz 4,500 


THE MINERAL INDUSTRY OF 


AZERBAIJAN 


By Richard M. Levine! 


Azerbaijan's gross domestic product (GDP) reportedly 
fell in 1994 by 22476 compared with 1993, while 
industrial output dropped by almost 25%. These official 
statistics indicate that the downward economic trends 
reported in the past 2 years were persisting.? In 
Azerbaijan's main mineral sector, its oil and gas 
industry, production of crude oil in 1994 reportedly 
decreased by 7.176 compared with 1993 to 9.56 million 
metric tons (Mmt); production of natural gas likewise 
dropped by 6.376 to 6.38 billion cubic meters (m?). 
Petroleum products accounted for most of the country's 
export revenues, while the country mainly imported 
foodstuffs.? 

Since the late 19th century, Azerbaijan has been an 
important oil producer. It also is a producer of alunite, 
alumina and aluminum, copper, iron ore, molybdenum, 
lead and zinc, and industrial minerals, including bromine 
and iodine, clays, gypsum, limestone, marble, sand and 
gravel, decorative building stones, and precious and 
semiprecious stones. 

The country's most significant reserves in terms of 
value are its oil reserves; a number of foreign firms are 
involved in negotiations and projects to develop these 
reserves. Azerbaijan also has numerous other mineral 
resources, including such metals as alunite, arsenic, 
cobalt, copper, chromite, iron ore, lead and zinc, 
manganese, mercury, molybdenum, and tungsten; 
industrial minerals and nonmetallic minerals, such as 
barite, clays, refractory-grade dolomite, gypsum, kaolin, 
limestone, pyrite, salt, and zeolites; and semiprecious 
stones, including amethyst, andalusite, and garnet, as 
well as a range of building materials. 

For 1994, Azerbaijan prepared a draft privatization 
program calling for privatizing not only 8,000 
enterprises in the service, trade, and health care sectors, 
but also a number of production enterprises and 
unfinished construction projects. Large- and medium- 
sized enterprises were to be converted to joint stock 
companies. A type of voucher system would be used to 
enable citizens to spend certain allocated funds only to 
purchase stock in enterprises being privatized.° 

Azerbaijan produced aluminum from native alunite ore 
mined from open pits. It normally required about 6 
metric tons (mt) of alunite ore to produce 1 mt of 
alumina, and alunite processing is very energy-intensive 


compared with processing bauxite. Alunite processing 
was started under the former Soviet system that made 
mineral production a priority irrespective of production 
costs. Nevertheless, the 450,000-metric-ton-per-year- 
(mt/a) capacity Gyandzha refinery in Azerbaijan, 
originally built to process alunite, was expanded in the 
late 1970’s to process imported bauxite rather than 
alunite. Presently, only one section at Gyandzha, with a 
capacity to produce 100,000 mt/a of alumina, processed 
alunite. The alumina from Gyandzha was shipped to the 
Sumgait aluminum smelter in Azerbaijan and to the Tajik 
aluminum smelter in Tajikistan. Political unrest in the 
Caucasus, however, interfered with shipments to 
Tajikistan, sharply reducing the amount of alumina 
shipped. 

The Sumgait smelter, which has the capacity to 
produce 55,000 mt/a of aluminum, was only producing 
at the rate of 15,000 mt/a in 1994. Azerbaijan was 
engaged in a project with Kaiser Engineering of the 
United States to double the capacity at Sumgait and 
switch from Soderberg to prebake technology. According 
to the plans to renovate Sumgait, during the first 2-1/2 
one-half years of renovation, 50% of the plant’s pots 
would be shut down. Full production was to be achieved 
after 4 years. Plans also called for upgrading the 
Gyandzha alumina refinery to improve the quality of the 
alumina, but not to increase capacity. Half of the 
alumina was being shipped to plants in Russia, and these 
shipments were expected to continue." 

Plans also called for the construction of Azerbaijan’s 
first bullion plant in Baky (Baku)? that would produce 
gold of 99.976 purity, with the capacity to produce 5 mt 
of bullion per year. Other precious metals, including 
silver, also would be produced at this plant. The plant 
was projected to produce at design capacity in 3 to 4 
years. 

The United States-Canadian firm International Gold 
Resources announced plans to establish a joint venture 
with Azergyzyl, an association of exploration, mining, 
and construction companies, to develop gold lode 
deposits in Azerbaijan with reported reserves of 50 to 55 
mt and prospective reserves of up to 500 mt. The 
company projected that Azerbaijan could produce up to 
5 mt of gold annually. The gold reportedly could only be 
refined economically in Azerbaijan and, therefore, it 
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would also be necessary to construct refining facilities. 
Financing was being sought for this planned joint 
venture.’ 

Iron ore was mined at the Dashkesan open pit, 
Azerbaijan’s sole source of iron ore. Reserves at 
Dashkesan are reportedly 230 Mmt. Azerbaijan was 
planning to increase iron ore output, but lacked 
customers for its ore. A former customer, the Rustavi 
steel mill in Georgia, had halved its output. Azerbaijan 
has one steel mill in Sumgait, but it was operating at at 
one-third capacity. 

In terms of energy, Azerbaijan annually consumed 
about 16 billion m? of natural gas, of which previously 
7 billion ш? had come from Russia and Turkmenistan 
and 3 billion m? was imported from Iran. Azerbaijan had 
been supplying itself with more than 6 billion m?, but 
was deeply in debt to Turkmenistan and Russia for gas 
shipments. 

In September, Azerbaijan signed an agreement with 
representatives of a consortium of 10 foreign oil 
companies to develop the Azeri, Chirag, and Gyuneshli 
offshore oilfields. The consortium members reportedly 
would repatriate all profits; supplies and materials 
needed for development would be provided duty-free. 
The offshore fields reportedly contain estimated reserves 
in excess of 500 Mmt of crude oil, with production 
projected to peak at about 100,000 mt per day. 

Protests were raised by the Russian Foreign Ministry, 
which claimed that the landlocked Caspian Sea should be 
exploited jointly by all nations on its shores in 
accordance with existing agreements. Russia reportedly 
further demanded that the oil be transported through 
Russia for export. The route for shipping oil produced 
by this consortium had not yet been determined. Russia's 
LUKoil company was a member of the consortium with 
a 10% interest.“ 

In November, Azerbaijan decided to allot Iran a 5% 
stake in the international consortium. Azerbaijan already 
had granted Turkey a 1.75% stake in the consortium.” 
The agreement with Iran raised concern that it would 
jeopardize the participation of the five major U.S. oil 
companies that are part of the consortium. As of March 
1995, Turkey's share reportedly had been raised to 5% 
and Iran's participation was in doubt.'? 

Azerbaijan has its eastern border on the Caspian Sea, 
which is also bordered by Kazakhstan, Russia, and 
Turkmenistan, and has no direct access to ocean routes. 
Azerbaijan's main port on the Caspian Sea is in the city 
of Baky. To the west, Azerbaijan is bordered by 
Armenia and Georgia; its Nakhichevan District is 
entirely surrounded by Armenia and Turkey and thus cut 
off from the rest of the country. 


72 


Oil and gas products from the Caspian Sea region 


. areshipped through Azerbaijan to other countries of the 


former Soviet Union (FSU) via pipelines. Azerbaijan is 
well situated to maintain commercial relations either via 
the Caspian Sea, pipelines, or overland routes with 
Russia and countries of Central Asia and the Caucasus. 
It is now prevented from fully fulfilling this function 
because of the political and military turmoil from the 
warfare in the predominately Armenian enclave of 
Nagorno-Karabakh within Azerbaijan. 

Although Azerbaijan has been an oil producer since 
before the Russian revolution, significant undeveloped 
hydrocarbon reserves still exist offshore in the Caspian 
Sea. Since gaining independence, Azerbaijan has been 
trying to attract foreign investors to participate in the 
development of these reserves. Apparently, a number of 
major companies reportedly will engage in development 
of Azerbaijan's oil resources, which will be a significant 
source of revenue for the country. 

The development of Azerbaijan’s other mineral 
industries is more problematic. Aluminum production, 
for example, based in part on domestically mined 
alunite, may prove unprofitable under market economy 
conditions. Moreover, development of Azerbaijan's other 
metallic and industrial mineral industries now will have 
to be scrutinized in terms of market economic factors, 
including transport costs, that may impede the 
development of these industries. Still, there are expected 
to be domestic markets for a number of Azerbaijan's 
industrial minerals as well as markets for mineral 
commodities from Azerbaijan in the newly independent 
states of the FSU. Yet to be determined is whether 
Azerbaijan will begin to integrate its economy, including 
its mineral sector, with Turkey and other countries of 
the Mideast with which it shares cultural, religious, and 
geographic affinities. For Azerbaijan to make significant 
progress in its program for economic development, it 
will have to resolve issues of political instability brought 
about to a large extent by the warfare in Nagorno- 
Karabakh. 


'Text prepared June 1995. 

?"[nterfax Business Report, Denver, Colorado, Feb. 7, 1995, p. 3. 

‘Bakinskiy Rabochiy, Baky, Mar. 4, 1994, p. 2-3. 

4———. Арг. 29, 1994, p. 1. 

*Metal Bulletin, London, May 9, 1994, p. 5. 

New names or spellings for locations will be used when available, and the older 
version will appear in parenthesis following the new name the first time the name 


appcars. 

"Foreign Broadcast Information Service, Jan. 14, 1994, p. WD 13, Russia, TV 
channel, Moscow, in Russian, 0530 gmt, Dec. 23, 1993. 

"Interfax Business Report, Denver, Colorado, Маг. 3, 1995, p. 5. 

*Financial Times, London, Sept. 21, 1994, p. 1. Interfax Business Report, Sept. 21, 
1994, p. 3. 

V Financial Times, London, Dec. 13, 1994. 

"Interfax Business Report, Denver, Colorado, Маг. 13, 1995, p. 2. 


ТАВГЕ 1 
AZERBAIJAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 
(Metric tons unless otherwise specified) 


Commodity 1992 1993 1994 
Alumina 300,000 200,000 150,000 
Aluminum 25,000 20,000 15,000 
Cement 600,000 400,000 300,000 
ypsum 00,00€ ,500 50.000 
odine U aU ( 
on оге, marketable 40,000 00,00€ 00,00 
e content , н : 
Natural gas million cubic meters ‚000 5,800 6.380 2/ 
Petroleum ‚000,000 ),300,000 9.560 
t ; ; 
teel,crude 0,000 5 000 5,000 2/ 


e/ Estimated. 


TABLE 2 
AZERBAIJAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Major operating Location of 
Commodi Companies main facilities Annual capacity e/ 

Aluminum umgait smelter umgait 9,000. 

Alumina уана refinery E YE а 150,000. 

Мише ore aglik alunite mining directorate р 500,000. 

ement € g cement plant Ka айар ‚000,000 (tot: 

for both plants). 
auz auz 

odine and bromine Baku, Karadag, Neftechala plants Process oil well brines at plants in 0,000 bromine, 
Baky, Karadag, and Neftechala 100 iodine, 
Dashkesan region 1,000,000. 

ron ore, marketable asnkesan Mining Directorate 

"etroleum million tons Produced at 40 deposits on land anc апа deposits on Ashperon Peninsula, 


12 offshore deposits in Caspian Sea in the Nizhnekurin Valley and at the 


Muradkhanly and Zagly-Zegva deposits 
Natural gas billion cubic meters do. do. 10. 


stima 
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THE MINERAL INDUSTRY OF 


BAHRAIN 


By Bernadette Michalski’ 


The mineral industry of Bahrain, particularly 
aluminum and petroleum, supplied about 90% of 
Government revenues and export earnings in 1994. 
Crude oil production from Bahrain’s Awali Field was 
supplemented by part of the production from the Abu 
Saafa offshore field that is co-owned with Saudi Arabia. 

The availability of natural gas for electric power 
generation has fostered the Nation’s aluminum smelting 
and fabrication industries for more than two decades. 
Expansion programs brought aluminum smelter capacity 
to 460,000 metric tons per year (mt/a) by late 1992, 
resulting in Aluminium Bahrain’s (Alba) smelter 
becoming the largest in the Middle East. 

Production of the Nation’s mineral commodities for 
the most part has stabilized. Output of crude petroleum 
has been maintained at nearly 15 million barrels per year 
(Mbbl/a) sustained by natural gas injection; it is expected 
to continue near this level throughout this decade. Unless 
additional reserves are identified, domestic onshore 
production is expected to cease by the year 2000. 
Bahrain's assigned share of production from the offshore 
Abu Saafa Field also approaches 15 Mbbl/a. 

ALBA was expected to operate at near-capacity levels 
throughout the decade. However, production targets 
were temporarily reduced to 445,000 mt/a to reportedly 
help support world aluminum prices. (See table 1.) 

Aluminum accounted for more than one-fourth of total 
exports in 1994. Nearly two-thirds of the exported 
aluminum was delivered to member countries of the Gulf 
Cooperation Council (GCC). The European Union's 
(EU) 6% to 10% tariffs limited exports to that area. 
Feedstock for the aluminum plant was imported with 
about 75% of the alumina supply obtained from Alcoa of 
Australia. 

Combined exports of methanol and ammonia were 
834,200 metric tons (mt) in 1994. Virtually all 
production was exported to markets principally in Asia 
and Western Europe. Urea production is contemplated 
for the near future, eventually resulting in a decline of 
ammonia exports in favor of domestic consumers. 

Bahrain's oil and natural gas industry was wholly 
Government owned, and most other mineral commodity 
ventures were Government controlled. However, private 
domestic and foreign investment was being encouraged 
by allowing fully foreign-owned companies to register in 


Bahrain. The Bahrain Aluminium  Extrusion Co. 
(Balexco), formerly wholly owned by the Government, 
has become a closed joint stock company. Offerings 
were extended to Gulf nationals in 1991 and 1993, 
which resulted in approximately one-half of Balexco 
going to private ownership. It was the first state-owned 
company offered for privatization. 

Government approval has reportedly been granted to 
proceed with a 36,500 mt expansion elevating the Alba 
aluminum smelter's capacity to nearly 0.5 million metric 
tons (Mmt). The expansion will reportedly involve 
extending the third potline by 76 cells and was scheduled 
for completion in 1997 at a reported cost of $130 
million. Additional production would be absorbed by 
increasing demand from downstream industries in 
Bahrain and the GCC. This includes the Bahrain 
Aluminium Extrusion Company where expansion to 
21,000 mt/a is anticipated by the end of 1996 with the 
commissioning of a third extrusion line. Balexco's 
second extrusion line was commissioned in November 
1994, adding an additional 6,000 mt/a of additional 
capacity to the existing 7,500 mt/a capacity. The 
installation of this second line brought Balexco scrap 
production to about 3,700 mt/a. This scrap was sent to 
ALBA for reprocessing; however, Balexco will now 
recycle scrap internally. 

A 20,000 mt/a plant, reportedly costing $2.7 million 
to manufacture aluminum alloys, was expected to start 
by 1995. The Bahrain Alloys Manufacturing Co. will use 
molten alumimum from the Alba smelter to manufacture 
foundry alloys for the automotive and aerospace 
industries. 

The Gulf Aluminum Rolling Mill Co. (Garmco), 
Bahrain's aluminum coil and sheet producer for the 
construction and foil industry, announced plans to 
increase capacity from its original 40,000 mt/a to 
120,000 mt/a by the fourth quarter of 1995. Raytheon 
Co. of the United States is a consultant for the expansion 
engineering work. Negotiations were concluded in early 
1994 on the purchase of a rolling mill from Alumax Mill 
Products, also of the United States. Garmco converts 
ingots from Alba weighing up to 10 mt each into sheets 
for final use or further downstream processing. After hot 
and cold rolling, the sheets are between 0.25 and 3 
millimeters (mm) thick, with a maximum width of 1.5 
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meters (m). Bahrain is the largest shareholder in Garmco 
at 25.5%, followed by Saudi Basic Industries at 20.75%. 
The company's principal market is in the Gulf area. 
However, sales to the Pacific region have increased 
during recent years, prompting Garmco to establish an 
office in Hong Kong to service the company's end users. 

Middle East Aluminum Cables Ltd. has the capacity to 
produce 40,000 mt/a of rod and 30,000 mt/a of cable. 
An expansion project is underway to bring production 
capacity for high-tension cable to 50,000 mt/a. The plant 
uses molten metal directly delivered from Alba to make 
products ranging from aluminum alloy rods to steel- 
reinforced overhead conductors. The company also 
shares some equity in a consortium with BBS 
Kraftfarzeugtechnik of Germany and АІ Zayani 
Investments of Bahrain to produce wheel castings for 
auto manufacturers and suppliers in Europe. 

The bulk of Bahrain's natural gas production is 
extracted from the Khuff zone. Only one-fifth of the 
natural gas supply is derived from associated gas in the 
Awali Field. Nearly one-third of its natural gas 
production was injected for enhanced recovery 
operations necessary to maintain petroleum production at 
the Awali Field. The remaining output was utilized in 
the production of electric power and as a petrochemical 
feedstock. 

Gulf Petrochemical Industries Co. (GPIC), a joint 
venture between Bahrain and Kuwait, operated an 
ammonia and methanol plant at Sitra producing more 
than 400,000 mt/a of each commodity in recent years. 
Khuff gas is used as feedstock. The petrochemical use of 
natural gas was approximately 1.1 billion cubic meters 
(m?) in 1994. GPIC has secured a $32 million credit 
advanced by the Arab Investment Co. in support of 
constructing a 1,700 metric tons per day urea plant, 
which will consume 80% of GPIC's ammonia output. 
Total cost of the project is estimated at $140 million. 

The 250,000 barrels per day (bbl/d) capacity refinery 
at Sitra has consistently operated near or above capacity. 
About 84% of the refinery's throughput was delivered 
by pipeline from Saudi Arabia and the remainder from 
the Awali Field. The refinery has been undergoing an 
expansion and revamping since 1993, and the project is 
expected to continue during the next 2 years. The two- 
stage program will increase the refinery's capacity to 
360,000 bbl/d at an overall cost of $600 million to $800 
million. The domestic demand for petroleum products 
exceeded 10,000 bbl/d, with the remaining output, 
eventually reaching 350,000 bbl/d, destined for the 
export market. 

Proven crude oil reserves were estimated at 69.6 
million barrels. Natural gas reserves were estimated at 
about 170 billion m°. 

The island Nation's basic infrastructure is in place, 
including a network of petroleum pipelines and storage 
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facilities to accommodate Sitra refinery receipts from the 
Awali Field and the Abu Saafa Field shared with Saudi 
Arabia. In addition, 16 product pipelines extend for 5 
kilometers (km) from the Sitra refinery storage facilities 
to a deepwater terminal for export. Natural gas pipelines 
servicing Bahrain's power generation and industry 
complexes totaled 32 km in length. 

The Directorate of Electricity operates plants at 
Manama, Sitra, and Rifaa. Their combined capacity is 
992 megawatts (MW). An additional 200 MW from 
Alba's 800-MW powerplant became available after 
completion of a link-up to the national grid system in 
1993. Bahrain Petroleum Co. also produces its own 
electricity from a 60-MW plant. 

The Arab Shipbuilding and Repair Yard (ASRY) was 
established on a 450-square-kilometer constructed island 
and reportedly had all installations and support services 
necessary for a shipyard specializing in the repair of 
very large crude carriers (VLCC). Owned by Abu 
Dhabi, Bahrain, Kuwait, Qatar, and Saudi Arabia, each 
holding 18.8476 equity; Iraq, 4.776; and Libya, 1.1%, 
the ASRY facility included four repair berths that can 
accommodate VLCCs up to 500,000 deadweight tons 
(dwt). In 1992, two floating drydocks purchased from 
Jacksonville Shipyards of the United States were placed 
in service accommodating vessels of up to 125,000 dwt. 

Petroleum industry revenues enabled the Government 
to accelerate social and economic development and 
establish пем energy-intensive industries. The 
Government is focusing on the aluminum, petrochemical, 
and iron ore pelletizing industries in the hope of 
expanding Bahrain’s existing industrial base and 
attracting new ventures. The 460,000-mt/a-capacity Alba 
aluminum smelter has already fostered new downstream 
industries. The German car industry may blossom into 
a promising market because car manufacturers are 
looking for cheaper alternatives to domestic aluminum 
fabricating sources. The Aluminium Wheel Co., a joint 
venture of Al-Zayani with other Bahrain partners and 
BBS  Kraftfahrzeugtecknik of Germany, entered 
production with an initial capacity of 500,000 vehicle 
wheels as a possible first step to entering a huge market. 
Aluminum marketing is further promising in view of the 
rising demand with new building projects in Bahrain, 
Kuwait, Saudi Arabia, and the United Arab Emirates. 

The development of a container port and industrial 
center at Al Hadd could have a significant impact on the 
economy. Plans include a power station, desalination 
plant, and a causeway linking the area to the main 
island. The Al Hadd project would be another welcome 
boost to the construction industry. 

The question of sovereignty over the Hawar Islands 
and the reefs of Fasht al-Dibal and Qitaat Jaradah will 
have to be resolved to permit offshore exploration in 
these areas of considerable hydrocarbon potential. The 


International Court of Justice in The Hague conducted Rifaa, Bahrain 
preliminary hearings in 1994 into the disputed territories Telephone: (973) 756 222 
between Bahrain and Qatar. Fax: (973) 756 991 
Caltex Bahrain 
P.O. Box 25125 
Awali, Bahrain 
Telephone: (973) 753 134 
Fax: (973) 753 122 
Harken Bahrain Oil 
P.O. Box 11715 
Manama, Bahrain 


'Text prepared June 1995. 
*Where necessary, values have been converted from Bahraini dinars 
(BD) to U.S. dollars at the rate of BD0.376 2 US$1.00. 


Major Sources of Information 


Ministry of Industry and Development 


Manama, Bahrain 
Bahrain National Oil Co. 

P.O. Box 25504 

Awali, Bahrain 

Telephone: (973) 754 666 

Fax: (973) 753 203 


Telephone: (973) 531 735 

Fax: (973) 536 592 
Aluminium Bahrain (Alba) 

P.O. Box 570 

Manama, Bahrain 

Telephone: (973) 661 751 


Bahrain Petroleum Co. Arab Shipbuilding and Repair Yard Co.(ASRY) 
Awali, Bahrain P.O. Box 50110 
Telephone: (973) 754 444 Al Hadd, Bahrain 
Fax: (973) 752 924 Telephone: (973) 671 111 
Bahrain National Gas Co. Fax: (973) 670 236 
P.O. Box 29099 


TABLE 1 
BAHRAIN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


_ Commodity. å o 9 51]1WW | ID" 1997 1093 194v 
Aluminum, smelter outp meta! housand metric tons | С TAR 17 


natural: 
Gross million cubic meters 8,110 8,030 9,410 9,800 9,800 
D Jo. 6,000 5,520 4,020 6,930 6,930 
Methano housand metric tons 432 435 414 428 419 
Natural gas plant liquids: 
Butane thousand 42-gallon barrels 975 1,100 1,240 1,470 1,190 
Propane do. 1,150 1,470 1,610 1,170 1,500 
Naphth: Jo. ‚570 1,850 1,800 1,860 
Nitrogen, N content of ammonia housand metric fons 325 320 333 348 338 
Petroleum: | 
e -galion S 15,900 15,400 15,100 14,900 14,700 
Ke = быу MSIE EC C ACD ICI QC CI ===“ 
ТТ: 10. 7,500 7,840 7,900 9,230 7,700 
Jet fuel do. 9,000 7,480 7,500 4,410 7,100 
Kerosene do. 7,500 10,400 10,500 12,300 10,400 
ate fuel oi О 28,500 28,100 28, 29,400 28, 
esi el o . 22,500 23,600 23,500 22,200 20,900 
Other do. 16,300 16,300 16,300 12,200 13,100 
Sulfur 5,270 5,270 6,150 6,210 6,300 
eC] Estimated. EEE 


ated. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through June 1, 1995. 
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THE MINERAL INDUSTRY OF 


BANGLADESH 


By Chin S. Kuo! 


The Government relaxed rules on the operation of 
foreign companies in Bangladesh in order to attract 
foreign investment. Foreign companies would no longer 
need clearance to set up joint ventures or wholly-owned 
enterprises. The country would allow foreign companies 
to freely remit profits and to import raw and packaging 
materials and spare parts without approval from the 
central bank. The Government intended to further 
liberalize import duties and the tariff structure and to 
transform regulatory agencies. 

Labor disruption and inadequate infrastructure were 
driving many multinational companies away. Inefficient 
state-owned enterprises suffered mounting losses as a 
result of excess personnel and bad management. The 
Government was expected to privatize part of the 
country's railroad by selling two routes—one in Dhaka 
and another in Chittagong. It also approved privatization 
of six marginal gasfields, each with estimated 
recoverable reserves of less than 57,000 cubic meters 
(m°).? Investment worth $62.4 million? had been made 
in the Chittagong Export Processing Zone over the past 
3 years. A total of 238 sites had been utilized by 
entrepreneurs to set up industrial plants in the zone. 

Foreign donors pledged $2.1 billion in aid to 
Bangladesh for the fiscal year beginning July 1994. 
Japan was to extend a total of $39 million over a period 
of 3 years to improve the Chandnighat water treatment 
plant in Dhaka for $32.6 million and to construct 15 
multipurpose cyclone shelters for $6.4 million. 
Construction of the Maddhapara quarry project in 
Dinajpur, which was largely funded by North Korea, 
began during the year. North Korea was providing $130 
million of the cost; the Government would supply the 
rest. The $172 million quarry was expected to yield 1.6 
million metric tons (Mmt) of granite and other hard rock 
by the year 2000. 

There are abundant resources of beach sands along the 
country's coastline, and some 17 separate areas have 
been identified to contain ilmenite, zircon, rutile, and 
magnetite. Specified Minerals Pty Ltd. of Queensland, 
Australia applied for an exploration and mining permit. 
Negotiations for either a joint-venture or royalty 
agreement were reportedly underway. 

The Bangladesh Geological Survey discovered a 
second large coal deposit in northern Dinajpur. The coal 


seam lies at depths from 115 meters (m) to 500 m in the 
Dangapara Basin. 

Work on the Boro Pukhuria coal mining project in 
Dinajpur District was scheduled to begin in June 1994. 
The total cost of the project was estimated at $221 
million. China was to provide $100 million to 
Bangladesh for the project under a credit arrangement. 
The mine covered an area of 5.25 square kilometers 
(km?), and coal deposits occur in 6 seams. The depth of 
the seams is between 118 m and 506 m below the 
surface. Reserves were estimated to be 350 Mmt of high 
quality coal, of which 70 Mmt could be extracted. 
About 80% of the coal mined would be utilized for 
power generation and the remaining 20% would be used 
for industrial and domestic purposes. 

The Government approved a coal mining project north 
of Hilli in northwestern Bangladesh to be undertaken by 
BHP Minerals of Australia after 5 years of negotiations. 
BHP Minerals was the first foreign company to invest in 
mineral exploration and extraction in the country. The 
company planned to set up Dhaka and field offices and 
to begin seismic work and drilling in the project area at . 
the end of 1994. The project was expected to cover an 
area of 5,000 hectares. Confirmation of a 35-m seam of 
high quality bituminous coal of low ash content was 
expected. The planned initial investment was around $10 
million, but could increase to more than $400 million 
over 10 years. The $550 million project was to produce 
6 million metric tons per year (Mmt/a) of coal, most of 
which would be exported. Initial output might be used in 
a mine-mouth power station. 

The Government also agreed with China to jointly 
mine coal in northwestern Bangladesh, beginning in 
March 1994. China National Machinery and Equipment 
Import and Export Corp. planned to finance most of the 
$222 million project with Petrobangla, the state oil 
company. The partners planned to produce coal within 
3 years and yield 1 Mmt/a of coal after 5 years for a 
300-megawatt (MW) powerplant in Bangladesh. The 
Chinese company also was to provide $80 million in 
credit of the $119 million project cost to build a second 
unit of the Raozan Powerplant in Chittagong. The 
210-MW, gas-fired steam turbine generator was 
scheduled to be completed in 3 years. A 230-kilovolt 
transmission line and a substation also were included 
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in the contract. had a recoverable reserve of 289 million m? of natural 
Bangladesh Gas Fields Co., a subsidiary of gas in its 17 gasfields nationwide.‘ 

Petrobangla, supplied about 95% of the country's 

natural gas demand. The Government proposed to 


е e ө е е 5. 
allow private investment of $190 million to help т E enc E AD 1994, p. 51. 
develop the country's six proven gasfields, which hold When necessary, values have been converted from Bangladesh taka to U.S. dollars 
an estimated 57 million m? of natural gas. Bangladesh —_—** the rate of Taka40.06=US$1.00for 1994. 


“The Rising Nepal. Oct. 24, 1994, p. 2. 


TABLE 1 
BANGLADESH: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


ommodi 900 DO QQ DC . DOA г 
ement, hydraulic 4 ‚000 ‚000 ‚000 ‚000 30,00€ 
Clays: Kachin 4] 7,220 7,340 7,300 7,500 7,500 
Саз natural, marketed 4/ 5/ million cubic meters 4,750 4,890 5,740 6,000 5,970 6/ 
Iron and steel: Metal: 4/ 
teel, crude (ingot only) 75,000 57,500 36,400 32,000 34,000 
teel products 87,400 95,000 90,000 85,000 87,000 
торих N content of urea, ammonia, and ammonium sulfate 701,000 667,000 937,000 991,000 6/ 995,000 
etroleum: 
e ousan -gallon els 1,190 1,200 e/ 1,100 1,300 = 1,180 6/ 
Refin roducts do. 7,500 e/ 7,600 e/ 7,700 7,800 7,600 
Salt, marine al 4] 350,000 300,000 320,000 340,000 350,000 
Stone: Limestone 4/ 38,000 42,500 47,000 50,000 52,000 


stimated. 
1/ Table includes data available through Aug. 10, 1995. 
2/ Previously and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
3/ In addition to the commodities listed, crude construction materials such as sand and gravel and other varieties of stone presumably are 
produced, but available information is inadequate to make reliable estimates of output levels. 
4/ Data are for years ending June 30 of that stated. 


5/ Gross production is not reported; the quantity vented, flared, or reinjected is believed to be negligible. 
6/ Reported figure. 
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THE MINERAL INDUSTRY OF 


BELARUS 


By Richard M. Levine! 


In Belarus, mineral production consisted primarily of 
the mining of potash and peat and the production of steel 
at one minimill. A salient factor in Belarus' economy 
was its reliance on Russia for more than 90% of its fuel 
and energy supplies. 

In 1994 the gross domestic product (GDP) in Belarus 
reportedlhy decreased 20% compared with 1993, while 
industrial output decreased by almost 20%; these 
reported figures were about 10% below the preceding 2 
years, when the reported declines were about 10%.? 
Privatization was proceeding slowly in Belarus. As of 
September 1994, only 3 of 280 state enterprises were 
reportedly privatized.? 

At the beginning of 1993, the Government of Belarus 
passed a "Program to Accelerate Geological Exploration 
to Develop the Raw Material Base," which called for 
exploration and development of coal, iron ore, industrial 
minerals, rare metals, and oil and gas deposits. 

The program called for developing lignite deposits 
with an estimated 1 billion metric tons (mt) of coal and 
the exploration of the Okolovskoye iron deposit, 
believed to have total reserves of 1 billion tons of ore 
with an iron content of 26% to 27%. Plans for iron ore 
development involved developing a mine at the deposit 
to produce 14 million metric tons per year (Mmt/a) of 
ore yielding close to 4 Mmt/a of concentrate. 

The program also called for the development of the 
Diabazovoye rare-earth metals deposit in the Homyel’ 
(Gomel)* region to produce beryllium and rare-earth 
metals of the cerium group, for exploration and 
assessment of kimberlite fields in the southern and 
central regions of the country, and for exploration of 
new oilfields and gasfields as well as for increasing 
production of potash. 

The Government of Belarus approved a program to 
accelerate exploration for oil and gas. Estimates are that 
oil reserves in Belarus total 190 million metric tons 
(Mmt). The program envisages a considerable expansion 
of exploratory drilling. 

Belarus is planning a program to produce gold and 
other precious metals from nonferrous scrap and is to 
mine and process amber. The gold and amber will be 
used to supply Belarus's jewelry industry, which plans 
to expand its domestic market as well as enter export 
markets. Regarding domestic gold reserves, according to 
the director of the Belarus geological enterprise, Belega, 


about 20 gold deposits in Belarus with combined total 
reserves of more than 50 tons.° 

In the mineral production sector, Kristal, a diamond 
processing plant in Homyel’, was experiencing a 
shortage of diamonds which had been supplied from 
Yakut-Sakha. Belarus was seeking new suppliers. The 
Kristal plant requires about 30 million carats per year of 
powdered diamonds, including about 2 million carats of 
abrasive quality diamonds and 26 millions carats for 
instrument making.* 

In 1994, oil production reportedly remained at about 
2 Mmt, while oil imports in 1994 were 9.5 Mmt. Gas 
imports were reportedly 17.5 billion cubic meters (m?) 
in 1994.’ Belarus signed an agreement with Russia's 
Gazprom concern to supply Belarus with 16 billion m? 
of natural gas in 1995 at a price that was reportedly 1.5 
times below the world price.* 

Belarus reportedly had an agreement to again import 
its oil requirements from Russia in 1995 ? The state oil 
production agency Belneftekhim has drawn up a program 
to prevent a decline in oil production. which includes 
increasing exploration and modernizing geophysical 
equipment. Belneftekhim is not counting on large 
investments by foreign companies because of the low 
level of current and projected oil production." 

Peat was produced primarily in the form of peat 
briquetes used for fuel, although peat also was mined for 
agricultural use. In the 1980's, Belarus produced more 
than 4 Mmt/a of peat for fuel, which was about one- 
third of the production of peat for fuel in the former 
Soviet Unioin (FSU). The largest briqueting plant was 
the Starobinsk plant with a capacity to produce 240,000 
metric tons per year (mt/a) of briquetes; in addition, 
there were 36 other briqueting plants. 

According to reports published by the International 
Fertilizer Association, in 1994, potash production in 
Belarus increased for the first time since 1990 by almost 
30% to more than 2.5 Mmt compared with about 1.95 
Mmt in 1993. Potash exports also reportedly increased 
by almost 25%, from about 1.5 Mmt in 1993 to more 
than 1.8 Mmt tons in 1994. 

Belarus during the 1980's produced about one-half of 
the potash in the FSU; its annual output was greater than 
5 Mmt/a of potassium oxide (K,O). Potash production 
in Belarus reportedly began decreasing from 5 Mmt/a 
K,O in 1990 to 4.1 Mmt in 1991, to 3.3 Mmt in 1992, 
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and to 1.9 Mmt in 1993. Exports of potash, however, 
outside the territory of the FSU remained at a high level 
during this period, with reported exports in terms of K,O 
in 1990 of 1.8 Mmt, in 1991 of 1.1 million tons, in 
1992 of 1.3 Mmt and in 1993 of 1.5 Mmt. 

In 1992, the system for exporting potash changed as 
control of exports passed from Agrokhimeksport's Kaliy 
firm to the fertilizer manufacturers. Then ,in 1993, the 
potash producers formed their own closed joint stock 
company, the International Potash Company (IPC), to 
export potash. The headquarters of the IPC is in 
Moscow with a branch headquarters in Minsk. The 
Beloruskaliy association has a 32% share in the IPC. 
The IPC exports potash from both Russia and Belarus. 

Byeloruskaliy has lost many of its former markets in 
the countries of the FSU and East Europe as the 
agricultural sectors in these countries lack the ability to 
pay for potash. Even in Belarus, potash consumption has 
fallen as the production and consumption of mixed and 
complex fertilizers has declined with Belarus's inability 
to purchase nitrogen and phosphate raw materials to 
produce these fertilizers. 

A U.S. firm, Alliant Techsystems of Hopkins, 
Minnesota reportedly formed a joint stock company in 
Belarus, Belconvers, to dismantle surplus ammunition 
and to sell the metals and chemicals on the world 
market. Other partners included the Ministry of Defense 
of Belarus and the United Kingdom based trading 
company Rapierbase Ltd. Investment insurance has been 
provided by the U.S. Government’s Oversees Private 
Investment Corporation (OPIC). 

Alliant Techsystems reported that it uses a process to 
recycle the ammunition rather than detonate it, 
converting of the metals for commercial and scrap 
usages and of the munitions into fertilizers and mining 
explosives. Metals such as aluminum, brass, copper, 
aluminum and steel account for 90% of the material in 
a typical munitions round. 

In 1994, Alliant reported that it sold a shipment of 150 
tons of brass casings. A similar recycling venture is 
being planned by Alliant in Ukraine." 

Belarus is a landlocked state on the western edge of 
the FSU bordered by Poland to the west, Lithuania and 
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Latvia to the north, Russia to the east, and Ukraine to 
the north. Its major means for overland mineral 
transport are 5,570 kilometers (km) of rail line not 
including industrial lines and 98,200 km of highways, of 
which 66,100 km is hard surfaced. Belarus receives 
most of its gas and oil via pipelines. The country is well 
situated to transship minerals via land to and from 
Europe owing to its rail, road, and pipeline connections 
to Eastern Europe. 

Belarus is heavily dependent on the countries of the 
FSU for its mineral and fuel requirements, and will have 
to maintain and further develop forms of economic 
cooperation with these countries to provide for its 
mineral requirements. The only mineral currently 
produced in Belarus that is being marketed in any 
substantial quantity on world markets is potash. 
Although cooperation with the countries of the FSU will 
remain the mainstay of Belarus’ mineral supply, Belarus 
also will seek to encourage foreign investment from 
outside the FSU when it believes a potential exists for 
developing its domestic mineral industry. 


! Text prepared June 1995. 

*Interfax Business Report, Denver, Colorado, Feb. 7, 1995, p. 3. 
‘Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, SUW/ 0353, p. WB/1, Oct. 7, 1994, Belarussian Radio, Minsk, 
0700 gmt, Oct. 1, 1994. 

*New names and spellings for cities and regions in Belarus will be used 
whenever possible based on the availability of information; the old name 
will be given in parenthesis the first time the new name is used in this 
report. The old names will appear on the map, which the latest U.S. 
Government base map of this series issued as of the date of this report. 
‘Interfax Mining and Metals Report, Denver, Colorado, Nov. 18-25, 1994, 
pp. 4-5. 

Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, SUW/0348, p. WD/5, Sept. 2, 1994, Belarusssian Radio, Minsk, 
1500 gmt, Aug. 24, 1994. 

"Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, SUW/0365, p. WD/2, Interfax News Agency, Moscow, english, 
1334 gmt, Dec. 26, 1994. 

*Foreign Broadcast Information Service, U.S. Government publication, 
Washington, DC, SOV-95-002, p. 34, Radio Minsk Network in 
Belarussian, 1925 gmt, Dec. 27, 1994. 

?Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, SUW/0368, p. WD/5, Jan. 27, 1995, Belapan news agency, 
Minsk, english, 1200 gmt, Jan. 23, 1995. 

Interfax Petroleum Report, Denver, Colorado, Feb. 4-11, 1994, p. 10. 
"American Metal Market, June 23, 1994, p. 7. 


ТАВГЕ 1 
BELARUS: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1992 1993 1994 
Cement 2,300 1,900 3/ 1,500 
Nitrogen (N content of ammonia) 700 500 400 
Peat (fuel use) 400 4,000 4,000 
Petroleum: Crude 2,000 2,000 2,000 
Refined 20,000 14,000 14,000 
Potash, K2O content 3,300 3/ 1,900 3/ 2,500 
Salt 360 300 300 
Steel: Crude 1,105 947 3/ 873 3/ 
Pipe | 80 44 40 
Natural gas million cubic meters 300 300 300 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data and estimates based on information available through June 9, 1995. 


3/ Reported figure. 
TABLE 2 
BELARUS: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 
Location of main Annual 
Commodi Major operating compan facilities capacity e/ 

Cement Volkovysskiy plant Wawkavysk (Volkovsky) 1,100 

Do. Krichevskiy plant Krichevskiy area 
Nitrogen, N content of ammonia Grodno "Azot" Association Hrodna (Grodno) region 1,000 
Peat (fuel use) Production at 37 enterprises 5,000 1/ 

producing mainly briquetes 

Petroleum (crude) Belarusneft Association Hrodna region 2,000 
Petroleum (refining) Mozyr refine атут (Mozyr) 40,000 2/ 

Do. Novopolotsk refinery Navapolatsk (Novopolotsk) - 
Potash (K2O content) Belaruskaliy Association Soligorsk area 5,000 
Steel (crude) Belarus electric steelworks Zhlobin 700 
e/ Estimated 


1/ Total peat for fuel use production. 
2/ Total for both refineries. 
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THE MINERAL INDUSTRY OF 


BELGIUM AND LUXEMBOURG 


By Staff! 


BELGIUM 


Belgium benefited from the recovered world economic 
situation in 1994 and especially the improved economic 
situations of its fellow European Union (EU) member 
countries. As an export-oriented economy and an 
important minerals processor, the country's industry 
depended greatly on nondomestic markets, especially in 
the other EU countries, for many of its products. Not 
only did Belgium regain markets as a result of the 
worldwide economic recovery, but commodity prices on 
the international market for materials that have been 
traditional money earners rose as demand rose. In 1994, 
the Belgian gross domestic product (GDP) rose to the 
equivalent of $227.5 billion, an increase of 2.396 from 
the previous year; the trade balance for Belgium and 
Luxembourg [the Belgian-Luxembourg Economic Union 
(BLEU)] was a positive $6 billion. 

Belgium relied on imported raw materials for the 
majority of its nonferrous metals processing sector. In 
1993, the latest full year for which data were available, 
it became a net exporter of copper and lead, but it still, 
under normal conditions, needed to import refined 
metals to feed its semimanufacturing plants and was 
entirely reliant on imported raw materials to satisfy its 
needs for aluminum, nickel, and tin. Data for the 
complete year 1994 were not available to the U.S. 
Bureau of Mines (USBM), but, when available, they 
would probably show a scenario more consistent with the 
past than that of 1993, when the global recession caused 
a drop in some of the traditional export markets. 


Government Policies and Programs 


As one of the more socialized states, the Government 
of Belgium had some of the proportionally largest debts 
in Europe, with a GDP-to-debt ratio in 1994 of 138%, 
down slightly from 147% in 1993. The Government's 
expenses have traditionally, by mandate, included child 
allowances, health insurance, pensions, meal tickets, 
mandated vacations, and mandated cost-of-living 
increases, among others. One of the principle driving 
forces behind Belgian economic policy has been the 
desire to be in the vanguard of countries joining the 
planned Economic and Monetary Union (EMU) of the 
EU in 1999. In order to do this, however, Belgium 


must come to terms with its public finance crisis. A 
condition given in the Maastrict Treaty for joining the 
EMU was a GDP-to-debt level of 60%. Proposals to 
achieve this level included curbing tax allowances on 
benefits (mainly pensions), holding down expenditures 
for health services, cutting defense spending, and 
reducing unemployment. 


Environmental Issues 


Environmental policy in Belgium was the 
responsibility of the Federal Ministry of the Environment 
as well as its comparable ministries in the two separate 
regions of the country, Flanders and Wallonia. 

Individual companies assumed the responsibility of 
environmental protection in their own areas of concern. 
For example, the Cockerill Sambre Group reported in its 
annual report for 1994 that, during that year, it had put 
aside BEF1.3 billion ($37 million)? for improving 
various aspects of the environment and the Government 
of Wallonia agreed to a 15% subsidy to support a BEF3 
billion ($85 million) environmental investment program 
covering the next several years. These investments 
included improving the treatment of oil effluent from the 
four-stand tandem mill at Tilleur and drastically reducing 
air emissions at the Seraing coking plant by using a 
sealed housing for charging. As is true of most of the 
large corporations based in Belgium, Cockerill Sambre 
was an international organization and the environmental 
policies of the parent applied to the subsidiaries. In the 
Netherlands, Cockerill Sambre embarked on a major 
program to cut down on environmental pollution from 
chemical waste from the Devente paint line; in Germany, 
Ymos A.G. invested in a new nonchemical metal 
cleaning plant and was the first company in Germany to 
carry out an eco-audit. 


Production 


Production of mineral commodities generally remained 
stable or increased somewhat in Belgium during 1994. 
Increases in production generally followed the lines of 
exported goods, such as value-added nonferrous metals. 
During 1994, output of hot-rolled steel products 
increased by 13% compared with 1993; refined lead 
output increased by 6%; and refined copper and zinc 
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outputs increased by 2% each. As an importer and 
processor of raw materials, Belgium, in 1994 as in other 
years, was not able to afford to increase the value added 
to these imported raw materials to an extent that the 
prices became uncompetitive on the international market; 
the Government and industry have worked together to 
try to limit social costs to industry. (See table 1.) 


Trade 


International trade data for Belgium were covered in 
the context of the BLEU, and as such also contain the 
exports, reexports, and imports of Luxembourg. 
Although detailed trade data have not been available to 
the USBM for several years, little changed in 1994 
compared with prior years. Other members of the EU 
continued to be the most important trading partners. In 
1993, principal destinations for all products of the 
BLEU, based on value, were Germany (20.4% of the 
total), France (18.5%), the Netherlands (10.3%), the 
United Kingdom (9.0%), Italy (6.4%), other EU 
members (5.5%), the United States (5.1%), Japan 
(1.3%), and rest of the world (23.596). For imports in 
1993, principal sources were, based on value, Germany 
(22.8% of the total), France (16.9%), the Netherlands 
(13.0%), the United Kingdom (9.5%), the United States 
(6.5%), Italy (4.9%), other EU members (3.6%), Japan 
(3.2%), and the rest of the world (19.6%). 


Structure of the Mineral Industry 


Table 3 shows the principal plants with their locations 
and capacities of mineral industry concerns in Belgium. 
The only mining operations left in Belgium in 1994 were 
in the production of sand and gravel and the quarrying 
of stone. The metal processing sector of the industry 
used principally imported raw materials, whether metal 
concentrates, scrap, or other materials for smelting and 
refining or metal for forming and casting. For example, 
Belgium produced no primary aluminum and only a 
small quantity of secondary aluminum, but annually 
produces more than 300,000 metric tons (mt) of 
aluminum semimanufactures in the form of wire, rods, 
bars, sections, plate, sheet, and strip. The sand and 
gravel and stone industries principally supplied the 
domestic market and neighboring countries, with exports 
of some of the less common types of stone, such as 
marbles and the Belgian blue-grey limestone called 
"petit-granit," to worldwide destinations. 


Commodity Review 
Metals 


Cobalt.—Union Miniere (UM), based in Brussels and 
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a major component in the international supply/demand 
formula for cobalt, announced a departure from its 
traditional position as a producer of cobalt special 
products, such as powders and chemicals, to that of a 
producer of refined cobalt as well. The main feedstock 
for the special products had been refined metal, much of 
which had to be purchased on the world market. UM 
built a cobalt/nickel refinery based on solvent extraction 
in the late 1980's and, in an effort to secure a raw 
material supply for its production of special products, 
increased the capacity of the plant to 1,200 metric tons 
per year (mt/a) in 1994. The company announced plans 
to further increase capacity to 1,600/to/1,800 mt/a by 
1996. The upgraded facility was equipped to process a 
variety of materials, from low-grade cobalt metal to a 
variety of cobalt-bearing scraps and residues, including 
both old scrap and new scrap of metals processing and 
chemical plants. ОМ also developed а hydro- 
metallurgical process for processing zinc cement, a 
byproduct of zinc refining, that provided an ecologically 
sound alternative to the stockpiling of the material, the 
usual means of disposal in the past because of no 
economically viable alternative. Vast supplies of this 
cobalt-bearing (less than 10% cobalt) zinc slag occur not 
only in western Europe, but worldwide. 


Copper.—In a continuing effort to modernize its 
operations, UM announced plans to replace a major part 
of its copper refinery at Olen in northern Belgium with 
a new facility, probably by 1997. The new plant would 
have a workforce of 100 to 200 persons less than the 
current 1,600 and would have a capacity of 200,000 
mt/a, lower than both the existing "useful" capacity of 
270,000 mt/a and the nominal capacity of 330,000 mt/a 
of the existing plant. The company announced, 
however, that part of the old facility could be maintained 
to make up any shortfall in output from the new facility. 


Steel.—Late in 1994, Belgium's largest steel group, 
Cockerill Sambre SA, acquired the German steel concern 
EKO Stahl GmbH, the largest steel plant in what was the 
former German Democratic Republic (GDR). The 
acquisition of this steel plant, in the German state of 
Brandenburg on the border with Poland, not only was 
expected to give Cockerill Sambre ready access to the 
important domestic steel market in the eastern states of 
Germany, but also to that of the nations of eastern 
Europe, a market expected to expand in the near future. 
The contract for the acquisition of EKO Stahl included 
the installation of a hot-rolling mill, which had been 
lacking at the plant, an upgrade of the plant's cold- 
rolling line, and the installation of a new blast furnace. 
The new blast furnace would allow the company to 
produce 1.5 million metric tons per year (Mmt/a) of raw 
steel, boosting Cockerill Sambre's total capacity to 6.5 


Mmt/a. When the additions and modernization аге 
completed, slated for 1998, EKO Stahl would be an 
integrated steel plant. In the agreement with the 
Treuhandanstalt, the agency responsible for privatizing 
concerns in the former GDR, Cockerill Sambre acquired 
60% of EKO Stahl, effective January 1, 1995, and the 
successor of the Treuhandanstalt retained 40%. 
However, Cockerill Sambre was granted the option to 
acquire the remaining 40% at any time, but the German 
agency could not exercise its right to sell the 40% before 
December 31, 1999. 

Belgium's second largest steel group, Sidmar N.V., 
also ventured into the German steel industry in 1994 by 
acquiring a majority stake in Stahlwerke Bremen GmbH, 
the former Klóckner Stahl GmbH. Stahlwerke Bremen, 
on the Weser River about 40 kilometers (km) from the 
North Sea, was an integrated company with a 3.4 Mmt/a 
capacity. The agreement called for the formation of a 
common sales organization for the two companies, a 
substantial increase in sales by Stahlwerke Bremen of 
hot-rolled products, and an equivalent increase in sales 
by Sidmar of cold-rolled products. 


Zinc. —UM, following its corporate decision to trim 
zinc operations, closed its zinc refinery at Overpelt and 
canceled plans to double the capacity at its zinc refinery 
at Balen. In addition, in 1994, UM sold its zinc mines 
and refinery in the United States, the Tennessee-based 
Union Mines, and offered for sale, but then withdrew 
because of poor economic conditions, its Swedish zinc 
mining subsidiary, Ammeberg Mining Corp. Proceeds 
from the sale of these two subsidiaries was slated to help 
finance the new copper refinery at Olen and the group's 
copper smelter and precious metals plant at Hoboken. 
The mines in Sweden covered 15% of the Belgian 
refinery's concentrate requirements, with the remainder 
being supplied through long- or medium-term contracts, 
while purchases on the spot market were made only 
when required to fill demand. 


Industrial Minerals 


Diamond. — Belgium, specifically Antwerp, retained its 
position in 1994 as the world's leading diamond center 
and reported a turnover of diamonds valued at $18.5 
bilion, a 7.8% increase from that of 1993. The 
diamond industry contributed more than $2 billion to the 
Nation's economy, as reported in Diamond International, 
No. 35, May-June 1995. Exports and reexports of 
unworked diamonds by Belgium to the United States 
increased in terms of carat weight in 1994 by 41% 
compared with the previous year and increased in value 
by 1976. Exports and reexports of worked diamonds to 
the United States in 1994 decreased in carat weight by 
4% but increased in value by 2%, and per-carat value 


increased by 6%, indicating larger, more valuable stones 
being imported by the United States. А noteworthy 
aspect of Belgium's diamond trade in 1994 was a - 
14.5% decrease in unworked stones imported from 
Russia, coupled with an 34.6% increase in the value of 
the stones, indicating a higher grade of diamond. 
Imports from Russia of worked stones increased by 
10.6%, but the increase in value did not match that of 
the carat weight, rising only 7.3%. | Belgium's 
international trade in diamonds for 1992-94 is shown in 
tables 4 and 5. 


Mineral Fuels 


When the last coal mines in Belgium closed in 1992, 
the country became entirely dependent on imported 
primary energy and the only energy-related production 
in the country was that of refining imported crude 
petroleum. Once a major producer of coal, Belgium 
became an importer of coal to meet the needs of the 
steel, cement, and power-generating industries. Coal 
provided about 25% of Belgium’s energy needs, but has 
been losing ground to natural gas. Natural gas was 
more environmentally acceptable as a fuel and Belgium 
was at the center of the European gas grid. Distrigaz, 
the organization that held exclusive rights for the transit 
and distribution of natural gas in Belgium, began playing 
an increasingly important role in the overall gas 
distribution system in Europe.  Zeebrugge was the 
landing point for the Norwegian gas pipeline Zeepipe 
and was also a port capable of handling liquefied natural 
gas (LNG). Natural gas from the Netherlands was also 
transshipped through Belgium to customers in France; 
Distrigaz also transported Norwegian gas via Germany 
and the Netherlands to France. A new pipeline was built 
linking Zeebrugge would the French city of Blaregnies, 
forming a distribution link that will eventually allow the 
shipment of Norwegian gas to Spain. Approval was 
granted for a new pipeline linking Zeebrugge with 
Bacton in the United Kingdom. A planned pipeline 
linking Zeebrugge with the German grid near Aachen 
would not only increase the flow of gas to and from 
Germany, but would also provide access to the gas grids 
of eastern Europe and to Russian supplies. Domestic 
gas consumption in Belgium was about 11 billion cubic 
meters (ш?) in 1994, while transited gas was nearly 15 
billion m?; both were expected to grow as the 
infrastructure expanded for both domestic consumption 
and transshipment. 


Reserves 
Belgium had no economically exploitable reserves of 


metal ores or primary energy. The only mining in the 
country was the production of sand and gravel and the 
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quarrying of some stone, principally specialty marbles 
and the Belgian blue-grey limestone called "petit granit." 
Other than scrap generated domestically, almost all raw 
materials for the minerals industry must now be 
imported. 


Infrastructure 


In 1994, the Belgian National Railways (SNCB) 
operated 3,568 km of 1.435-meter (m) standard-gauge 
track, 2,563 km double track, and 2,207 km electrified, 
all Government-owned. The country had a total of 
137,876 km of roadways, of which 129,603 km were 
paved (1,631 km is limited access, divided highways) 
and 8,273 km were unpaved roads. The inland 
waterway system consisted of 2,043 km, of which about 
1,528 km were in regular use. There was 1,167 km of 
pipelines for petroleum products, 161 km for crude 
petroleum, and 3,300 km for natural gas. The principal 
ports were Antwerp, Brugge, Ghent, Oostende, and 
Zeebrugge. In 1994, the merchant marine consisted of 
21 ships of 1,000 gross weight tons or more totaling 
36,200 gross weight tons, which included 9 cargo ships, 
5 chemical tankers, 5 petroleum tankers, 1 liquefied gas 
tanker, and 1 bulk carrier. 


Outlook 


The economic outlook for Belgium for the next few 
years as of yearend 1994 looked more positive than in 
the past few years. Corporate restructuring and 
Government policies of budget cuts, split among the 
federal Government and the regional authorities of 
Franders and Wallonia, were expected to make Belgian 
products more competetive on the world market. The 
Belgian export-oriented economy relied heavily on the 
markets of its trading partners, but as corporate profits 
and cash flow improve and increase, it was expected that 
domestic demand would equal, if not surpass, exports as 
the driving force for the economy. 


LUXEMBOURG 


Luxembourg’s mineral industry consisted principally 
of processing raw materials and was dominated by the 
steel company ARBED S.A., part of the ARBED Group 
of companies with interests in steelmaking and products, 
cement, copper foil production, engineering and steel 
construction, mining, information systems, and trading, 
among others. Since its creation in 1882, ARBED has 
been the largest industrial group in the Grand Duchy of 
Luxembourg. The steel group had a turnover of $2.7 
billion in 1993, the latest year for which the USBM had 
data, compared with the turnover of $2.8 billion in 
1992. It recorded a loss of $165 million in 1993 
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compared with a loss of $103 million in 1992. Steel 
production in the group’s European and Brazilian steel 
companies rose, however, by almost 10% in 1993 to 7.8 
Mmt. 


Production 


Luxembourg's mineral industry was dominated by the 
steel company ARBED, which produced pig iron from 
imported iron ore, crude steel, and stainless steel, and 
was involved in many other areas of the economy, such 
as the cement and brickmaking industries. The country 
also has traditionally produced sand and gravel and 
crushed and dimension stone, but data on the actual 
production of these materials have not been published 
since the 1987 production year. However, national 
statistics indicate that about 0.2% of the national work 
force (or about 400 persons) was engaged in the 
extraction of nonmetallic minerals and produced products 
valued at about $30 million. 


Trade 


As a member of the BLEU, trade statistics for 
Luxembourg are inextricably linked with those of 
Belgium, and therefore are not able to be listed 
individually. 


Structure of the Mineral Industry 


Luxembourg's principal producers of mineral industry 
products are shown in table 7. 


Commodity Review 


The iron and steel sector remained the most important 
industrial sector of the economy. Steel production in 
Luxembourg remained below that of several years ago, 
but that was not seen as a problem since production can 
be tailored to demand, which has been low in the recent 
past. 


Infrastructure 


Luxembourg is a landlocked country with 272 km of 
1.435-m standard-gauge, 178 km double track, and 197 
km electrified railways operated by the Luxembourg 
National Railways (CFL). The country had a total of 
5,108 km of roadways; 4,995 km paved; 57 km gravel; 
and 56 earth. A pipeline of 48 km delivered petroleum 
refinery products. The only waterway is the Moselle 
River, of which 37 km in Luxembourg was navigable, 
and the only river port was Mertert. In 1994, the 
merchant marine fleet consisted of 50 ships of 1,000 
gross weight tons or more, totaling 1,477,998 gross 


weight tons. The fleet had nine liquefied gas tankers, 
eight bulk carriers, six combination bulk carriers, five 
petroleum tankers, four container ships, four roll-on-roll- 
off carriers, four chemical tankers, four refrigerated 
cargo ships, two combination ore/oil carriers, two cargo 
ships, and two passenger carriers. 


"Text prepared July 1995. 
?When necessary, Belgian francs (BEF) were converted to US dollars 
at the rate of BEF35.456 = US$1.00. 


Major Sources of Information 


Administration des Mines, Ministere des Affaires 
Economiques (Administration of Mines, Ministry of 
Economic Affairs) 

Brussels, Belgium. 

Institute National des Industries Extractives (National 
Institute of Extractive Industries) 
Liege, Belgium. 

Service Geologique de Belgique (Belgian Geological 
Service) 

Brussels, Belgium. 

Service Central de la Statistiques et des Etudes 
Economiques (STATEC) (Central Statistical and 

Economic Studies Service) 


Luxembourg, Luxembourg. 
Major Publications 


Annales des Mines de Belgique: Administration des 

Mines (Annals of Mines: Administration of Mines) 
Brussels, Belgium, biannual. 

Bulletin de Statistiques: Institute National de Statistique 
(Statistical Bulletin: National Institute of Statistics) 
Brussels, Belgium, monthly. 

Statistiques Industrielles: Institute National de Statistique 
(Industrial Statistics: National Institute of Statistics) 
Brussels, Belgium, monthly. 

Statistiques du Commerce Interieur and des 
Transports:Institute National de Statistiques (Statistics 
of Interior Commerce and Transport: National 
Institute of Statistics) 

Brussels, Belgium, monthly. 

Diamond International, London, United Kingdom, 
various issues. 

Annuaire Statistique (Annual Statistics), STATEC, 
Luxembourg, Luxembourg. 

Bulletin de Statec, STATEC, Luxembourg, 
Luxembourg, monthly. 

Indicateurs Rapides (Rapid Indicators), STATEC, 
Luxembourg, Luxembourg. 
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ТАВГЕ 1 
BELGIUM: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Aluminum, secondary including unspecified metals 
nic, white 


Bismuth, metal e/ 
Cadmium, prima 
Cobalt, prima 
Copper: 

ег е/ 


Unwrought, total of smelter and refined, primary and 

seconda , including alloys 

elined, primary and secondary including alloys 

which seconda 

ron and steel: 

Pig iron 

Ferroalloys: Electric furnace ferromanganese e/ 

teel: 

Crude 


Hot-rolled products 
Smelter: 
Primary e/ 4/ 
Seconda 5] 
ota 
Refined: 
Prima 
Seconda 
Total 


Selenium e/ 


Tin metal, secondary including alloys 
inc: 


Slab: 
Prima 
econdary (possibly remelted zinc) 
ota 
Powder 
Other, nonferrous: Precious metals, 


unwrought, n.e.s. 6/ kilograms 
Barite e/ = лл 


ment, raulic 


Cement, hydraulic | | | | | | 
Clays: Kadin 
Гате апд dead-bumee dolomite: Quicklime 
itrogen: N content of ammonia 
Sodium compounds: 
a as 


Sulfate e/ 


Stone, sand and gravel: 
careous: 
Dolomite 
Limestone 
Marble: 
In blocks cubic meters 
rus апа other 


Petit granite (Belgian bluestone): 


Juarried cubic meters 
ауес do. 
or О. 
rus and other О. 
о ‚а $ 
uartz and quartzite 
andstone: 


Rough stone including crushed 
Pavin 
Sand and gravel: 
Construction sand 
oun san 
r san 
ass san 
Other sand 
avel, dr 
ulfur: 
Бурос 
ementa 
Other forms 
Total 


Sulfuric acid, oleum 
ee Iootnotes at end of table. 


7,910 7,390 7.000 e/ 4,000 e/ 4,000 e/ 
3.000 2.500 2.000 2.000 2.000 
1.000 r/ 800 r/ 800 r/ 950 r/ 950 
1.960 1.810 1,550 1,570 1,560 

A = 2 = 1.200 e/ 
1,500 1,000 800 800 800 
103,000 105,000 102,000 102,000 103,000 
542.000 478,000 471,000 455,000 r/ 465,000 e/ 
332,000 298,000 306,000 299.000 300,000 e/ 
102,000 106,000 103,000 103,000 105,000 e/ 
9,420,000 9,350,000 8,530,000 8,180,000 r/ 9,030,000 
25.000 25.000 25.000 25.000 25. 
11,400,000 11,300,000 10,300,000 r/ 10,200,000 r/ 11,200,000 
11,000,000 10,800,000 10,300,000 9.750,000 r/ — 11,000,000 
65,600 69,800 75,400 76,000 76,000 
21.000 r/ 21.200 r/ 19.700 r/ 25.400 r/ 25.500 e/ 
Д I. А r. ; r. 2 r. ; 
69,800 78,100 75,300 e/ 75.900 e/ 75,000 e/ 
37,000 32.600 41,000 e/ 51.000 e/ 60,000 e/ 
"250 "250 "250 "250 "250 
6,060 4,430 5.260 e/ 5,000 e/ 5.000 e/ 
290,000 298,000 217,000 210,000 215,000 e/ 
67,000 87,000 93.400 90,000 e/ 95.000 e/ 
52.600 52.400 43,700 37,700 r/ 40,000 e/ 
1,350,000 1,310,000 1,680,000 r/ 1,500,000 e/ 1,500,000 e/ 
35,000 35,000 30,000 30,000 30,000 
6,930,000 7.180,000 8.070.000 7,570,000 7 8,000,000 e/ 
175,000 e/ 260,000 325.000 e/ 300,000 e/ 300,000 e/ 
2.080,000 2,020,000 1,870,000 1,750,000 e/ — 1,750,000 e/ 
274,000 272.000 514.000 r/ 535,000 r/ 500,000 e/ 
375,000 e/ 380,000 e/ 375,000 e/ 375,000 e/ = 
250,000 260,000 250,000 250,000 250,000 
4,290,000 4,030,000 3,980,000 4,000,000 e/ 4,000,000 e/ 
31,900,000 34,300,000 33,400,000 33,400,000 e/ 33,500,000 e/ 
480 358 232 250 e/ 250 e/ 
72 80 80 e/ 80 e/ 80 e/ 
989,000 864,000 1.210,000 1,200,000 e/ 1,200,000 e/ 
70,500 67,700 90,000 e/ 90,000 e/ 90,000 e/ 
10,800 12.000 15,000 e/ 15.000 e/ 15.000 e/ 
531,000 599.000 800,000 e/ 800,000 e/ 800,000 e/ 
3,930,000 3,970,000 4,130,000 4,000,000 e/ 4,000,000 e/ 
204,000 403,000 500,000 e/ 500,000 e/ 500,000 e/ 
2,080,000 2,660,000 2,400,000 e/ 2,400,000 её 2,400,000 e/ 
17.600 14,400 14,000 e/ 14,000 e/ 14,000 e/ 
9.340,000 9.160,000 9,200,000 её 9,200,000 e/ 9,200,000 e/ 
528,000 489,000 525.000 e/ 525.000 e/ 525.000 e/ 
589.000 2.310,000 2,300,000 е — 2,300,000 е 2,300,000 e/ 
2.030,000 2.070,000 1.950,000 e/ — 1,950,000 e/ — 1,950,000 e/ 
2 580,000 2,790,000 2.800.000 e/ 2,800,000 e/ 2,800,000 e/ 
4,130,000 4,190,000 4,900,000 5.000,000 e/ _ 5,000,000 e/ 
160,000 160,000 160,000 160,000 160,000 
150,000 140,000 140,000 140,000 140,000 
1,910,000 1,940,000 1,910,000 2,000,000 e/ — 2,000,000 e/ 


TABLE 1--Continued 
BELGIUM: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi DQ) eye DC DC 0167, 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black e/ 1,700 1,700 1,700 1,700 1,700 
Coal, bituminous 1,040,000 636,000 226,000 — — 
Coke, all types $,420,000 4,890,000 2,690,000 2,500,000 r/e/ 2,500,000 e/ 
Manufactured thousand cubic meters 655,000 565,000 551,000 550,000 e/ 550,000 e/ 
Natural (byproduct of coaImining): 
SS О. 19,000 e/ 11,000 e/ 7,500 e/ == = 
Marketable do. 10,900 6,690 4,000 e/ == == 
Petroleum гейпе roducts: 
Liquefied talem as thousand 42-gallon barrels 5,140 5,310 4,330 4,620 r/ 5,930 
Aviation gasoline do. 70 12 = = =- 
Naphtha and white spirit do. 14,800 12,200 8,600 е/ 9,200 e/ 9,200 e/ 
Gasoline do. 44,800 50,000 $2,400 47,700 r/ 48,500 
Jet fuel do. 11,500 12,400 13,700 12,100 r/ 13,200 
Kerosene do. 605 690 566 597 566 
Distillate fuel oil do. 76,300 81,900 80,500 79,800 r/ 85,100 
Refinery gas do. 4,070 3,810 3,500 e/ 3,500 e/ 3,500 e/ 
Residual m oil do. 37,500 48,500 44,800 43,900 r/ 37,600 
etroleum retin ucts: 
Bitumen do. 5,150 5,060 4,000 e/ 4,000 e/ 4,000 e/ 
Other e/ do. 11,000 10,000 8,500 8,500 8,500 
Refinery fuel and losses do. 12,000 e/ 12,000 12,300 11,700 12,000 e/ 
Total e do. 223,000 r/ 242,000 r/ 233,000 r/ 226,000 r/ 228,000 
e/ Estimated. r/ Revised 


evised. 

1/ Table includes data available to the U.S. Bureau of Mines through June 1995. 

2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 

3/ In addition to the commodities listed, Belgium produced a number of other metals and alloys for which only aggregate output figures were available. 
4/ Data not reported; derived by taking reported total lead output plus exports of lead bullion less imports of lead bullion. 

5/ Data represent secondary refined lead output less remelted lead; as such, the figures are probably high because they include some lead that was 
sufficiently pure as scrap that it did not require resmelting, but data are not adequate to permit differentiation. 

6/ Includes gold, platinum-group metals, and silver. 


TABLE 2 
BELGIUM: PRODUCTION, CONSUMPTION, AND IMPORT 
DEPENDENCE OF SELECTED NONFERROUS METALS 


(Thousand metric tons and percent) 


Meta 199 eTe Үе 
Aluminum, primary 

uction -- -- == 
/onsumption ‚© 21.8 U.C 
Im ad dence, percent 100.0 100.0 100.0 

O , refin 
Prod uction 297.6 306.2 336.0 
onsumption U Re J.C 


, p€ 20. net export 


ead, refined 
Production 99.3 98.9 116.8 
Consumption 71.7 64.1 14.0 


ence, perce net export net export net e Dort 


Nickel,smelter 
Production 


Consumption [9.6 21.4 22.8 


Import d dence cent 100.0 100.0 100.0 


Tin, smelter | 
Production -- -— - 
Consumption 2.6 2.5 2.5 
Import dependence percent [00.0 [00.0 [00.0 
inc, meta 
Production 297.6 217.2 209.6 
Consumption 200.0 189.0 210.0 


ence, percent net export net export -- 


Source: METALLSTATISTIK 1982-1992, Metallgesellschaft AG, Frankfurt am Main, Germany for 1991-92 and WORLD 
METAL STATISTICS, World Bureau of Metal Statistics, Ware, United Kingdom, v. 48, No. 5, May 1995 for 1993. 


ТАВГЕ 3 
BELGIUM: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 
Major operating companies Annual 


Commodi and major equity owners Location of main facilities capaci 
,admium, meta tons Vieille-Montagne NV Balen-Weze IC 
Оо. do. NV Metallurgie Hoboken-Overpelt SZ Overpelt 
V MHO SA 600 
ement ajor companies: ; 
Do. Cimenteries CBR SA (Societe Generale de Plants at Lixhe, Mons/Obourg, 
Belgique, or SGB) Harmignies, Marchienne, Ghent, 
et al. 3,200 
Do. ‘iments d'Obour Plants at Obourg and I SOC 


ompagnie des Ciment 


Belge (Ciments Francais 2,400 
sopper Metallurgie Hoboken-Overpelt SZ smelter at Antwerp-Hoboken б 
nion Minière SA- 58/37% Refinery at Olen 330 
DO. Metallo-Chimique N V smelter at Beerse RC 
Dolomite ,arsambre SA Dolomeuse Quarry at Floreffe 0C 
Do. do. Quarry at Marche les Dames 50€ 
DO. do. Plant at Namur 
Do. SÀ de Marche les Dames Quarries at Vezin and Scalaigneaux 
and Scalaigneaux 300 
Do. do. Plant at Vezin 35 
Do. ФА dews Dolomies de Marche-les-Dames Quarry at Nameche 00 
DO. | По. Of which-- 
Do. do. Soft-burned 500 
Dead-burned 200 
Do. А Dolomies de Villiers-le-Gambon Quarry at Villiers-le-Gambon 00 
ead, meta Metallurgie Hoboken-Overpelt SA melter at Antwerp-Hoboken 90 
nion Miniére Refinery at Antwerp-Hoboken 125 
Petroleum, геппес хеппепеѕ: 502,000 
42-gallon barrels/da Of which: 
Do. do. Епа Raffinaderji Antwerp Refinery at Antwerp 268,000 
DO. do. 5А Esso МУ do. (239,000) 
Jo. do. Belgian Refining Corp. do. (80,000) 
до. do. Мупаѕ Petroleum NV do. (125,000) 
teel: ompanies: 1,000 
which: 
Do. Cockerill Sambre SA Plants at Liége and Charleroi (5,000) 
(Government of Wallonia, 80%) 
DO. 1йтаг NV (Belgian Government 28. 1 1%; 
ARBED in Luxembourg, 66.97%) Plant at Ghent (3,960) 
Do. Jsines Gustave Boél NV Plant at La Louviere ‚020 
Do. orges de Clabecq SA Plant at Clabecc ,200 
Do. А lF'Abrique de Fer de Charleroi Plant at Charleroi 50C 
Оо. ALZ NV Plant at Genk-Zuic «t 
Do. New lubemeuse (NI W) SA Plant at Flemalle 00 
inc, meta Vieille-Montagne SA (Union Miniére SA melter at Balen- Weze ‚ 


cludes the capacity of the company SA Ciments de Haccourt. 


ТАВГЕ 4 
BELGIUM: EXPORTS AND REEXPORTS OF DIAMOND 


m ——————Á———————TquA a 
Destinations Quantity Value Quantity Value Quantity Value 


carats thousands carats thousands carats thousands 
ed, unworked or simply sawn, cleaved, or bruted: 
on 629,001 $44,217 477,509 $35,538 1,006,262 $46,125 
1a 53,749,387 1,117,313 70,000,000 1,600,534 64,068,213 1,577,182 
Israel 5,900,172 1,516,278 6,229,748 1,607,974 6,325,339 1,753,183 
Malaysia 377,084 61,178 503,912 64,101 433,042 79,825 

South Africa, Republic of 65,925 33,504 19,500 50,355 117,316 71,178 

Sri Lanka 539,147 76,899 374,532 96,844 608,774 95.938 

Switzerland 404,372 10,944 198,640 36,970 272,015 56,414 

Thailand 898,454 143,205 121,760 187,035 1,146,364 203,983 

Tunisia 30,998 4,949 611,370 2,536 26,971 4,417 

United Kingdom 6,119,348 585,850 4,994,308 457,268 4,513,043 528,574 

United States 508,033 230,431 444,952 305,256 626,142 362,769 

Unspecified 809,961 83,781 1,117,488 108,009 1,216,135 145,847 

ota 0.031.848 908.549 85.05 5 120 80.359.616 459254 
Worked but not mounted or set: 

German 312,968 $202,109 291,177 $206,639 274,662 $206,660 
ong Kon 649,215 499,156 628,371 522,620 767,866 608,939 
rae 305,570 217,631 343,104 239,861 400,191 270,355 

Ital 151,852 75,783 183,623 92,023 236,920 119,463 

Japan 450,296 502,218 442,993 535,531 454,846 610,170 

Switzerland 282,612 251,494 369,696 287,190 500,650 397,461 

Thailand 116,186 70,335 196,912 118,347 239,842 161,771 

United Kingdom 138,778 104,358 223,098 185,254 196,729 226,120 

United States 1,414,597 990,572 1,663,570 1,229,193 1,594,325 1,251,256 

Unspecified 716,532 426,728 797,690 498,111 817,094 541,769 

ota 1,538,60€ 40.384 „140,234 914,769 A83, 93,964 


Source: Diamond International, July-Aug. 1993, No. 24; Mar.-Apr. 1994, No. 28; and May-June 1995, No. 35, London, United Kingdom. 


TABLE 5 
BELGIUM: IMPORTS OF DIAMOND 


р 93 14 


Sources Quantity Value Quantity Value Quantity Value 
carats thousands carats thousands carats thousands 
Natural rough, unsorted, and sorted, unworked or 

simply sawn, cleaved, or bruted: 
Ап ofa 636,812 $146,825 712,724 $135,281 689,443 $132,687 
Australia 8,474,381 60,208 7,932,624 53,214 9,245,275 58,016 
Commonwealth of Independent States 17 59,880 6,132 1,404,919 48,470 1,201,056 65,253 
Cóte dTvoire 868,163 88,322 683,691 101,520 605,078 94.051 
Israel 1,285,198 218,260 1,829,278 301,674 1,633,937 339,423 
Liberia 1,909,299 293,704 5,006,234 290,143 3,268,982 394,106 
ierra Leone 831,366 179,446 344,626 79,637 526,743 107,134 
Switzerland 796,144 45,720 1,447,859 153,544 369,134 58,108 
United Kingdom 24,899,237 1,947,833 38,511,282 2,374,185 19,473,831 2,331,784 
United States 1,133,411 81,343 1,572,907 138,508 1,279,561 127,275 
Zaire 18,907,387 589,438 18,709,867 701,208 17,047,209 940,806 
nspecifie 5,376,045 617,886 6,912,948 702,489 8,964,174 783,305 

ota 
Worked but not mounted or set: 

Commonwealth of Independent States 1/ 347,981 $376,082 389,605 $399,963 430,950 $429,124 
German 144,809 88,732 112,761 80,396 130,862 87,061 
ong Kon 304,550 155,800 301,396 178,502 304,382 207,782 
1a 1,296,681 425,226 1,754,266 560,059 1,888,913 605,959 
Israel 428,031 383,840 468,803 463,780 460,859 482,312 
South Africa, Republic of 128,845 141,251 109,185 142,333 81,236 120,849 
Sri Lanka 199,477 83,269 247,229 113,874 232,328 108,575 
Switzerland 89,610 122,299 131,777 165,732 105,704 204,182 
Thailand 264,194 124,560 333,893 161,665 395,514 203,806 
United Kingdom 89,838 84,817 118,300 132,571 108,101 149,830 
United States 429,423 356,088 479.240 384,989 483,997 443,815 
Unspecified 530,838 342,769 597,834 431,478 666,320 472,993 
ota 4 4 ‚684, ‚044 ы 4 59, el 5.258 


ince Арг. 1992; formerly U.S.S.R. 


Source: Diamond International, July-Aug. 1993, No. 24; Mar.-Apr. 1994, No. 28; and May-June 1995, No. 35, London, United Kingdom. 
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ТАВГЕ 6 
LUXEMBOURG: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodi 1990 199] 9 1 1994 
ement, hydraulic 635, 687,186 600,000 r/ € 520,000 r/e 520,000 є 
ypsum and anhydrite, crude е 400 400 | 400 40€ 40€ 
on and steel: Metal: 
Pig iron 2,645,200 2,463,000 2,256,000 2,411,000 1,927,000 
teel: 
rude 3,560,290 ‚3 19,440 3,068,463 ,293,00€ 3,092,000 
Semimanufactures ,950,035 ‚8 7,000 ,590,000 ,650,00€ ,620,000 
osphates: i homas slag: _ 
oss weight 502,87 35,518 19,000 ,000 « 00,000 € 
2205s content 108,518 95,000 e 93,000 € 100,000 € 5,000 « 


stimated. r/ Revised. 
]/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available to the U.S. Bureau of Mines through June 1995. 
3/ Construction materials such as dimension stone and sand and gravel are also produced, but the amounts are no longer reported and no 
basis exists for the formulation of reliable estimates of output levels. 


TABLE 7 
LUXEMBOURG: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons) 
Commodity Major operating companies Location of main facilities Annual 
and major equity owners capacity 
Cement SA des Ciments Luxembourgeois Plant at Esch-sur-Alzette 


(ARBED, 5096; SGB, 25%) 450 
Do. Intermoselle SARL (ARBED, 3396) Plant at Rumelange 1000 


Steel Acieries Reunies de Burbach-Eich-Dudelang Plants at Differdange, 
(ARBED) (SGB, 25%; Belgian Government, Dudelange, Esch-Belval, 


3196; and others) and Esch-Schifflange 5320 


THE MINERAL INDUSTRY OF 


BHUTAN 


By John C. Wu! 


The Kingdom of Bhutan, a landlocked mountainous 
country with a land area slightly larger than Switzerland, 
is situated on the southeast slope of the Himalayas, 
bordered on the north and east by Tibet in China and on 
the south and west by the Assam-Bengal Plain in India. 
More than one-half of Bhutan is covered with forests. 

The mineral resources of Bhutan include beryl, coal, 
copper, dolomite, graphite, gypsum, iron, lead, 
limestone, marble, mica, pyrite, quartzite, slate, silver, 
talc, tin, tungsten, and zinc. Currently, dolomite, 
gypsum, limestone, quartzite, sand and gravel, and slate 
were being mined for the manufacture of ferrosilicon and 
microsilica, calcium carbide, cement and construction 
materials. Small quantities of coal, copper, graphite, 
iron, and silver have been mined in past years. 

Bhutan's mining sector, composed of several small- 
scale mining firms with leases from the Government for 
mining mainly industrial minerals, is the smallest sector 
of the economy. According to Bhutan’s Central 
Statistical Office, the estimated value of the mining 
industry output in 1994 was $2.8 million,? accounting 
for 1.1% of Bhutan's gross domestic product, estimated 
at $251 million in 1994. The Royal Government of 
Bhutan (RGOB) recently drafted a Mines and Minerals 
Management Act. However, Bhutan has no legal 
provision to grant mineral rights to foreign investors for 
exploration and development of mineral resources. 

Limestone, produced from the Khanku deposit in the 
Paro district and the Penden deposit in the Samchi 
district, both in western Bhutan, was mostly used in the 
manufacture of cement. The cement plant at Gomptu, 
about 50 kilometers (km) south of Thimphu, the national 
capital, is owned and operated by Penden Cement 
Authority Ltd. An expansion program was undertaken 
in 1994 by Penden Cement to raise its capacity to 800 
metric tons per day (mt/d) from 300 mt/d. Limestone 
produced from the Hauri Khola, Purbia Khola, 
Kaleshwar, and Mirchang deposits was used in the 
manufacture of calcium carbide. The 22,000 metric tons 
per annum (mt/a) calcium carbide plant at Pasakha, near 
Phunchholing in southern Bhutan, was operated by 
Bhutan Carbide & Chemicals Ltd. (BCCL), owned 36% 
by RGOB, 20% by Thimphu-based Tashi Commercial 
Corp. (ТСС), and 44% by public shareholders. 

Bhutan Ferro Alloys Ltd. (BFAL) completed 


construction of its 15,000 mt/a ferroalloy plant using 
Norway's ELKEM technology at Pasakha, near 
Punchholing in southwestern Bhutan. The $26 million 
plant began production of ferrosilicon in 1994? Raw 
materials were supplied from a quartzite mine in the 
Samchi region, about 200 km west of the plant site. 
BFAL is owned 25% by RGOB, 20% each by BCCL 
and ТСС, 12426 by Tokyo-based Marubeni Corp., 8% by 
Japan International Development Organization, and 15% 
by public shareholders. 

According to the latest available information from 
Bhutan's Central Statistical Office, the country's major 
exported mineral commodities in 1993 were calcium 
carbide, cement, and dolomite. Calcium carbide and 
cement was exported mostly to India, while dolomite 
was sold principally to Bangladesh. Export earnings 
from calcium carbide were $12 million, accounting for 
17.6% of total exports, and from cement, $4 million, or 
6.1% of total exports. Export earnings from dolomite 
were $180,000.  Bhutan's major imported mineral 
commodities were gasoline and diesel oil, valued at $5 
million, accounting for 24% of total imports in 1993. 
Bhutan also imported 4,890 mt of salt in 1993 to meet 
domestic requirements. India was the dominant supplier 
of these import mineral commodities. 

Reserves of most of Bhutan's minerals were unknown, 
largely owing to the difficulty of access to much of the 
country because of its extremely mountainous terrain and 
lack of roads. Systematic exploration and geologic 
mapping in Bhutan by the Department of Mining and 
Geology of the RGOB, assisted by the Geological Survey 
of India, are still at an early stage. Geologic mapping at 
a scale of 1:50,000 covers only 35% of the country. 
However, the Himalayas are known to include thick 
sequences of carbonate rocks and its mineral reserves of 
dolomite, limestone, and quartzite are considered to be 
large. | Reserves of quartzite recently have been 
estimated at 5.5 million metric tons (Mmt) in the Samchi 
mining district of western Bhutan. 

Bhutan has 2,165 km of roads, of which 418 TT are 
paved; 1,285 km unpaved gravel; and 462 km 
unimproved. The country has two airports, but no rail 
network. Domestic telephone service is very poor and 
international telephone and telegraph service is linked by 
land through India. Bhutan's main power source was 
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from its 325-megawatt (MW) Chukha hydroelectric 
power station on the Wangchu River in southwestern 
Bhutan. The power station not only provided electricity 
to central and southern Bhutan, but also sold a 
substantial part of the output to India. With two 
additional small powerplants, Bhutan's total installed 
capacity was 344 MW in 1994. 

In 1994, the RGOB began construction of two mid- 
sized hydropower stations with financial and technical 
assistance from Austria and India. The Basachu power 
station will have a capacity of 61 MW; the first stage of 
the plant, with a capacity of 22.2 MW will be built in 
the Sankosh basin and is scheduled for completion in 
1997. The 60-MW capacity Kurichu power station 
having an initial capacity of 45 MW is being built near 
Mongar in eastern Bhutan, and is scheduled for 
completion in 1999. 

Bhutan's economy is one of the least developed in the 


world and is largely dependent on foreign financial and 
technical aid from India, Japan, and international 
organizations. Cooperation between Bhutan and India in 
the power sector is expected to continue, and India will 
remain a major trade partner. Bhutan’s economic 
development will require upgrading of its infrastructure, 
such as highway network improvement and expansion, 
telecommunication modernization, and hydroelectric 
power generation capacity expansion. Further mineral 
exploration is a prerequisite to growth in Bhutan's small 
mining sector. 


"Text prepared Mar. 1995. 

"Where appropriate, values have been converted from Bhutanese 
ngultrum (Nu) to U.S. dollars at the rate of Nu30.5 = US$1.00in 1993 and 
Nu31.4=US$1.00in 1994. 

SHandelsman, S., The Prospects and Requirements for Increasing 
Private Sector Investments in the Mineral Sector of the Countries of the 
South Asian Association for Regional Cooperation. Dec. 1994, p. 8. 


TABLE 1 


BHUTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


( Metric tons unless otherwise specified) 


Commodity 2/ 1990 1991 1992 1993 1994 
Cement 153,000 153,000 127,000 130,000 140,000 
Dolomite 100,000 90,000 90,000 90,000 95.000 
Gyp sum 22,000 22,000 20,000 20,000 20,000 
Limestone 220,000 220,000 190,000 198,000 200,000 


]/ Table includes data available through Mar. 17, 1995. 
2/ In addition to the commodities listed, crude construction materials, such as sand and gravel and a variety of stone, 
presumably are produced, but information is inadequate to make reliable estimates of output levels. 


THE MINERAL INDUSTRY OF 


BOLIVIA 


By Pablo Velasco’ 


During 1994, Bolivia’s mining industry continued to 
play a dominant role in support of the economic life of 
the country, primarily because the Government-owned 
mining companies no longer account for much of the 
national output. The economy was sound in the sense 
that growth was continuing at a reasonable level, and 
inflation had declined to a low level. However, Bolivia 
needed more immediate investment, and the country 
continued to be greatly dependent on aid from world 
multilateral and bilateral organizations. The great 
expectations following the 1993 election of a new 
president had yet to materialize. The free market and the 
welcoming of foreign investment policies were expected 
to continue in the future, regardless of which political 
party leads the government. 

The Bolivian government was gearing up to sell its 
State-owned mines, but first it must overcome the hurdle 
of its own people, who had a tradition of strongly 
objecting to private enterprise. The Denver, Colorado- 
based mining consulting firm of Behre Dolbear & Co. 
was tapped by the State-owned mining concern 
Corporacion Minera de Bolivia (COMIBOL) to help it 
sell a number of mining and smelting operations to 
private investors. Mining was and still is the mainstay of 
Bolivia's long-struggling economy. Bolivia has the 
largest silver mine in the world, and has ample 
antimony, gold, lead, tin, and zinc reserves to sell. 
Behre Dolbear had been contracted to evaluate the assets 
and improve the operations of 11 lead, silver, tin and 
zinc properties, 2 inactive mining operations and 4 
smelters. There is a recognition that Bolivia's mines are 
not performing at world standards; to perform at that 
level, they would have to change the operating system of 
the mines, which means privatization, a word so 
politically charged in Bolivia that the official term for it 
is capitalization. 

The contribution of the mineral sector to the national 
economy in 1994 remained at 8% of the gross domestic 
product (GDP) or about $6.8 billion. More revealing 
was the contribution of minerals to Bolivia's exports: in 
1994, it was 46%, or about $504 million, well above 
their value in 1993 of $452 million. Gold became the 
most valuable export, producing an income of about 
$119.1 million, an increase of more than one-half of the 
1993 figure ($76.3 million). Hydrocarbons continued in 


third place in the Bolivian export balance sheet, after 
minerals and nontraditional goods. However, in 1994, 
the nontraditional export value increased more than 78% 
compared with that of 1993 and represented about 53% 
of the total exports earnings. 

The medium mining sector—the privately owned 
commercial mines—was the dominant producer 
responsible for more than one-half (52%) of the value of 
mine production in 1994. COMIBOL, the state-owned 
company, in the same period declined in importance 
relative to the value in the national production from 51% 
in 1985 to 9% in 1994, 

According to the National Statistical Institute (INE), 
the country’s GDP grew by 4.2% in 1994, greater than 
the 3.2% growth registered in 1993. Inflation in the 
country and the public debt continued under control. The 
consumer price index rose by 8.2% in 1994, compared 
with 9.3% in the previous year. Exports increased by 
about 5.4% to $748.4 million, owing to increases in 
nontraditional export products, while mineral exports 
and natural gas declined by 4.6% and 26.5%, 
respectively. The future of the hydrocarbon sector 
continued to depend upon the continuation of exports to 
Argentina; the implementation of the natural gas export 
project to Brazil, which was finally taking real shape, 
may also include Chile; and greater domestic use of gas. 


Government Policies and Programs 


Government policies had been designed to increase 


private investment as well as capital and labor 


productivity. The National Secretary of Mining had the 
overall responsibility for the Government’s mining 
policy as well as issuance of sectoral regulations and 
general supervisory duties for the Nation’s mining 
industry. 

In 1994, the Bolivian Government established a 
commission to study reform and modernization of the 
current Mining Code, simplifying and cleaning up 
concession registration, and probably removing current 
differences between exploration апа exploitation 
concessions to result in a single mining concession. The 
Government intended to regulate this situation by giving 
holders of such concessions the opportunity to either 
bring their payments up to date or lose the concession. 
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In 1994, the Bolivian Government enacted several Laws, 
Supreme Decrees (S.D.) and Supreme Resolutions (S.R.) 
regulating various activities of the mining industry. 
Four of the most important legal ordinances (Laws and 
Supreme Decrees) issued during the year were as 
follows: 

€ Law No. 1534, February 25, 1994— Beginning in 
1994 and lasting for a period of 2 years, a compensation 
fund Decree was issued in favor of the mineral producer 
Departments giving them the equivalent of 2.5% of the 
net sales export value. 

ө S.D. No. 23727, February 11, 1994—Approved that 
COMIBOL would be directed by a Board of Directors 
composed of seven members, which would be designated 
by the Bolivian President through a Supreme Resolution. 

ө S.D. No. 23809, June 24, 1994— Authorized the 
addition to article 209 of S.D. No. 21660, July 10, 
1987, the service contracting of foreign consultants to 
carry on the process of capitalization (privatization) of 
companies and consortiums with a mixed economy. 

ө S.D. No. 23896, November 24, 1994—Designated a 
new Ministry of Economic Development, to be in charge 
of the National Secretaries of Mining, Energy and 
Hydrocarbons, Transportation, Industry and Commerce, 
Agriculture, and Tourism. 

The new Government economic program, known as 
the "Plan for All," emphasized on two main programs 
related to the mineral sector: 

(1) Capitalization and democratization of public 
enterprises, a new form of privatization in which 
companies were not sold to private investors, but 
investors were invited to subscribe additional capital, up 
to 50% of the shares, and granted management control, 
with the rest of the shares being distributed to all adult 
Bolivian citizens through pension funds. The six large 
public enterprises that were expected to be capitalized 
included Yacimientos Petroliferos Fiscales Bolivianos 
(YPFB), Empresa Nacional de Telecomunicaciones 
(ENTEL), Lloyd Aereo Boliviano (LAB), Empresa 
Nacional de Electricidad (ENDE), Empresa Nacional de 
Fundiciones (ENAF), and Empresa Nacional de 
Ferrocarriles (ENFE). It was expected that investment 
related to capitalization would be equivalent to 60% of 
Bolivia's GDP; that was, more than $2.0 billion. 

(2) Implementation of a project to export natural gas 
to Brazil, which was expected to produce annual 
revenues of about $230 million and was expected to 
attract foreign investment in oil and gas development. 

Bolivia began the process of privatizing mines in May 
1994, when it invited bids for exploration and 
exploitation of all its undeveloped properties. According 
to Bolivia's 1993 privatization law, up to 50% of assets 
were to be sold in the international market, with the 
remainder to be given out to all Bolivians of legal age in 
the form of a pension, replacing an otherwise bankrupt 
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national pension plan. 
Environmental Issues 


In 1994, the Ministry of Sustainable Development 
(Secretaria de Desarrollo Sostenible) of Bolivia, through 
its National Environmental Secretariat (Secretaria 
Nacional del Medio Ambiente) developed four draft 
regulations applicable to the Bolivian Environmental 
Law No. 1333. The draft Environmental Impact 
Assessment and Environmental Quality regulations for 
air, water, and other activities applicable to new mining 
projects in Bolivia were similar to those in other 
developed countries. However, these environmental 
regulations were more strict than other ones enforced at 
international levels. The Inter-American Development 
Bank (IDB) of Washington DC, recently approved a $20 
million environmental assistance Loan to the Ministry of 
Sustainable Development of Bolivia for various activities 
applicable to preserving the environment in new mining 
and processing projects, including abandoned mined 
lands projects. A Swedish Technical Mission in Bolivia 
prepared a preliminary report indicating a new criteria 
for establishment of levels and limits of permissible 
contamination in the mining and industrial sectors. The 
Government, concerned about environmental remediation 
of old mining sites in various parts of the country, 
prepared environmental audits of mining and smelting 
areas to follow through with backing by the IDB and in 
consultation with the U.S. Bureau of Mines. 


Production 


Officially reported data for 1994 indicated that the 
value of Bolivia’s nonfuel mineral production increased 
by about 13.9% to $412.5 million compared with $362 
million in 1993. The tin industry showed an increase of 
8.9% in value, even though primary tin output decreased 
by 14% to 16,329 metric tons (mt) in 1994. 

During the past 5 years, the Bolivian mining industry 
has tried to diversify its mineral production away from 
tin by increasing production of gold, silver, and lead. 
Production of zinc reached a figure of almost 101,000 
mt, but decreased 16.% in value to about $100 million 
compared with that of 1993. 

Lead output decreased 7% to 19,678 mt but increased 
5% in value to $10.8 million. Silver production 
maintained almost the same level as that of the previous 
year, or about 350 mt of silver in concentrate, but 
increased 32% in value to $60 million compared with 
previous year. Officially recorded gold production 
increased 96% from 10.4 mt of gold 1993 to about 12.8 
mt of gold in 1994. This increase, according to the 
National Secretary of Mining, was due largely to the 
stable gold prices and higher production by the Empresa 


Minera Inti Raymi, the largest gold producer in the 
country. The best official record continued to be that of 
gold produced as precipitates in heap-leaching operations 
and exported as such. COMIBOL’s efforts were 
concentrated on privatization programs to attract private 
firms to operate its mines under joint ventures or 
operating contracts. Crude oil and natural gas were 
produced by YPFB and its contractors. YPFB’s 
production in 1994 represented 7746 and the contractors 
23% of the country's total production. Natural gas 
extraction increased 5.846 in 1994 compared with that of 
1993. 


Trade 


Nonfuel minerals and mineral fuels (oil and gas) 
continued to Бе  Bolivia's leading exports; in 
combination, they contributed about 46% of Government 
revenues. Exports of nonfuel minerals in 1994 increased 
13.946 in value, compared with those of 1993, to $412.5 
million, amounting to less than one-half of total exports. 
In 1994, Bolivia's mining exports to the United States 
dropped by 10.5% to $73.6 million. Mineral exports to 
European countries decreased by 7.3% to $250 million. 
Gold, tin, and zinc continued in 1994 to lead nonfuel 
mineral exports by value, along with a strong 
performance by silver. Tin export earnings, historically 
Bolivia's most important mineral export, increased about 
9% in value to $90.7 million in 1994. Zinc exports, the 
rising star among Bolivia's mineral exports, likewise 
decreased 12% in value to about $105 million. Gold 
exports increased by 47% in volume and 56% in value 
to $119.1 million in 1994. 

The medium-size mining sector was, for the fifth 
straight year, the largest exporter within the mining 
sector. This sector's exports went up 16% in value in 
1994 compared with 1993, and represented about 52% 
of Bolivia's total mineral exports. The small-size mining 
sector and mining cooperatives accounted for 20% of the 
country's total mineral exports and 26% of the smelters. 
The nonfuel minerals sector surpassed the hydrocarbon 
sector as the leading foreign exchange earner for the 
seventh consecutive year. 

Empresa Metalúrgica de Vinto, formerly Empresa 
Nacional de Fundiciones (ENAF), the previous foreign 
exchange leader in the mining sector, had another 
excellent year in 1994. Exports of metallic tin by Vinto 
increased in volume 7% to 15,380 mt, and increased in 
value 11% to $83 million from $74.5 million in 1993. 
Tin export value, including metallic tin, was down 23% 
to $90.7 million. 

In 1994, hydrocarbons (crude oil, natural gas and 
liquiefied natural gas) dropped to third place in Bolivia's 
export sector, after minerals and the nontraditional 
goods. Nevertheless, through taxes on exports and 


domestic sales, they contributed 39.146 of the national 
treasury's consolidated revenues. In 1994, hydrocarbons 
decreased from 11.5% the previous year to 8.3% by 
value of Bolivia's total exports. The value of exports to 
Argentina decreased to $91.6 million, compared with 
$99.4 million in 1993. Petroleum and refined products 
exports in 1993 continued to be minimal. 


Structure of the Mineral Industry 


The National Secretary of Mining and the Secretary of 
Energy and Hydrocarbons, respectively, were the 
principal policymaking regulatory agencies within the 
mining and petroleum sectors of the economy. The 
National Secretary of Mining controlled and participated 
in the mineral industry with the Servicio Geológico de 
Bolivia, the Instituto de Investigaciones Minero- 
Metalúrgico de Oruro, and COMIBOL as autonomous 
entities. 

COMIBOL, formerly the largest mineral producer in 
the country, continued trying to attract private firms to 
operate its mines under joint-venture or other contracts, 
and reopened some mines to boost their mineral output 
in 1993. Producing only 14.2% of the value of Bolivian 
mine production in 1994, COMIBOL had been 
responsible for two-thirds of the country’s total 10 years 
before. By November 1994, the COMIBOL’s labor force 
was reduced to 1,500 compared with 4,400 in 1993; 
6,000 in 1992; and 27,500 in 1985. Only three of 
COMIBOL’s existing mines remained in operation in 
1994, Huanuni tin mine (with 508 workers in May 
1994), Colquiri tin-zinc mine (464), and Caracoles 
(140), not all of which were likely to attract private 
investors. Thirteen properties were rented to mining 
cooperatives, whose members scavenged what they could 
from old workings, and eight mines were abandoned. 
The president of COMIBOL anticipated that COMIBOL 
was expected to begin formal contacts with multinational 
firms to transfer its mines and smelters to private 
control. COMIBOL was seeking to contract with an 
international consultant to provide bankable reserve 
assessments of its four underground tin, zinc, lead, and 
silver mines. The state-owned corporation hoped to 
attract multinational companies committed to investing a 
total of $300 million by 1995 to revamp its mines and 
smelters and in exploration concessions. Foreign 
investors would have to guarantee investments in equity 
shares in the smelters and in joint ventures to administer 
the mines, and would not have to pay a fixed price. 
Despite the scaling down of its operations, COMIBOL 
was still the major single producer of minerals in the 
country and could become more productive after 
reorganizing. 

The private mining sector, comprising medium- and 
small-scale mining entities and cooperatives, maintained 
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its position as the leading producer of antimony, gold, 
lead, tin, tungsten, and zinc in the country. 

In the private sector, there were 11 affiliated mining 
companies in 1994 under the National Association of 
Medium-Size Miners: AUSPAC of Australia, Empresa 
Minera Avicaya Ltda., Empresa Minera Borrosquira 
Ltda., Empresa Minera Bernal Hnos., Cia. Minera La 
Barca S.A., Cia. Minera Salinas S. A. (COMISAL), Cia. 
Minera del Sur S.A., Cia. Minera Conception S.A. 
(COMCO), Empresa Minera Unificada S. A.(EMUSA), 
Empresa Minera Inti Raymi S.A., and Cia. Minera La 
Rosa S.A. 

The Small Miners Association, grouped under the 
Cámara Nacional de Minería, included 600 small mines 
operating in the country in 1994, a decrease of 50 
compared with 1993. Mining cooperatives were 
organized under the Federación Nacional de 
Cooperativas Mineras and included most of the gold 
mining cooperatives of Tipuani, Guanay, Mapirí, and 
Conzata. According to the National Institute of 
Cooperatives, there were more than 320 mining 
cooperatives in the country, grouped under the 
Federación Regional de Cooperativas, of which about 
40% were mining gold in 1994, mainly in the Tipuani 
area in the Province of Larecaja, La Paz Department. 

During 1994, COMIBOL continued to operate three 
concentrating plants and two smelting subsidiary 
companies. COMIBOL controlled smelting and refining 
of metals through Empresa Metalúrgica de Vinto 
(antimony and tin), and the Telamayu bismuth smelter. 
The Empresa Metalárgica de Karachipampa (lead, silver, 
and zinc), remained shut down since mid-1984 because 
of a shortage of ore feed and the lack of operating 
capital. 


Commodity Review 
Metals 


Antimony.—Bolivia's antimony output increased 27% 
in weight and 68% in value in 1994, and its production 
was entirely in the hands of the private sector. 
Approximately 60% was produced by the medium-size 
group of mines, and 4076 by the small-size group of 
mines and cooperatives. Empresa Minera Unificada 
S.A. (EMUSA), operating its Chilcobija and Caracota 
Mines, remained by far the largest Bolivian antimony 
producer, closely followed by Cia. Minera Salinas S.A. 
The Empresa Minera Hermanos Bernal no longer 
produced primary ore. In 1994, Bolivia exported 8,937 
mt of antimony, a 52% increase in volume and 60% 
increase in value compared with that of 1993. Of the 
total amount of antimony exported, 35% was in 
concentrates and 58% was as antimony trioxide, with the 
remaining 7% as antimony alloys. Of the total antimony 


100 


exported, 49% went to United States 42% to Europe; 
and the remaining 9% to Asia and Africa. 

The private Palala antimony smelter of the Hermanos 
Bernal in Tupiza, Department of Potosí, produced 21% 
of the antimony trioxide in 1994 and 79% was produced 
by Empresa Metalurgica Vinto in a toll basis. 

Gold.—Official gold production in Bolivia increased 
in weight and value 23% and 31%, respectively, to 
12,837 kilograms (kg) and $158.6 million. Private 
exporting of gold was legalized in August 1985 by S.D. 
No. 21060. Gold in Bolivia was produced mainly by 
application of modern heap leaching methods to extract 
gold from low-grade crushed ore from an epithermal 
subvolcanic gold-silver deposit at the Kori Kollo open pit 
mine, now Bolivia's most productive mining operation 
and one of the leading gold mines in Latin America. The 
success of Empresa Minera Inti Raymi, a subsidiary of 
the U.S. firm, Battle Mountain Gold Co., which owns 
8576, has attracted attention to the possibility of 
comparable deposits and a number of other overseas 
companies have acquired concessions elsewhere. In 
September 1994, Orvana Minerals of Canada and MK . 
Gold Company of Idaho began test drilling in the 
Challapata and Candelaria areas south of the city of 
Oruro; in December 1994, Orvana announced the 
discovery of a promising gold showing at Pueblo Viejo 
de Lipez. Da Capo Resources of Vancouver, Canada, 
drilled at Amayapampa and Capa Circa; American 
Barrick of Canada and Auspac of Australia were drilling 
at Escala in the Lipez area and Pan World Minerals 
International of Utah entered into a joint venture with 
the Bolivian Bartos Group to develop the small Vilarque, 
Charito, and San Silvestre gold mines, as well as from 
alluvial deposits. Bolivia produces around 18,662 kg of 
gold annually, most of it mined by small cooperatives 
that sell its production as contraband. 

According to officials of Empresa Minera Auspac S.A. 
of Bolivia, a subsidiary of Australia's Auspac Gold NL 
in July 1994 signed a $2.5 million joint venture with 
American Barrick Resources of Canada to take its Escala 
gold prospect to the feasibility stage. Drilling was 
expected to show in 1995 if Escala, at 4,000 meters (m) 
elevation in the Los Lizpez zone of the Bolivian Andes, 
had enough gold to be mined. The richest and most 
productive alluvial gold deposits were located on the 
Tipuani, Марії, Kaka, and Challana Rivers, all in the 
northern area of the Department of La Paz. The second 
most important alluvial mining was in the Araras area in 
the northeast part of the country on the border with 
Brazil, where gold has been recovered from the Madera 
and Madre de Dios Rivers. 

Among other U.S. mining companies involved in 
Bolivia exploring the altiplano and alluvial gold deposits 
in the Tipuani-Guanay-Mapirí region are ASARCO Inc. 


and Specialty Metals of Denver, Colorado, through its 
wholly owned Bolivian subsidiary, COMINESA. The 
latter signed COMIBOL’s first joint-venture contract in 
late 1992. However, Specialty Metals in late 1993 sold 
COMINESA to Corrientes Resources of Vancouver, 
Canada. Still other companies exploring were 
MINPROC Bolivia S.A., a U.S.-Australian company; 
and Tipuani Development Co., S.A., which purchased 
the gold dredge of South American Placers Inc., a 
subsidiary of COMSUR. 

U.S. companies exploring or looking at possibilities in 
the altiplano and alluvial gold deposits in the Tipuani- 
Mapiri area included Arimetco International, Renison 
Goldfield, Inc., Canyon Resources Corp., Echo Bay 
Mines, Santa Fe Pacific Gold, Nevada Goldfields Inc., 
and Newmont Gold Company. 


Lead, Silver, and Zinc.—Production of lead ore and 
concentrate decreased 7%, silver increased 6%, and zinc 
dropped 18% compared with outputs in 1993. 
Production of metallic lead, including alloys, increased 
by 11% from the depressed level of previous years. 
Output of metallic silver decreased 16% below that of 
1993. The medium-size mining sector was the dominant 
lead and zinc producer, with 76% of total lead and 58% 
of total zinc. In this sector, the major producers were 
Cía. Quioma, S.A., COMSUR S.A. and Caballo Blanco 
S.A. All of COMSUR’s production came from the Porco 
zinc-lead-silver mine. In 1994, about 59% of the zinc 
produced was from the medium mining sector, 30% 
from the small mining group, and 11% from 
COMIBOL. Bolivia does not have a zinc smelter, and all 
past metallic production came from Vinto’s tin refinery. 
Currently, Bolivia’s zinc concentrates are smelted in 
Western Europe. 


Tin.—Bolivia’s relative position as a world tin 
producer remained in fourth place, in order of 
production, after China, Brazil, and Indonesia. In 1994, 
tin prices remained low, and consequently tin output 
decreased about 13% to 16,169 mt from 18,638 mt in 
1993. Tin output amounted to 22% of the country’s 
total 1994 minerals export value, compared with zinc 
exports that decreased to 26% of the total export mineral 
value. The largest production increase in the private 
sector was by the small-size mines and cooperatives, 
which, for the eight consecutive year, replaced 
COMIBOL as the leading tin-producing sector, and in 
1994 accounted for about 64% of Bolivia’s tin 
production. The COMIBOL mines produced about 32% 
of the total mining sector’s output. 

COMIBOL was preparing to open up all of its land 
holdings, other than those immediately surrounding 
established deposits, to international bidding for 
exploration and possible exploitation under joint-venture 


agreements. The corporation possessed 2,326 properties 
covering more than 1 million hectares, plus considerable 
land holdings that have not been properly explored. 
These lands, located in the cordillera and in the east of 
the country, included alluvial gold potential along the 
Beni, Madera, Madre de Dios, and Mamore Rivers. 
During 1994, four new joint-venture contracts were 
signed with COMSUR (Bolivia) for the exploitation of 
the Bolivar mine; Downer Mining Ltd.-AUSTPAC Gold 
N.L. (Australia) to exploit COMIBOL’s alluvial gold 
deposits in the northeast of Bolivia; AUSTPAC Gold, 
N.L. (Australia) for the Escala Mine, and SEBOL 
(BRGM-France) for the Asientos ore body. COMIBOL’s 
Huanuni Mine became the largest and the richest tin 
mine in the country since its reopening in September 
1988. The state-owned Vinto tin smelter (formerly 
operated by ENAF) increased its exports to 15,380 mt of 
metallic tin (99.95% average tin content) in 1994 and 
sold 143 mt (worth about $871,697) of metallic tin to 
Bolivian customers. About 87% of Bolivia’s metallic tin 
exports went to the United States and the rest to six 
Latin American countries, Holland, Great Britain and 
Spain. During 1994, Vinto smelted 4,155 mt of 
antimony-in-concentrates received from Laurel Industries 
to produce 3,289 mt of antimony trioxide. Vinto’s labor 
force in December 1994 amounted to 463 workers (not 
including 110 part-time workers). 


Tungsten.—Bolivia’s production of tungsten 
concentrate (WO,), heavily dependent on international 
prices, increased to 583 mt in 1994 from 362 mt in 
1993. The mines closed in previous years, owing to 
severe ore depletion and high operating costs, did not 
resume operations. Production came from the small 
miners and cooperatives that have small deposits with 
high ore grades and low labor costs. Output of the 
small-size mining sector increased about 61% to 583 mt 
(WO, content). 


Industrial Minerals 


Cement.—Cement in Bolivia was produced by four 
plants in different regions of the country having a total 
production capacity of about 601,000 metric tons per 
year (mt/a). Two plants, Fabrica National de Cementos 
S.A. (FANCESA) and Fábrica de Cementos El Puente 
(EL PUENTE), were state-owned. Under the current 
Government's privatization policy, the two plants were 
offered for sale under an international bid. The 
Compañía Boliviana de Cementos S.A.M., in Ігра Ігра, 
Department of Cochabamba, had a production capacity 
of 150,000 mt/a, and was a mixed-capital company (state 
and private shareholders). The FANCESA plant, a part 
of the Regional Development Corporation of 
Chuquisaca, was offered for sale. The third plant, EL 
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PUENTE, in the Méndez Province of the Department of 
Tarija, with a 60,000-mt/a capacity, was owned by the 
Development Corporation of Tarija. The Sociedad 
Boliviana de Cementos S.A. in Viacha, Department of 
La Paz, with a capacity of 210,000 mt/a, was the only 
wholly privately owned cement plant in the country. 
During 1994, total cement sold in the country was about 
600,000 mt, an increase of 18% compared with that of 
1993. 


Lithium.—Bolivia’s recent attempts to attract private 
exploitation of mineral reserves were frustrated by the 
abandonment of a prospective agreement between the 
State agency, Complejo Industrial de los Recursos 
Evaporiticos del Salar de Uyuni (CIRESU), and a U.S. 
company, Lithium Corporation of America, one of the 
two major world producers of lithium and a subsidiary 
of Food Machinery Corp., to extract lithium from the 
Uyuni Salar in the western Altiplano. 

The Bolivian Government, by Supreme Resolution 
dated May 2, 1994, authorized CIRESU to make a 
complete inventory and an internal audit of its 
installations and business from the beginning of its 
functions in 1985 to 1994, in accordance with its S. D. 
No. 21660 and its associated Regulatory Decree. 


Mineral Fuels 


Bolivia's hydrocarbons sector continued to play an 
important role in the country's economy. In 1994, 
Bolivia's oil and gas industry continued in third place in 
the Bolivian export sector, after nonfuel minerals and 
nontraditional goods. In 1994, hydrocarbons decreased 
from 12.5% to 9.496 by value of Bolivia's total exports. 
The sector accounted for 4.3% of the СОР and it 
employed about 7,500 persons out of a total work force 
estimated at 2 million. The Ministry of Hydrocarbons 
and Energy was restructured to National Secretariat 
status under the Ministry of Economic Development and 
Finance. 

YPFB conducted 
transportation, and marketing; it signed either 
"operational contracts" ог "petroleum services 
contracts," and was authorized to form joint ventures 
with other parties. In September 1994, YPF S.A. of 
Argentina signed with YPFB two 30-year association 
contracts for the areas of Montero and Charagua, both 
in Santa Cruz. On December 5, 1994, YPFB signed a 
30-year operational contract with the French company 
Elf Aquitaine-Elf Hydrocarbures Bolivie, the Spanish 
company Repsol Exploration Secure, the Australian BHP 
Petroleum (Bolivia), and the U.S. company Maxus 
Bolivia Inc. for the Secure Block ‘in Cochabamba 
(Chapare) and Beni (Ballivian, Marana and Moxos). On 
September 24, 1994, a second 30-year operational 


exploration, production, 
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contract was signed with the Bolivian company 
Compania Boliviana de Petroleo S.A. to explore the 
Santa Cruz-1 Block, south of the city of Santa Cruz. 

During 1994, YPFB continued to negotiate several 
exploration contracts with different companies. YPFB 
approved the association contract to be signed by 
Diamond Shamrock for the Nupuco Block in Tarija. On 
December 1993, Mobil formally applied to YPFB for the 
Bella Flor Block in the Madre de Dios Basin. Mobil also 
formally applied to YPFB for the Cobija Block in the 
Madre de Dios basin. Oceanic Exploration and 
Development Corp. applied to explore the Ustarez Block 
in the Department of Santa Cruz. Phillips Petroleum 
Co. gained rights to the areas of Robore and Tucavaca 
in the Suarez Arana Block. Braspetro of Brazil was to 
continue with its application for association contracts for 
the San Alberto and San Antonio fields. 


Natural Gas.—Production of natural gas increased 
5.8% from that of 1993 to 5,400 million cubic meters 
(Mm)?). Of the total production of natural gas, 75% was 
produced from YPFB Gasfields and 25% by private 
contractors. YPFB's Vuelta Grande Gasfield continued 
to be Bolivia's largest natural gas producer; its 
production decreased 676 compared with that of 1993. 
Rio Grande's output was YPFB's second-largest natural 
gas producer, decreasing 14.2% in 1994. Production 
from the new fields of Sirari and Vibora increased 20% 
and 63%, respectively. YPFB’s total natural gas 
production increased 8.4%, while its contractors’ 
production, on the other hand, dropped 1.5%. 
Occidental Boliviana's Porvenir Gasfield and Tesoro 
Bolivia’s La Vertiente Gasfield decreased 39.8% 
(continuing the downtrend started 7 years ago) and 
2.4%, respectively. 

Of the total natural gas produced in Bolivia, 36.3% 
was exported to Argentina; 13.1% was consumed 
domestically; 28.7% was reinjected into the gasfields; 
16.6% was vented, flared, or lost; 3.0% was consumed 
as fuel by YPFB; and the remaining 2.2% was converted 
into liquefied peteroleum gas (LPG). As a result of 
YPFB’s program of substituting gas products for liquids, 
domestic consumption of LPG increased 28.3% from 
1,718,200 ЪЫ in 1993 to 2,518,760 БЫ in 1994. In 
1993 and 1994, several natural gas pipelines were 
installed and a larger volume of natural gas was 
consumed domestically, mostly in the city of Santa Cruz. 
YPFB operated four LPG plants at Rio Grande, Colpa, 
Camiri, and Vuelta Grande in the Departgment of Santa 
Cruz, all of which also produced natural gasoline. 

On August 17, 1994, in Brasilia, Brazil, the Bolivian 
President and his Brazilian counterpart renegotiated the 
1993 contract, just before the project financing 
deadline. As a result of this renegotiation, an addendum 
to the contract was signed by YPFB and Petroleo 


Brasileiro, S.A. (PETROBRAS). Тһе financial 
engineering was postponed for a year, with a timetable 
set for meetings to discuss its progress. 

The sale of natural gas to Northern Chile was a project 
that has been on the table for more than 4 years. The 
urgent need for electrical energy to run the gigantic 
copper mining projects in Northern Chile makes that 
market ideal for Bolivian natural gas. Trans-Andean 
Partners, Inc., a consortium of U.S. firms, Broken Hill 
Proprietary Co. Ltd., (BHP), and others, presented to 
the Bolivian Government a proposal for the construction 
and operation of a natural gas pipeline from Tarija, 
Bolivia, to Tocopilla, Chile. In June 1994, YPFB (with 
4596 of the consortium) signed a Memorandum of 
Understanding to form a consortium with BHP of 
Australia (45%) and the Chilean oil company Empresa 
Nacional de Petroleo (ENAP) (1076) to study and 
develop the natural gas export project to Northern Chile. 
The proposed project was to build an 800-kilometer 
(km), 51-centimeter (cm)-diameter gas pipeline that 
would transport 4.25 million cubic meters per day 
(Mm?/d) of natural gas purchased from YPFB. The 
proposed pipeline would feed a projected Trans-Andean 
Partners 500-megawatt (MW) thermoelectric plant in the 
city of Tocopilla, on the northern coast of Chile. The 
cost of the pipeline was estimated at about $250 million, 
and the cost of the thermoelectric plant would be about 
$350 million. 

In February 1994, Bolivia and Paraguay signed a 
Memorandum of Understanding by which Bolivia agreed 
to sell about 1.7 Mm?/d. At the same time, both 
countries agreed to build a 846-km, 51-cm pipeline to 
deliver the gas. 


Petroleum, Crude.—Crude oil plus lease condensates 
are produced by YPFB and its contractors. YPFB's 
production represented 77.3% and the contractors 22.7% 
of the country's total production, in 1994.  Bolivia's 
total liquids production increased 15.6476 to 9.4 million 
barrels (МБЫ) or 25,700 barrels per day (bbl/d) 
compared with 8.1 Mbbl (22,200 bbl/d) produced in 
1993. The country's total liquids production, including 
the production of LPG and natural gasoline, reached 
30,000 bbl/d for 1994 compared with 29,600 bbl/d for 
1993. YPFB made two new oil discoveries, the 
Patujusal and Yuquis. A third new find was made at the 
Bulo Bulo X-3, which discovered a new deeper natural 
gas/condensate-bearing formation in the old Bulo Bulo 
Oilfield. 

Patujusal was financed by the IDB, and it was 
estimated that this oilfield could produce about 1,500 
bbl/d of crude oil and natural gas from the upper 
Oligocene Petaca Formation after development is 
completed and the Yuquis X-1 wildcat, spaded on April 
27, 1993, went to a depth of 3,125 meters (m). 


The contractor's crude oil production was up 31.2% 
higher than in 1993. The Surubi Oilfield operated by 
Maxus Energy Corp. of the U.S. started production in 
August 1992 and has already tripled its production to 
almost 980,000 bbl (up 284.4%) in 1994. 


Reserves 


COMIBOL's mine reserves for tin, zinc, lead, and 
silver at the main mines were revised in 1989 for its 5- 
year plan. Mineral reserve estimates for lead, silver, 
tin, tungsten, and zinc were recalculated and revised to 
improve accuracy, not only for the large mines but also 
for the medium- and small-size mining sectors. In view 
of the widespread occurrence of both lode and placer 
gold in Bolivia, gold reserves have not yet been 
projected. However, the Kori Kollo open pit at Inti 
Raymi is mining an epithermal deposit of gold and 
silver, with production presently reported at about 
10,588 kilograms per year (kg/a) and reserves exceeding 
60 million metric tons (Mmt) and averaging 2.33 grams 
per metric tons (g/mt) of gold. YPFB estimated that the 
total Bolivian proven crude oil reserves, plus lease 
condensate as of yearend 1994, were 128 Mbbl. 
YPFB’s proven reserves total 93 Mbbl or about 72.9% 
of the total crude oil proven reserves. 

The contractors’ crude oil proven reserves amounted 
to 35 Mbbl or 27.1% of the total. Bolivia's crude oil 
reserves at current production and consumption could 
last for another 11 to 12 years. YPFB estimated that, of 
its total crude oil reserves, about 45476 are crude oil and 
55% lease condensate stored in natural gasfields. 
Bolivia's original reserves in 1984 were about 468 Mbbl. 

According to YPFB, Bolivia's natural gas reserves, as 
of December 1994, were 178 billion m?, of which 108 
billion m? were proven reserves, and 70 billion m? were 
probable reserves. YPFB's proven natural gas reserves 
are 84% of the total proven reserves, while the 
contractor's total amounted to 16%. 


Infrastructure 


The development of communication and transportation 
systems in Bolivia was impeded by the rugged 
topography of the Andean Range, a very difficult barrier 
separating the western and eastern regions of the 
country. Alignments of railroad lines and highways are 
curvy, and during the rainy season, mud avalanches may 
block them temporarily. In the eastern plains, river 
flooding is a serious problem, preventing deliveries of 
supplies and food to consumers. Nevertheless, Bolivia 
had a reasonably well-developed infrastructure. 

Minerals produced in La Paz Department were 
transported by rail and truck to Arica, Chile, and to 
Matarani, Peru, for export. Minerals from Oruro, 
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Potosí, Cochabamba, and Santa Cruz Departments were 
transported by railway to Antofagasta, Chile, as well as 
to Argentina and Brazilian consumers. 

The transportation network was composed of a total of 
38,836 km of highways. The Pan-American Highway 
linking Argentina and Peru crossed Bolivia from south 
to northwest. The 3,684-km Government-owned railroad 
system was controlled by Empresa Nacional de 
Ferrocarriles. Bolivia’s 10,000 km of commercially 
navigable waterways connected the eastern region of the 
country with the Amazon basin. As a landlocked 
country, Bolivia had no ocean ports but had access to 
ports in Chile through Arica and Antofagasta and Peru 
via Matarani. 

About 13.5 Mbbl of crude oil and condensates, 5.6 
Mbbl of refined oil products, and 1,251 Mm? of natural 
gas were transported between major distribution centers 
in Bolivia through 5,980 km of pipelines owned and 
operated by YPFB. АП the pipelines were reversible, 
with the exception of an export pipeline to Arica, Chile. 
Several other pipeline construction projects were 
underway. The generation, transmission, and distribution 
of electrical power in Bolivia was carried out by both 
state and private companies. An estimated 2,826 
gigawatt hours of electricity was produced in 1994, an 
increase of 6.6% from that of 1983. The average 
consumption was 260 kilowatt hours per capita. Bolivia 
had an installed electrical generating capacity of 756 
MW, of which 308 MW, or about 55%, was generated 
by hydroelectric plants and the remainder by 
thermoelectric plants, operated by ENDE, which had an 
installed generating capacity of 468.2 MW or 62% of 
Bolivia’s total. The privately owned Bolivian Electric 
Power Co. (COBEE-BPC), originally Canadian-owned, 
has 142.2 MW of installed capacity or 19% of the 
country’s total. COBEE-BPC supplied electricity to the 
cities of La Paz, El Alto, and Oruro. 


Outlook 


The Bolivian Andean mineral belts and the eastern 
Precambrian shield hold substantial mineral resources 
and are largely untapped. Despite the current pause in 
political momentum, the economy was progressing 
reasonably well and the overall investment climate was 
favorable. The legislative base was established for 
advances in the next 2 years, and whatever the outcome 
of the elections in 1997, the welcome mat for foreign 
investors in a market economy was thought unlikely to 
change. The further opening up of large tracts of land 
for bids held by COMIBOL should offer investment 
opportunities. In addition, COMIBOL expected to offer 
its existing mining operations for joint ventures. 
Moreover, very promising discoveries were already 
being evaluated, with the likelihood of a second Kori 
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Kollo coming on-stream in a few years. The proposed 
simplification and modernization of the Mining Code, 
with its tightening of the rules concerning the holding of 
concessions, was also likely to result in the release of 
additional land. 

Mining companies, both large and small, were 
involved in an increasing level of exploration activity, 
with some promising projects underway. Mineral targets 
were related more to the new technologies of large 
tonnage-lower grade open pit mining operations than to 
the narrow, high-grade veins historically characterizing 
mining. Exploration in Bolivia was increasing and is 
currently estimated at $25 million. The bulk of this 
expenditure was by large companies, such as Bardic 
Gold, RTZ, Battle Mountain, EMUSA (with Orvana and 
Echo Bay Mines), and Tack Corp. Exploration was 
taking place in each of the four principal regions— 
Altiplano, Cordillera, Brazilian Shield, and the 
Northeast. The most promising prospects were the gold 
properties of Escala, Cashi Laguna, and Don Mario, 
each with a good possibility of becoming open pit mines. 
COMSUR’s Puquio Norte project also had considerable 
potential. Nonfuel minerals and hydrocarbons continued 
to lead Bolivia’s exports. Natural gas was considered to 
have the greatest potential for sustained long-term 
growth. 

The Government capitalization plan was an audacious 
program designed to bring Bolivia the benefits of 
privatization without turning the companies involved 
completely over to private investors. The government 
hoped to attract foreign investors interested in becoming 
partners in owning the six public corporations up for 
sale: YPFB; ENDE; ENTEL, the international 
telecommunications company; LAB; ENFE, the National 
railroad; and ENAF-Vinto, the tin/antimony and 
lead/silver smelters. The best three opportunities in the 
capitalization process were ENDE, ENTEL, and YPFB. 
ENDE and ENTEL were in advanced stages of the pre- 
capitalization process and were expected to be in private 
hands by July 1995. Other moderately good prospects 
were ENAF-Vinto smelters, LAB (because of its 
international routes); and ENFE, which may be the 
hardest one to sell. 

Foreign private investors viewed Inti Raymi’s success 
as an example to emulate. For example, the Australian 
company AUSTPAC Gold, N.L., in a joint venture with 
COMIBOL, is exploring the Escala ore body, in the 
southern Altiplano, which shows great potential as a 
heap-leaching gold target. Billiton of United Kingdom 
signed a joint-venture contract with EMUSA to quantify 
reserves at the copper-gold Don Mario deposit in Santa 
Cruz. The COMSUR-RTZ joint venture continued with 
their exploration program in the Altiplano and the Pre- 
Cambrian. EMUSA has a joint venture with ORVANA 
Minerals Corp. of Vancouver, Canada, to explore a 


disseminated gold prospect of San Bernardino in 


"Text prepared June 1995. 
Challapata, near Oruro. TT ?Where necessary, values have been converted from bolivianos ($b) to 
Future resource development is likely to focus on U.S. dollars at the rate of $b4.6= US$1.00. 


continued expansion of the hydrocarbon sector, as well 
as the development Bolivia's gold industry and the iron Major Source of Information 
ore-steel prospects at the Mutün deposit, near the 
Brazilian border. The lithium and potassium projects Secretaria National de Minas 
from the Uyuni salt flats, the expansion of sulfur Ave. 16 de Julio 1769, Casilla 8686 
production and gold from alluvial deposits in Laz Paz La Paz, Bolivia 
and at the Brazilian border. 
The Bolivia-Brazil energy integration agreement Major Publications 
included the selling of electricity generated by a natural 


gas-fired thermoelectric plant; urea and high-density Secretaria Nacional de Minas y Metalurgia, La Paz City: 


polyethylene from a proposed plant to be installed in Boletín Estadístico Minero Metalúrgico, monthly. 

Puerto Suárez, Department of Santa Cruz; and the Asociación Nacional de Mineros Medianos, La Paz City: 

construction of the 563-km gas pipeline between the Minería Mediana-Memoria 1994, annual. 

Santa Cruz Gasfields and Puerto Suárez, near the U.S.G.S. Report on the "Geology and Mineral 

Brazilian border. Resources of the Altiplano and Cordillera Occidental." 
TABLE 1 


BOLIVIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi JUL DU JU 616 6187, 
Antimony: 
Mine output, Sb content 8,450 7,290 6,020 5,560 r/ 7,050 5/ 
Metal includi Sb content of trioxide 1,050 3,550 5,670 4,470 5,880 5/ 
Arsenic: Mine output, arsenic trioxide, arsenic sulfide 300 463 633 663 341 S/ 
ismuth: 


Mine output, Bi content 68 -— -— =- = 

Metal, smelter 137 — 30 7 == 
Cadmium: Mine output, Cd content 6/ 102 115 71 4 — 
Copper: Mine output, Cu content 157 30 101 94 79 5/ 
Gold: Mine output, Аи content 7] kilograms 5,200 8/ 3,500 8/ 4,690 10,400 r/ 12,800 5/ 


топ ore: 
Gross weight 125,000 102,000 $5,500 51,000 e/ == 
Fe content 78,900 72,100 35,000 32,100 r/ = 
Lead : 


Mine output, Pb content 19,900 20,800 20,000 21,200 19,700 5/ 

etal, smelter 117 213 261 537 597 5/ 
Manganese: Mine output, Mn content 3,780 215 100 -— -— 

ilver: Mine output, Ag content 1 ograms 311,000 376,000 282,000 332,768 352,000 5/ 


antalum, tantalite О. 583 3,740 2,720 3,535 1,820 5/ 
Tin: 


Mine output, Sn content 17,200 16,800 16,500 18,600 16,200 5/ 

Metal, smelter 12,600 14,700 14,400 14,500 r/ 15,300 5/ 

Alloys 832 261 75 94 100 
Tungsten: Mine output, W content 1,010 1,070 851 287 r/ 462 5/ 


Zinc: Mine out ut. 7n content 104,000 130,000 144,000 123,000 r/ 101,000 5/ 
INDUSTRIAL MINERALS 


Barite 300 1,280 368 - 3,310 5/ 
Bentonite - 825 454 368 364 S/ 


See footnotes at end of table. 
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TABLE 1--Continued 
BOLIVIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi VOC eye ele ere Oley, 
NDUSIRIAL MINERA] ontinuec 
Calcite 300 e/ 480 500 e/ 37 100 e/ 
Cement, hydraulic 560,000 592,000 600,000 480,000 r/ 500,000 e/ 
mstone, amethyst: 
Polished kilograms 50 254 3 15 33 5/ 
Roug do. - 32,100 47,200 248 220 5/ 
Jypsum, crude ‹ 100 4,000 6,000 4,000 532 S/ 
Marble 81 37 67 37 318 5/ 
Оп kilograms == 10,800 104 133 56 5/ 
mice 100 100 100 80 50 
artz ograms -—- - 100 816 400 
alt 155 255 260 e/ 200 e/ 200 
Sandstone (arenisca =- == 119 - - 
ate 104 14,800 $,000 e/ 163 268 5/ 
»odalite ograms = 4,170 3,000 е/ == == 
Sulfur, native 2,100 2,780 15 1,050 252 S/ 
Ulexite 3,080 14,200 23,200 12,000 r/ 10,400 5/ 
Gas, natural: 
Gross million cubic meters 5,280 5,430 5,520 $,590 5,400 
arke О. 2,200 2,180 2,130 2,090 r/ 2,050 
Natural gas liquids: 
Natural gasoline thousand 42-gallon barrels 732 814 775 880 r/ 850 
Other (consumption) do. 1,850 1,900 1,820 1,810 r/ 1,800 
etroleum: 
Crude including condensate do. 7,640 8,090 7,752 8,116 r/ 8,000 
Refine roducts: do. 
Li сед troleum gas do. 1,200 e/ 570 511 513 510 
Gasoline do. 3,400 e/ 3,300 3,224 3,235 3,200 
Jet fuel do. 600 e/ 683 669 741 750 
Kerosene do. 300 e/ 269 262 231 235 
Distillate fuel oil do. 2,560 e/ 2,830 2,848 2,635 2,600 
Lubricants do. 100 e/ 90 70 31 30 
esidual fuel o1 О. 90 e/ 816 202 330 330 
nspecifi О. 200 e/ 1,220 1,933 2,000 e/ 2,000 
efine el and losses О. 50 е/ -= == 96 100 
ota О. 8,500 е, 9,7 70 9,719 9,812 9,760 
stimated. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through May 1995. 

3/ In addition to the commodities listed, a variety of crude construction materials (clays, crushed and broken stone, dimension stone, and 
sand and gravel) are produced, but available, information is inadequte to make reliable estimates of output levels. 

4/ Unless otherwise specified, data represent actual production by COMIBOL and small- and medium-size mines. 

5/ Reported figure. 

6/ Cadmium contained in zinc concentrates produced by COMIBOL. (Cadmium is not recovered in elemental form in Bolivia.) 

7/ Includes production of metallic gold. 

8/ Small- and medium-size mines output sales to BAMIN, and COMIBOL exports (small-and medium-size mines cannot legally export gold). 
9/ Data represent exports and are regarded as being equal to production. 

10/ Includes production of metallic silver. 


TABLE 2 
BOLIVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodi and major equity owners Location of main facilities capaci 
timony mpresa Minera Unificada 5./ MUSZ aracote cobija, and Espiritu Santo 
private, 100%) Mines, Potosi Department 
Do. mpresa Minera San Juan Ltda. (private, 100%) Candelaria Mine, Potosi Department ‚1. 
Antimony trioxid m Minera Hermanos Bernal 5. / Palala smelter, l'upiza, Potosi: Department ‚0. 
(private, 100%) uu 
Gas cubic meters Yacimientos Petroliferos Fiscales Bolivianos Rio Grande, Vuelta Grande, and Sirari 2,472. 
YPFB) (Government, 10096 Gasfields, Santa Cruz Department 
Do. do. do. an Koque, V ibora, and ү apacani asficids, J. 
Southern District | 
Do. do. do. ascabel, Naranjillos, Carrasco, Camiri, 44 
Monteagudo, Santa Cruz Gasfield Central, 
and Southern Districts 
Do. Зо. Occidental Boliviana Inc., Tesoro Bolivia El Porvernir, La Vertiente, Gasfields 66,100. 


Petroleum CO. (U.S.) and Empresa Navicra Santa Cruz Department 
Pwew-Compac-Sacfic (Argentina) 


conatractors (private, 10096) 


TABLE 2--Continued 
BOLIVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


| Major operating companies | 7 Annual 
Commodi major equit сова of main facilities paci 
old ograms Cooperatives (some with О. aaa рты, зу, Mapiri, Huayta, Kaka anc 
private, 100% Теазрс te Rivers, La Paz D partment 
Do. jo. Empresa Inti-Kaymi vate, 10€ at oid Leaching, open pit operation at La Joya, 
Moutain Gold Mining Co. 59%, EMUSA, 15% near Oruro, Oruro Department 
Do. jo. Bolivian Armys Development 00 dredge. ; С pe golddredging, 5.0. 
operating in the Arares region (without legal Pando and Beni Departments 
concession 
Leac npresa Minera Quioma 5./ OMSUR S.A Asientos, lead-silver-zino mine at Mizo f 
(private, 100%) Serre ASARCO Cochabamba Department 
corporated of the U.S | 
Do. orporacion Minera с Solivia OMI DC anta Ре, atası / mas nocente, anc 
San Jose Mines, Potosi Department 
Do. mpresa Metalurgica de Karachipampa Karachipampa, Potosi Department 4.0. 
(Government, 100%) (Autonomous subsidiary 
company of COMIBOL) Lead/silver smelter 
(continued shutdown for lack of o[operating 
capital and shortage of ore-feed 
Petroleum housand b Y acimientos Petroliferos Fiscales Bolivianos s Pen, Vuelta Grande, Rio 4,500. 
Bolivianos (YPFB) (Government, 100%) San Roque, and Vivbora Oilfield, 
Santa Cruz Department 
Do. Зо. Occidental Boliviana Inc. and Tesoro Bolivia Porvenir, Vertiente, Bermejo, Caigua, ‚200. 
Petroleum Co., both U.S. companies and other and Colpa Oilfields 
contractors (Private, 100% 
Silver ograms Corporacion Minera de Bolivia (COMIBOL) an Jose, Bolivar, Poopo, Santa Fe, 39,00€ 
Cia. Minera de Oruro, Cia. Minera Quechisla, San Vicente, Tatasi, Animas-Inocente, 
and Cia. Minera Potosi subsidiaries and Unificada Mines at Oruro, and 
Government, 100% Potosi Departments 
Do. jo. Cia. Minera с A. Martha, Huari, Porco, and Milluni Mines 97,000. 
(COMSUR) (Private, 10096) (RTZ of the United La Paz Department 
Kingdom, shareholder 
in OMIBOL: Cia. Minera de Oruro, Huanuni, Colquiri, Caracoles, Viloco, : 
Cia. Minera Quechisla, Cia. Chorolque Mines, at Oruro: Potosi, And 
Minera de Potosi and Cia. La Paz Departments 
Minera La Paz (Government, 10096 
Do. OMSUR.E ira, Internationa \/ g Co., Vis a, Cerro inde, V unt, anc IR: 
Yana Mallcu and Avicaya companies Berenguela tin mines 
s ivate, 100% , 
Do. small miners anc ves atavi-Siglo XX oles, Bolivar Viloco, ).C 
private, 100% Colquiri, and С olquechgacs 
in, d npresa Metalurgica de Vinto (COMIBOL's Vinto, Oruro Department 
subsidis Government, 100% 
DC undestano de Oruro S.A. (p vate, 00 ity or Oruro, C э Department (Д! 
Do. 1а. Metalurgica Industrial у ity of La Paz, az Department J. 
Commercial-Hormet S.A. (private, 100% 
ungsten OMIBOL-Cia. Minera La Paz (Government, Kami, lasna, and Bolsa, Negra Mines osed since 19% 
100% La Paz Department 
Do. ternational Mining Co. (IMCO) (private, 100%) — Chojilla Mine, La Paz Department 
Do. Empresa Minera San Jose Berque (private, 10096) smoraca, Pueblo Viejo, Espanola, anc 
La Argentina Mine, Sudchichas Province, 
Potosi Department 
inc OMIBO 1a. Minera de Oruro, Cia М anta Fe, Colquin, San Vicente, Tatasi, 
Quechisla, Cia. Minera de Potsi Animas-Inocente and Unificada Mines at 
Government, 10094 Oruro, Potosi, and La Paz Departments 
Do. OMSUR S.A., Maragua Ltda., Caballo Blanco Porco, Asientos, Maragua, Huari-Huari 
S.A. (private, 10096) Monserrate,and Monte Blanco 
| Mines at Cochabamba, Oruro, 
and Potosi Departments 
TABLE 3 
BOLIVIA: RESERVES OF MAJOR MINERAL 
COMMODITIES FOR 1994 
Metric tons unless otherwise specified) 
Commodity Reserves 
Antimony, metal content 350,000 
Lead, metal content 25,965 
Lithium carbonate thousand metric tons 5,500 
Natural gas billion cubic meters 166 
Petroleum million 42-gallon barrels 20 
Silver, metal content 1,378 
Tin, metal content 274,774 
Tungsten, metal content 533,000 
Zinc, metal content 935,497 


Digitized by Google 


THE MINERAL INDUSTRY OF 


BOSNIA AND HERZEGOVINA 


By Walter С. Steblez! 


In 1994, Bosnia and Herzegovina remained under 
extreme duress from the ongoing the civil war. Before 
the outbreak of the civil war, the country was a major 
producer of minerals and heavy industrial products in the 
former Yugoslavia. However, the operational status of 
many of these industries in 1994 remained uncertain 
because of the continuous fighting that reportedly 
occurred in close proximity to these facilities. In 
addition, the damage incurred by the country's industry 
and infrastructure had been severe. According to 
information supplied by sources in Serbia and 
Montenegro, the Serbian-controlled areas of Bosnia and 
Herzegovina (about 70% of the country's total territory), 
known as the "Srpska republic," controlled substantial 
proportions of Bosnia and Herzegovina's mineral 
resources. According to the Bosnian-Serb Chamber of 
Commerce, the share of mineral resources within 
Serbian-dominated areas of Bosnia and Herzegovina 
were as follows: bauxite, 12%; brown coal, 37%; 
gypsum, 88%; iron ore, 68%; lead and zinc ore, 35%; 
lignite, 12%; and quartz, 89%.” 

The production table for Bosnia and Herzegovina was 
compiled from data presented in a variety of statistical 
publications of the former Yugoslavia through 1991. The 
major portion of the country’s production statistics, 
however, was obtained from "Industrijska Proizvodnja, " 
an annual statistical compendium published in Belgrade 
through 1990 that presented production data by 
constituent Federal republics, as well as by total output 
for the former Yugoslavia. Statistical information on the 
country’s mineral production for 1992-93 was not 
available because of the war. Presumably, when and 
where possible, the Government provided assistance to 
industries, including those in the minerals sector, that 
could help maintain employment and assist in the 
country's defense. Estimates were based on known 
capacities and available press reports concerning the 
status of industrial operations in the country. (See table 
1.) Moreover, detailed official information concerning 
foreign trade for 1994 also was unavailable. Table 2, 
which lists the apparent administrative bodies as well as 
subordinate production units of the main branches of the 
country's mineral industry for 1994, was based on 
known industrial capacities prior to the outbreak of the 
civil war. (See table 2.) 

Before the dissolution of the Federal Republic of 


Yugoslavia and the subsequent civil war, Bosnia and 
Herzegovina was a major center for metallurgical 
industries in the former Yugoslavia. The country's total 
output of steel, in recent years, ranged between 38% and 
39% of total steel production for Yugoslavia during the 
same periods. The Rudarsko Metalurški Kombinat plant 
at Zenica, with a combined production capacity in excess 
of 2 million metric tons per year, in 1990, accounted for 
53% of the former Yugoslavia's output of steel produced 
in oxygen converters and 62% produced by the open- 
hearth method. 

Bosnia and Herzegovina also was a major producer of 
bauxite, alumina, and aluminum in the former 
Yugoslavia, respectively accounting for about 58%, 
68%, and 26% of total output of these commodities in 
1990. Production of bauxite, alumina, and aluminum 
was administered by Energoinvest. Bauxite was 
produced at mines in Vlasenica, Jajce, and Bosansksa 
Krupa, among others. Alumina refineries were operated 
at Birac-Zvornik and Mostar; the aluminum smelter also 
was at Mostar, the center of the aluminum fabricating 
and aircraft industries in the former Yugoslavia. The 
production of other nonferrous metals included only a 
relatively small amount of lead and zinc ore mined and 
milled at Srebrenica, the focal point of major battles 
during the year. Bosnia and Herzegovina was a major 
producer of asbestos, barite, gypsum, апа salt, 
accounting respectively for about 81%, 92%, 63%, and 
100% of the total output of these commodities in the 
former Yugoslavia in 1990. The country also produced 
cement, clays, dimension stone, dolomite, sand and 
gravel, as well as other industrial minerals that met most 
of its industrial needs. 

Bosnia and Herzegovina’s SOUR Titovi Rudnici Uglja 
Tuzla, the country’s dominant coal producer, mined 
brown coal and lignite that were consumed primarily by 
the country’s thermal electric power stations. Bosnia 
and Herzegovina’s refineries, operated by Energoinvest 
at Bosanski Brod, were entirely dependent on deliveries 
of natural gas and petroleum from outside the country. 
Reportedly, the Bosanski Brod refineries were 
extensively damaged in April 1993 during local fighting. 
Petroleum pipelines were 174 km in length; however, 
data for natural gas pipelines were not available. 

The eventual transformation of Bosnia and 
Herzegovina’s economy to a market-based system will 
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require a reevaluation of the country's mineral resources 
from a market perspective. For a detailed explanation of 
the system that was used to determine reserves in the 
former Yugoslavia, see the reserve section in "The 
Mineral Industry of Russia" report in this publication 
series. 

Most of Bosnia and Herzegovina's heavy industrial 
facilities, including those in the minerals sector, 
reportedly had been heavily damaged during the year. 
Although the extent of the damage was not clear, general 
information released from the areas of conflict showed 
significant destruction of the country's infrastructure and 
massive dislocations of regional populations. The 
process of reconstruction that should follow the 
resolution of the country's conflicts should be extensive 
and would call for maximum use of the country's 
domestic sources of metals, industrial minerals, and 
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fuels. 


"Text prepared in Mar.1995. 
*Foreign Broadcast Information Service (FBIS). EEU-94-071, Apr. 13, 
1994, p. 40, from Politika (Belgrade) Mar. 15, 1994, p. 14. 


Major Sources of Information 
Energoinvest, SP 
Sarajevo 71000 Tvornicka 3, vidi str. 74. 
Bosnia and Herzegovina 


Major Publication 


Privredni Adresar SFRJ, 27/1991 (Trade Directory of 
Yugoslavia) Belgrade, 1991. 


ТАВГЕ 1 
BOSNIA AND HERZEGOVINA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1990 1991 1992 1993 1994 
METALS 
Aluminum | 

Bauxite 1,700,000 900,000 200,000 100,000 75,000 

Alumina 735,000 500,000 100,000 50,000 50,000 

Metal, ingot; pri and secon 89,000 84,000 30,000 15,000 15,000 
Iron and steel: 

Ore and concentrate: 
Ore, gross weight 4,090,000 2,500,000 500,000 250,000 200,000 
Ore, Fe content 1,580,000 800,000 150,000 70,000 70,000 
Agglomerate 1,890,000 1,000,000 200,000 50,000 50,000 
Metal: 
Ferroalloys: 
Ferrosilicon 34,000 17,000 5,000 1,000 1,000 
Silicon 12,000 7,000 2,000 200 200 
Pig iron 1,280,000 1,000,000 150,000 100,000 100,000 
Crude steel: 
From oxygen converters 907,000 600,000 100,000 90,000 90,000 
From Siemens-martin furnaces 490,000 150,000 30,000 20,000 20,000 
From electric furnaces 251,000 18,000 5,000 5,000 5,000 
Total 1,648,000 768,000 135,000 115,000 100,000 
Semimanufactures 1,100,000 800,000 200,000 150,000 100,000 
Lead: 
Mineral concentrator output: 
Ore, gross weight (Pb Zn оге) 608,000 300,000 50,000 10,000 10,000 
Pb content of ores 11,100 5,000 800 200 200 
Pb concentrate 15,000 7,000 2,000 400 400 

Metal, smelter, primary and secondary 260 400 250 100 100 

Manganese ore: 
Gross weight 50,900 40,000 10,000 2,000 2,000 
Mn content 17,800 14,000 3,500 600 600 
Zinc: 
Zinc content of Pb-Zn ore 15,200 10,000 2,000 350 300 
Concentrate output, gross weight 25,000 13,000 3,000 600 600 
INDUSTRIAL MINERALS 
Asbestos, all kinds 3,970 4,400 500 500 500 
Barite concentrate 23,600 17,000 3,000 2,000 2,000 
Cement thousand tons 797 750 150 150 150 
Clays: 3/ 

Bentonite =. 6,000 1,000 800 800 

Ceramic clay, crude 140,000 100,000 20,000 20,000 20,000 
Kaolin 

Crude 31,000 19,000 3,000 3,000 3,000 

Calcined 12,000 10,000 1,500 1,500 1,500 
Gypsum: 

Crude 370,000 230,000 50,000 30,000 30,000 

Calcined 47,000 21,000 4,000 3,000 3,000 
Lime thousand tons 520 350 50 50 50 
Magnesite, crude 16,000 10,000 2,000 2,000 2,000 
Nitrogen: N content of ammonia 25,000 20,000 5,000 2,000 2,000 
Quartz, quartzite, glass sand: 

Glass sand 324,000 400,000 50,000 50,000 50,000 
Salt, all sources 303,000 300,000 70,000 50,000 50,000 
Sand and gravel, excluding glass sand thousand cubic meters 2,500 2,500 500 500 500 
Sodium compounds: 

Soda ash 173,000 140,000 25,000 20,000 20,000 
Caustic soda 95,000 70,000 20,000 10,000 10,000 
Sodium bicarbonate 15,000 10,000 2,000 1,000 1,000 


Stone, excluding quartz and quartzite: 
Dimension: Crude: 


Ornamental square meters 3,000,000 250,000 50,000 20,000 20,000 
Other cubic meters 16,000 15,000 5,000 2,000 2,000 
Crushed and brown, п.е.з. thousand cubic meters 3,000 3,000 500 500 500 
Sulfur: Byproduct of metallurgy 9 8 2 1 1 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Brown coal thousand tons 9,630 9,500 2,500 1,000 1,000 
Lignite do. 8,530 8,000 2,000 1,500 1,500 
Coke 1,750 850 150 100 100 
Refinery products thousand 42-gallon barrels 23,000 18,000 2,000 -~ - 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data available through Mar. 1995. 


3/ In addition to commodities listed, common clay was also produced, but available information is inadequate to make reliable estimates of output levels. 


ТАВГЕ 2 
BOSNIA AND HERZEGOVINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies Location of main facilities Annual 
capaci 
Alumina Energoinvest Plants at Birac-Zvornik 600 
Do. do. Plant at Mostar 280 
Aluminum do. Smelter at Mostar 92 
Bauxite do. Mines at Vlasenica, Jajce, 
Bosanska Krupa, Posusje, Listica, 
Citluk, and other locations. 2,000 
Coal: 
Brown SOUR Titovi Rudnici Uglja, Tuzla Mines in BiH 12,000 
Lignite do. do. 7,000 
Cement Gik Hidrogradnja, Tvomica Cementa Plant at Kakanj 
BiH 650 
Ferroalloys Elktrobosna, Elektrohemijska 1 Plant at Jajce 
Eletrotermijska Industrija 80 
Iron ore Rudarsko Metalurski Kombinat Mines at Vares, Ljubija, and 
Zenica Radovan 5,000 
Lead-zinc ore Energoinvest Mine and mill at Srebrenica 300 
Manganese, ore Mangan-Energoinvest Mine and concentrator at Buzim 100 
Petroleum: 
Refined thousand barrels per day Energoinvest: Rafinerija Nafte Refinery at Bosanski Brod 
Bosanski Brod 100 
Pig iron Rudarsko metalurski Kombinat 4 blast furnaces at Zenica 2,250 
Zenica (RMK Zenica) 2 blast furnaces at Vares 100 
Do. do. Electric reduction furnaces at 
Iljas 100 
Salt cubic meters per year Hemijski Kombinat "Sodaso," Rock salt: 
Rudnik Soli i Solni Bunari Mines at Tusanj 120,000 
Do. do do. Production from brine at Tuzla, 
BiH 2,000,000 
Steel, crude Rudarsko Metalurski Kombinat Plant at Zenica 


Zenica 2,060 


THE MINERAL INDUSTRY OF 


BOTSWANA 


By Lloyd E. Antonides and Philip M. Mobbs! 


Botswana was the one of the world's leading producers 
of diamond, which remained the foundation of the 
country's economy in 1994 as it had for nearly two 
decades. Nickel and copper also played a significant, 
though smaller, role in the national economy. Other 
valuable minerals produced included clay, coal, 
semiprecious gemstones, gold, salt, sand, silver, soda 
ash, and construction stone. Diamond, gold, and 
platinum-group metals were the most notable targets of 
exploration during 1994; however, much of Botswana's 
potential mineral resources remained  unexplored. 
Preliminary petroleum exploration also began during the 
year. | 

The mineral industry was the principal reason the 
country had a high per capita gross domestic product 
(GDP) and a surplus in balance of payments. The 
industry typically accounted for about 4096 of the GDP. 
It also provided about 9096 of exports, as well as about 
60926 of Government revenue. 


Government Policies and Programs 


The Government recognized and actively promoted the 
nation's mineral potential and its stable political history 
has sustained interest in the country by the mining 
industry and other investors. The Government's 
development-oriented fiscal prudence, free market 
philosophy, and flexibility and fairness in dealing with 
investors were also factors in attracting foreign 
investment. The Government, in order to reduce the 
economy's heavy dependence on diamond, was 
interested in industrial diversification. Private-sector 
growth and job creation, especially in manufacturing and 
tourism, were emphasized as national development 
objectives. 

The Government encouraged foreign investment in 
Botswana. There were no restrictions on reinvestments 
or repatriation of earnings and capital, and the 
Government further liberalized exchange controls at 
yearend 1994. Botswana has never nationalized or 
expropriated any foreign business. It carefully followed 
its established rules for investment, and its courts 
repeatedly upheld contracts. Government corruption was 
rare and penalties severe. An investment guarantee 
agreement with the United States was signed in 1968. 
Botswana also was a member of the Multilateral 


Investment Guarantee Agency (MIGA), the World 
Bank’s political insurance unit. 

To aid the private sector’s participation in the 
economy, the Government took measures to better the 
human resources aspect in the areas of training, 
education, and health. Infrastructure improvements were 
implemented in transportation, power, communication, 
and water supply. 

The Ministry of Mineral Resources and Water Affairs 
had responsibility for the mining sector. The Ministry 
granted reconnaissance permits (for l-year general 
prospecting) and prospecting licenses (for 3 years plus 
two 2-year extensions with minerals and area specified). 
It negotiated 25-year mining leases with project plans, 
financial aspects, and lease extension conditions 
specified. Subunits of the Ministry also carried out 
geological surveys and made mine safety and 
environmental inspections апа collected mineral 
production information. 

Mining activity was regulated by the Mineral and 
Mining Act. Mineral rights, vested in the State, were 
separate from surface rights. On significant mineral 
ventures, the Government normally exercised its legal 
right to acquire for free an equity interest of 15% to 
25%. Royalties also were collected on certain mineral 
sales, such as 3% on base metals, 5% on gold, and 10% 
on diamonds. Though also subject to a corporate income 
tax, a reduction of the basic rate of 40% was typically 
part of lease negotiation. 


Production 


Botswana was the world’s second largest producer in 
volume of geni-quality diamond, after Australia. The 
Jwaneng and Orapa Mines accounted for more than 20% 
of the world's gem-quality diamond production in 1994. 
Diamond production increased slightly , partly owing to 
the start up of the fourth processing stream at Jwaneng. 
(See table 1.) 

Salt and soda ash output rebounded significantly, while 
coal, cobalt, and copper posted minor increases. The 
sluggish construction industry was reflected in declining 
sand and stone production. 

At the beginning of 1994, 24 mining licenses were in 
effect. An additional six leases were granted during the 
year, four for aggregates and two for gold. 
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Тгаде 


Mineral commodities continued to dominate the 
country's exports, with Europe being the principal 
destination of mineral exports. More than 80% of total 
export value was attributed to diamond shipments in 
1994. Nickel, copper, and cobalt content of smelter 
matte contributed an additional 6% of total export value 
and soda ash about 496. 


Structure of the Mineral Industry 


The Government and Anglo American Corp. of South 
Africa Ltd. (AAC) were significant partners in 
Botswana's mineral industry. (See table 2.) AAC had 
a considerable investment in Botswana RST Ltd. that 
was the Government's partner in BCL Ltd. (BCL), the 
cobalt-copper-nickel producer. De Beers Centenary AG, 
an AAC-affiliated company, owned one-half of 
Debswana Diamond Co. (Pty.) Ltd. AAC holdings also 
included substantial interests in Tati Nickel Mining Co. 
(Pty.) Ltd., Soda Ash Botswana (Pty.) Ltd. (SAB), and 
Morpule Colliery (Pty.) Ltd. 

Besides the BCL, Debswana, and Soda Ash Botswana 
operations, the Botswana industry consisted of a number 
of medium- and small-scale mines producing aggregates, 
brickmaking clay, gold, and dimension stone. 

Employment in the domestic mining industry was 
slightly more than 5% of a total formal (wage-earning) 
employment of about 250,000. Major mines, such as the 
BCL and SAB operations, were situated in regions with 
few job opportunities. This, coupled with the State’s 
Ownership interest in the companies, resulted in the 
Government’s active support of the operations, despite 
the companies’ financial difficulties. 


Commodity Review 


Most mining operations suffered from lower than 
expected commodity prices in 1994. However, the 
mining industry began recovering from the general 
worldwide economic recession of 1993. 


Metals 


Cobalt, Copper, and Nickel.—BCL continued to 
operate under difficult financial conditions, although 
cobalt and copper output increased in 1994. 

Tati Nickel Mining Co. continued to finalize plans for 
the Phoenix open pit mine project near Francistown, 
while constructing a concentration plant at the mine. The 
company reported potential reserves of 16 million metric 
tons grading 0.65% nickel and 0.3% copper for the 
project. Tati also produced 74,000 mt of ore from the 
Selkirk Mine for toll smelting at BCL. 

On thakadu Mining Co. (Pty) Ltd.’s lease, west of 
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Francistown, development of a small copper and silver 
ore body commenced during the year. 


Gold.—Production was predominantly from the 
Monarch Mine, with some production provided by 
Minerals Holdings Botswana (Pty.) Ltd.’s dump 
retreatment and Kudu Mining Co.'s reopened Rainbow 
Mine. An Australian consortium, Southern Africa Joint 
Venture, acquired Mining and Development (Botswana) 
(Pty.) Ltd., the owner of Monarch Mine; and Shashe 
Mines (Pty.) Ltd. 

SouthernEra Resources Ltd. of Canada, was evaluating 
the company's 50%-owned prospect for gold and 
platinum-group metals. The company indicated that coal, 
copper, and nickel also were present on the prospect. 
Trillion Resources Ltd. of Canada was awaiting approval 
of 13 gold prospecting licenses in southwest Botswana. 
Desert sand cover had previously impaired exploration 
of the area. 


Industrial Minerals 


Diamond.—At the beginning of the year, there were 
more than 300 active prospecting licenses in Botswana, 
approximately 85% of which were for diamond. De 
Beers Prospecting Botswana (Pty.) Ltd. continued its 
countrywide prospecting and processed samples from 
prospects in the Gope area. Debswana increased the 
processing capacity at the Jwaneng Mine by 
approximately 33%, which was expected to provide a 
21% increase in carat output. 

A number of Canadian min 
ing companies were actively exploring for diamond. 
Amarado Resources Ltd. renegotiated its exploration 
permit agreements and continued regional surface 
exploration. The company also was awaiting regulatory 
approval and funding in preparation to acquire Pyramid 
Mining and Exploration, a South African company with 
rights to licenses in Botswana. 

Botswana Diamondfields Inc. collected soil samples on 
the Mopipi licenses and commenced the exploration of 
the Makgadikgadi license area. Redaurum Ltd. began 
drilling on its exploration lease. 

Scintilore Explorations Ltd. joined Fancamp Resources 
Ltd. on the Gemsbok project early in 1994. By yearend, 
almost one-half of the property had been covered by an 
airborne magnetic survey and Solidor Resources Inc. 
was brought in as the third partner in the joint venture. 
Southern Africa Minerals Corp. completed an airborne 
magnetic survey on its diamond prospects and began 
surface geophysical work on its Molopo licenses, while 
TNK Resources Inc. began airborne magnetic surveys on 
its Gope group of licenses in central Botswana. 

Trillion joined with two Canadian companies, Skeena 
Resources Ltd. and Nickelodeon Minerals Inc., to 
explore their Shashe diamond prospect. Trillion also was 


involved with Winspear Resources Ltd. and Consolidated 

Venturex Holdings Ltd. on the Sowa Diamond project. 
Auridiam Consolidated NL of Australia obtained a 

prospecting license in the Orapa area. | 


Gemstones.—Masa Semi-Precious Stones (Pty.) Ltd. 
increased its capacity to 4,000 kilograms per year with 
the completion of a new factory. 


Soda Ash.—Financial losses continued to accrue for 
Soda Ash Botswana. While production increased 38%, 
the company continued to operate at substantially less 
than full production capacity. The company was 
whiplashed in 1994 by less than projected demand, rising 
costs, and a price war in the South African market that 
depressed product prices. 


Mineral Fuels 


Coal production continued to be constrained by less 
than expected consumption by major consumers, 
especially Soda Ash Botswana. 

The Geologic Survey Department investigated peat 
deposits in northern Botswana and petroleum exploration 
got underway with the drilling of five stratigraphic test 
holes during 1994. 


Infrastructure 


Transportation facilities were fairly adequate on the 
eastern fringe of the country. Both highway and railroad 
connected landlocked Botswana with South Africa and 
Zimbabwe. 

Electric generating capacity consisted of the 132- 
megawatt (MW) Morupule coal-fired plant and the 60- 
MW coal-fired plant at Selebi-Phikwe. About two-thirds 
of the power generated was consumed by the mining industry, 


most notably BCL and Debswana. Water availability was 
a major constraint affecting the mineral industry in 
Botswana. 


Outlook 


Heavy exploration activity was expected to continue in 
the short term and this gave promise of new commercial 
mineral operations. The country's favorable geologic 
environment and mineral investment climate should 
continue to make Botswana a target for foreign mineral 
investment. 


'Text prepared Sept. 1995. 


Major Sources of Information 


Ministry of Mineral Resources and Water Affairs 
P.O. Box 0018 
Gaborone, Botswana 
Telephone: (267) 360-4600 
Facsimile: (267) 372-738 
Department of Mines 
P.O. Box 0049 
Gaborone, Botswana 
Telephone: (267) 352-641 
Facsimile: (267) 352-141 
Department of Geological Survey 
P.O. Box 0014 
Lobatse, Botswana 
Telephone: (267) 330-428 
Facsimile: (267) 332-013 


Major Publication 


Department of Mines Annual Report. Republic of 
Botswana, Gaborone, annual. 
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ТАВГЕ 1 
BOTSWANA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi 1990 391 195 199 


1994 


oal, bituminous 94,000 84,00€ 901,000 890,000 900,00€ 


Cobalt: Smelter output, Co content of matte 4/ 5/ 205 208 208 205 
EE 


225 


output, Cu content of ore mi 6 25,300 24,800 24,400 25,100 r/ 25,300 


e 
Smelter output, Cu content of matte 4/ 57 20,600 20,600 20,400 20,100 22,800 


1amond: 
Gem and near gem e/ thousand carats 12,200 11,600 11,200 10,300 10,900 
Industrial stones e/ do. 5,200 4,950 4,790 4,420 4,600 
Total do. э , э > > 
Gemstones, semiprecious 7/ kilo 500 205 348 38,900 r/ 67,000 
О. 46 20 165 192 234 
Lime 55 6 ~ == — 
anese ore, gross weight — == 1,320 3,700 -- 
1ске]: 

Мїпе output, ore milled thousand tons 3,370 3,450 3,490 3,440 3,460 
Mine output, Ni content of ore mi 23,200 23,500 23,000 23,400 r/ 22,800 
melter output, matte, gross weight 4 48,000 48,300 48,100 50,800 51,500 
melter output, Ni content of matte 19,000 19,300 18,900 21,600 19,000 
Salt 10/ _ 2,600 53,700 98,000 186,000 
Sand, construction 11/ cubic meters 165,000 341,000 190,000 150,000 140,000 
Soda ash, natural - 62,000 124,000 126,000 174,000 
Stone, crushed cubic meters 590,000 783,000 804,000 760,000 572,000 

e/ Estimated. r/ Revised 


1/ Table includes data available through Oct. 1, 1995. 


2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


3/ In addition to commodities listed, the following were produced, but information was inadequate to reliably estimate output: silver 
(estimated at about 2% of reported gold bullion production) and clay for brick and tile (brick units output reported was 12.7 million 
for 1992 and 20.7 million for 1993, estimated as equivalent in metric tons of clay to 25,000 and 41,000 metric tons, respectively. 

4/ Smelter product was granulated nickel-copper-cobalt matte. 

5/ Figures also used for recoverable mine output in world production tables appearing in V. I of the Minerals Yearbook. Included some 
product from direct smelting ore, 1.е., ore not reported as milled. 

6/ Ore milled is nickel-copper-cobalt ore shown under "Nickel: Mine output, ore milled." 

7/ Presumably, principally agate. Reported as sales of polished or processed stones. 

8/ Reported as bullion; historically included silver estimated at about 296. 

9/ Production commenced in 1992 and ceased in Nov. 1993. Estimated at 4596 Mn. 

10/ From natural soda ash production. 


11/ Additional production of sand and gravel from small local operations was periodically reported, but information was inadequate to 
reliably estimate output. 


Major operating companies and Annual 


Commodi 


TABLE 2 


BOTSWANA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


major equity owners 


Location of main facilities 


capaci 
ay, brick/tile obatse Clay Works (Pty. obatse, /Q kilometers south-southwest 0,00€ 
(Botswana Development Corp/ of Gaborone 
Interkiln Corp. joint venture 
Do. Makoro Brick and [ile (Pty.) Ltd. Makoro, 10 kilometers south of Palapye 0,00€ 
„оа Morupule Colliery (Ё Morupule, 2/0 kilometers north-northeast ,000,00€ 
American Corp. of South Africa Ltd. of Gaborone 
AAC) and related firms, at least 9096 
оба! ]., (Government, 30%; ebi-Phikwe, 350 kilometers northeast Ut 
- Botswana RST Ltd. (BRST), 70% of Gaborone 
ODD H 1. overnment, > 0; З eS ; UVo ПО. 0,00€ 
opper ore ati Nickel Mining Co. (Pty.) Ltd. Mine, ometers east о 80,000 
(AAC, 51% Francistown 
Jiamonc million carats Debswana Diamond Company (Pty.) Ltd. Urapa, akanc, and Jwaneng, respectively 
(Government, 50%; De Beers 375 kilometers north, 350 kilometers north, 
Centenary AG, 50% and 115 kilometers west of Gaborone 
stones, Agate Botswana (Pty.) Ltd. Processing plant at Pilane, 4 ometers 000 
semiprecious kilograms north of Gaborone 
20. do. Masa Precious Stones (Pty) Ltd. Sobonong, east of Selebi-Phikwe 1,00€ 
old bullion do. Mining and Development (Botswana) (F Monarch Mine, just north of Francistown 500 
Ltd. (Southern Africa Joint Venture) 
Nicke B 1. (Government, 30%; BRST, 70% clebi-Phikwe, 350 kilometers northeast 000 
of Gaborone 
Nickel ore ati Nickel Mining Co. (Pty.) Ltd. (AAC, 51% elkirk Mine, ometers east o 50,000 
Francistown 
alt oda Ash Botswana (Pty.) Ltd. (Government, ua Pan, 450 kilometers north of Gaborone 050,000 


48%; AECI Chlor-Plastics Ltd., 26.5%; ААС, 


12.75%; De Beers Centenary AG, 12.75%) 
as О. О. і 


c/ Estimate. NA Not available. 

1/ In nickel-copper-cobalt smelter matte. 

2/ Copper content estimated at 2%. 

3/ Botswana bullion typically had silver content estimated at 2%. 
4/ Nickel content estimated at 2.4%. 
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THE MINERAL INDUSTRY OF 


BRAZIL 


By Alfredo C. Gurmendi’ 


During 1994, Brazil produced bauxite, columbium, 
gemstones, gold, iron ore, kaolin, manganese, tantalum, 
and tin from world-class deposits and exported them to 
the global marketplace. In Latin America, particularly 
within the “Mercado Comun del Cono Sur" 
(MERCOSUR), Southern Cone Common Market, Brazil 
continued to be the leading producer of aluminum, 
cement, ferroalloys, gold, iron ore, manganese, steel, 
and tin. The country was engaged in an ambitious 
petroleum exploration program to expand reserves and 
reduce its dependence on oil imports, which were 
approximately 6046 of its crude oil requirements during 
1994. 

In 1994, the country of continental dimensions with a 
population of nearly 160 million, had a gross domestic 
product (GDP) of $531 billion.? Foreign exchange 
reserves were about $34 billion. Its tremendous known 
and potential natural resources helped make it one of the 
most dynamic markets in the world, ranking ninth in the 
global economy and constituting one-third of the Latin 
American economy. 

Brazil, the largest debtor nation in the developing 
world, completed an agreement with its creditor banks 
to reduce its $49-billion foreign debt with lower interest 
rates and longer-term loans. This accord was crucial to 
Brazil's efforts to liberalize further its economy, attract 
more foreign investment, and stabilize prices. Brazil's 
total debt burden, including loans from banks and from 
other governments, amounted to $93.4 billion at the end 
of 1994. 

The Government continued to utilize tight monetary 
policy and high interest rates with the objective of 
curbing inflation from the current 45% per month 
(5,000976 for 1993 alone) to 1.5%, preventing price 
explosion and indicating, in part, a successful 
Governmental economic plan, known as the "Plano 
Real." 


Government Policies and Programs 


Brazil’s efforts to make revisions to its 1988 
Constitution by both houses of Congress began in 1994. 
Significant measures were undertaken by the Brazilian 
Government, reducing import duties from an average of 
42% to 14% during 1993 and 1994, and eliminating 


governmental red tape affecting trade. In September 
1993, Presidential Decrees were signed with the intent 
of reducing taxes and tariffs, and allowing 100% of 
equity ownership via privatization and expatriation of 
profits. These significant measures were undertaken by 
the Government to create a favorable and positive 
environment to attract equally both domestic and foreign 
investments. 

Privatization of State-owned firms led to lower 
employment levels and more efficiency. Since yearend 
1991, the State has sold 30 companies worth $5.25 
billion, mostly in the chemical, fertilizer, and steel 
sectors. Another $13 billion was expected from the 
remaining 35 corporations of the first phase of Brazil's 
privatization process. Sales of Government minority 
holdings would provide an additional $2.5 billion. The 
auctioning of the large State-owned mining, telephone, 
and petroleum firms was expected to bring in an 
additional $20 billion, raising a total revenue of about 
$40 billion. The realization of this revenue, however, 
would require the removal of all trade barriers and a 
constitutional ruling to privatize Brazil’s monopolies in 
the petroleum, telecommunication, and energy sectors. 
The Brazilian privatization program was also considering 
concessioning of public utilities as an alternative, and 
building and managing railroads, ports, and 
hydroelectric powerplants in joint ventures with the 
private sector. 

In October 1994, the current Administration was 
elected and three-fifths of the members of the elected 
Brazilian Congress was expected to support the 
Government’s "Plano Real," based on strict control of 
the domestic deficit, issuance of a new currency, stable 
foreign exchange rates, renegotiation of its foreign debt 
on favorable terms, and reduction of tariffs. Also, 
Brazil’s efforts to review its 1988 Constitution by both 
houses of Congress was expected to change the state’s 
monopoly powers by allowing private companies to 
generate electricity and to build and operate highways; 
privatize the state-owned mining giant, Companhia Vale 
do Rio Doce (CVRD); end the monopoly held by 
Petróleo Brasilero S.A. (PETROBRAS) in the country's 
oil and gas industries; and approve the concept of what 
constitutes a Brazilian company. The latter was expected 
to benefit Brazilian firms with foreign shareholders, 
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which means that they would be considered Brazilian 
when they are managed or have their headquarters in 
Brazil. Historically, only Brazilian corporations are 
allowed to exploit the country's minerals endowment or 
to operate hydroelectric power stations. In the near 
future, two additional amendments are expected to be 
passed: the first to end the state monopoly over 
telecomunications, and the second to allow foreign ships 
to handle Brazilian cargoes. It was expected that the 
Government would agree that privatization should be 
done through Congress instead of by Executive Decree. 

The country's mining industry appeared to be on the 
verge of an investment boom in exploration and mine 
development, particularly in gold. The Government's 
aggressive economic policies, coupled wth Brazil’s 
diversified minerals endowment, апа skilled 
professionals, scientists, and labor base, have stimulated 
a return of the major international mining companies to 
Brazil. Several firms, which fled Brazil after the 
promulgation of the 1988 Constitution, began acquiring 
exploration properties and mining prospects, particularly 
for gold. Companies active in Brazil included Newmont 
and Barrick Gold of the United States; Placer Dome, 
INCOLimited, and TVX Gold Inc. of Canada; Anglo- 
American and General Mining Union Corp. Ltd. 
(GENCOR) of South Africa; Rio Tinto Zinc Mineração 
Ltd. (RTZ) of the United Kingdom; and BHP Minerals 
and Western Mining Company of Australia. 

The four MERCOSUR nations—Argentina, Brazil, 
Paraguay, and Uruguay—were seeking to eliminate 
import duties for trade and to harmonize trade policies 
and tariffs from nonmember countries. MERCOSUR is 
an extension of an Argentina-Brazil integration that 
began in 1986. On March 26, 1991, the Treaty of 
Asunción was signed, including Paraguay and Uruguay 
in MERCOSUR, thus forming a trade bloc with 200 
million people and a combined GDP of $550 billion. 
When fully implemented, the treaty would allow 
unrestricted movement of labor, goods, and services 
among the four countries. Already, MERCOSUR has 
had its impact on the Latin intraregional trade, which has 
increased from $7 billion in 1983 to about $26 billion in 
1994. Internal MERCOSUR trade amounted to $12 
billion and mineral trade amounted to $2.9 billion in 
1994. 

The Ministry of Mines and Energy was no longer part 
of the Ministry of Infrastructure, and the National 
Department of Mineral Production (DNPM- 
Departamento Nacional da Prodducao Mineral) became 
an autonomous Federal agency by early 1994. DNPM 
continued to have specific responsibility for mining. 


Environmental Issues 


In 1983, Brazil enacted Law No. 6938 that established 
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the National Environmental Council (CONAMA- 
Conseho Nacional de Meio Ambiente) as an advisory 
agency in the executive branch. Under CONAMA’s 
resolution 001/86, an environmental license was required 
for all mining activities in Brazil. In 1986, Law No. 
88351 established the National System for the 
Environment, composed of representatives of the 
Federal, State, and local governments and private 
foundations involved in environmental protection and 
improvement. 

The 1988 Constitution, Article 225, stipulated that 
mining operators reclaim environmentally degraded 
areas. Later, detailed legislation was passed with a goal 
of harmonizing mining activities with the environment 
included the Plan for Recovery of Degraded Areas and 
the Environmental Control Plan. In February 1989, the 
President of Brazil signed a decree prohibiting the use of 
mercury and cyanide in the mining of gold unless 
approved by Brazilian State environmental agencies. The 
States most affected were those in the Pantanal and 
Amazon regions. 

Resolution 010 of December 6, 1990 dictated that all 
mining operations required environmental licenses 
leading to the granting of mineral rights by the DNPM. 
As environmental problems increased, antipollution 
measures were enacted to eliminate the sources of 
pollutants and mitigate their effects on the environment. 

In early 1994, the Minas Gerais Environment Policy 
Commission closed a garimpo (cooperative of 
independent miners) alluvial gold mining operation on 
the Paracatu River. Health checks on the 2,000 
garimpeiros (independent miners) that worked there 
revealed an excessive exposure to mercury. Many had 
absorbed mercury into their bloodstreams at more than 
200 times the permissible levels. 


Production 


The total value of minerals produced in 1994 was 
about $9.4 billion, or almost 2% of GDP. Brazilian 
minerals production increased approximately 4% 
compared with that of 1993, caused mostly by iron ore 
output increase of about 4%. Increases also were 
recorded in production of chromium, 17%; kaolin, 15%; 
manganese, 26%; nickel, 5%; and to a lesser extent 
asbestos, phosphate, and zinc. Gold production increased 
by almost 1.5%; however, depletion of shallow gold 
deposits and environmental constraints on garimpeiros 
would affect future output. (See table 1.) 


Trade 


In 1994, the total value of exports was approximately 
$44.5 billion versus the total value of $33 billion for 
imports. The trade surplus amounted to about $11 


billion. During 1994, Brazil sold 13% of its exports to 
the other MERCOSUR members and 8% to the other 
countries in South America. Brazil’s mineral imports 
were valued at $4.5 billion, while total exports were 
$2.6 billion, or about 1.276 below the 1993 mineral 
exports, mostly because of the decrease in exports of 
iron ore, gold, and dimension stone. The negative trade 
balance in the minerals sector for 1994 was heavily 
influenced by the value ($2.7 billion) of petroleum 
imports. In addition to petroleum, other major mineral 
imports, in alphabetical order, were coal, copper, lead, 
natural gas, potash, sulfur, and zinc. 

During 1994, Brazilian exports of steel were 13.6 
million metric tons (Mmt), up from 12.2 Mmt in 1993. 
Exports of steel, mostly semifinished, were valued at 
$3.7 billion, an increase of about $100 million from 
1993. Imports of steel products were about 193,900 
metric tons (mt), at a value of $211 million, representing 
an increase from 177,900 mt, valued at $208 million in 
1993. 


Structure of the Mineral Industry 


The major portion of the mineral industry of Brazil 
was partially or wholly owned by private Brazilian 
investors, Brazilian corporations, and foreign companies 
in 1994. The few exceptions were the natural gas and 
petroleum industry, which was 100% Government- 
owned through PETROBRÁS, and the five large 
majority State-owned steel companies. In 1994, 
PETROBRAS was composed of five subsidiaries: (1) 
Petrobras Distribuidora, S.A., the petroleum products 
distribution company; (2) Petrobrás Química, S.A., the 
petrochemical company; (3) Petrobrás Internacional, 
S.A. (BRASPETRO), the foreign operating company; (4) 
Petrobras Fertilizantes, S.A., the agricultural fertilizer 
company; and (5) Petrobras Mineração, S.A., the mining 
company. PETROBRAS is the domestic operator. The 
Government-owned steel holding company, Siderúrgica 
Brasileira, S.A., was sold in 1990. The Government was 
determined to proceed with the privatization of its steel 
industry and had pledged since January 1991 to sell all 
of its mills by 1994. Brazil began the privatization effort 
on October 24, 1991, when it sold 75% of the common 
stock in Brazil’s second largest steel mill, Usinas 
Siderúrgicas de Minas Gerais, S.A. (USIMINAS), to a 
variety of stockholders for $1.2 billion. The share 
auction for Cía. Siderúrgica do Nordeste took place on 
November 24, 1991, and specialty steelmaker Agos 
Finos Piratini, S. A. was auctioned on January 28, 1992. 
Additional mills were privatized: Cía. Siderirgica de 
Tubarao (CST), a slab producer, in March 1992; Acos 
Minas Gerais, S.A. (ACOMINAS), a structural and rail 
producer, in mid-1992; Cía. Siderúrgica Nacional 
(CSN), Brazil’s largest mill, the second half of 1992; 


and Cía. Siderúrgica Paulista (COSIPA), a carbon steel 
sheet and plate producer, was sold during the first half 
of 1993. CVRD, the huge mining conglomerate, is 51% 
Government-owned. There are several smaller companies 
engaged in the mineral industry that are partially or 
wholly Government-owned. 

The mineral industry of Brazil is large by world 
standards. In 1994, there were 42 cement companies 
operating 51 cement plants and 7 grinding plants with a 
clinker capacity of 36.6 Mmt and an utilization rate of 
65.3%. In the same year, there were 34 separate iron 
ore mining companies operating 80 mines. 

The five major integrated steel works (ACOMINAS, 
CSN, COSIPA, CST, and USIMINAS), which were 
privatized between 1991 and 1993, produced about 17.5 
Mmt of the total Brazilian steel production of 25.2 Mmt 
during 1994. CVRD produced approximately 60% of the 
iron ore. Mineração Río do Norte, S.A. (МЕМ), which 
is majority privately owned, produced approximately 
65% of the total bauxite production. The five major 
aluminum smelters, all predominantly private Brazilian 
or foreign owned, produced approximately 77% of the 
primary aluminum production of 1.25 Mmt in 1994. 

Brazil’s total labor force was nearly 60 million in 
1994. Of the total, services comprised 4246; agriculture 
31%; and industry, 27%. The minerals sector comprised 
approximately 4% (650,000) of the industry total of 16 
million. This did not include the 500,000 to 1 million 
garimpeiros active in Brazil. Employment in the mining 
sector continued its downward trend in 1994 as Brazil's 
economic was impacted by privatization, particularly of 
the steel sector. (See table 2.) 


Commodity Review 
Metals 


Alumina, Aluminum, and Bauxite.—In 1994, 
primary aluminum production amounted to 1.25 Mmt of 
metal, which remained near at the same level as in 1993, 
and bauxite production decreased by 12% from 9.41 in 
1993 to 8.28 Mmt in 1994. Also, alumina production 
increased from 1.85 Mmt in 1993 to 1.87 Mmt in 1994. 

CVRD announced plans to construct a 1.1-million- 
metric-ton-per-year (Mmt/a) alumina refinery near 
Paragominas, Pará, to process the bauxite from the 850- 
Mmt deposit there. It will be known as the Jabuti Project 
at a cost of $875 million and was scheduled to begin 
production in 1995. In 1994, about 25% of primary 
aluminum was produced by Albras-Aluminio Brasileiro 
S.A. (ALBRAS), a joint venture of CVRD (51%) and 
Japan's Nippon Amazon Aluminum Corp., (49%). 
ALCOA accounted with 24% of total primary aluminum 
output. 

Other producers included Billiton Metais S.A. with 
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18.1%, Compahnia Brasileira de Aluminio (CBA) with 
17.9%, ALCAN with 10%, and ALUVALE with 0.5%. 
Valesul Aluminio, S.A. (VALESUL), a joint venture of 
ALUVALE (49.7%), Billiton Metais (41.5%), and 
Companhia Forga e Luz Cataguazes (8.8%), produced 
92,600 mt. 

MRN, the world's third largest bauxite producer and 
exporter, decreased its production during 1994 by about 
14.4% to 7.3 Mmt compared with 8.5 Mmt in 1993. 
MRN was planning to invest $60 million to open a new 
mine in Trombetas, Pará in 1997, with a capacity of 2 
Mmt/a; thus, MRN's total bauxite production capacity 
will increase from 8 to 10 Mmt/a. Brazil’s second 
largest aluminum smelter, ALBRAS, planned to increase 
its plant capacity from 160,000 to 345,000 metric tons 
per year (mt/a) by 1995 at a cost of approximately $650 
million. 

Reynolds Internacional do Brasil was expected to triple 
its output of aluminum cans to 750,000 mt/a and begin 
to export them to Latin American markets. This was 
announced in 1993 by Reynolds Metals of the United 
States, the holding company. Alto Brazil Mineração is a 
joint venture of Alcoa Aluminio, S.A. (60%) and 
Billiton Metais, S.A. (40%) set up to mine their bauxite 
deposit in the Amazon region. It proposed to mine the 
Oriximina deposit near the Trombetas River and the 
MRN mine in Pará. When in operation, it will supply 
the feed to the Alcoa Aluminio, S.A. refinery at Sao 
Luis, Maranhão. Brazilian exports of primary aluminum 
increased to 816,000 mt, or 3.7% compared with those 
of 1993. These exports represented about 70% of total 
Brazilian production. 


Columbium and Tantalum.—Brazil was the world’s 
most significant producer and principal supplier of 
columbium to global markets. In 1994, Brazil produced 
about 79% of the world’s total with approximately 
14,400 mt of columbium concentrate; 10,700 mt of 
columbium alloys; and 600 mt of columbium oxides. 
Brazil’s most important columbium plant was in 
Barreiro, Minas Gerais, operated by the Brazilian 
Metallurgy and Mining Company (CBMM-Cia. 
Brasileira de Metalurgia e Mineração). CBMM is owned 
by Moreira Sales Group of Brazil, 5576; and Molycorp 
of the USA, 45%. CBMM accounted for approximately 
8076 of Brazil's production capacity and supplied 
approximately 65% of the world demand for 
ferrocolumbium. In midyear, CBMM began 
construction of a new ferrocolumbium unit at Araxá, 
Minas Gerais. The plant would have a capacity of 
22,800 mt/a and cost $15 million. Columbium also was 
produced in Ouvidor, Goiás. 

Early in the year the Mining Resources and Research 
Co. of Amazonas announced the discovery of what may 
be the largest columbium-bearing deposit in the world. 
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It was found in the Sáo Gabriel da Coxoeira, Amazonas, 
and contained approximately 2.9 billion mt of 
columbium ore. 

Tantalum production in Brazil was 460 mt compared 
with 450 mt in 1993. Brazil was third in tantalum 
concentrate production in 1994, following Australia and 
Malaysia. The Araxá deposit, considered to be the 
world’s largest and the most economically viable ore 
body, contains columbite and tantalite. The upward 
long-term trend in production that had been forecast 
continued in response to increased world demand for 
tantalum, but Brazil continued to import tantalum oxide 
and metal products. Brazilian tantalum producers 
requested Government investment in research and 
development to help the domestic industry to compete 
with tantalum producers and processors in Japan and the 
United States. 


Copper.—Brazilian copper production amounted to 
119,495 mt of concentrate containing 39,674 mt of 
copper in 1994. Total primary metal production 
amounted to 170,027 mt, which was produced by 
Caraíba Metais from the Caraíba deposit in Jaguari, 
Bahia (84.6%), and the Brazilian Copper Company's 
operations in Camaquá, Rio Grande do Sul (15.4%). 
Secondary copper metal production increased from 
53,700 mt in 1993 to 54,000 mt in 1994. CVRD and its 
partners, Міпегас̧до Morro Velho, S.A. (ММУ), a 
company controlled by the South African group Anglo 
American and the Brazilian group Bozano Simonsen, 
concluded feasibility studies for the Salobo deposit in 
Carajás, Para, proving 1.4 billion mt of reserves having 
a grade of 0.80% copper with associated gold, 
molybdenum, and silver. Production is planned at the 
rate of 200,000 mt/a of copper metal. The expected 
production of gold and silver is about 8 mt/a and 20 
mt/a, respectively. CVRD announced plans to build a 
$345 million, 225,000-mt/a copper refinery near its 
Salobo Mine. The estimated investment for this 
operation will be $1 billion and it was expected to go 
on-line in 1998. This would make Brazil self-sufficient 
in copper production. 

Copper-consuming companies in Brazil imported 
107,419 mt of copper in 1994. Exports were 67,821 mt, 
of which 56,451 mt was primary metal; 11,099 mt semi- 
finished; and 271 mt was in other forms. Brazil’s 1994 
metallic copper production was used primarily in 
construction and in automobile manufacturing. In 1994, 
there was a copper trade balance deficit of $106.9 
million, the largest among the nonferrous metals in 
Brazil. 

The Brazilian Geological Survey (CPRM-Companhia 
de Pesquisa de Recursos Minerais) announced plans to 
invest $1.5 million in an extensive survey of the national 
copper reserve that covers an area of 546,000 square 


kilometers straddling the States of Атара апа Рага. The 
reserve created in 1984 has never been properly 
surveyed. 


Gold.—Gold production in 1994 was reportedly 71 mt, 
which represented an increase of about 1.4% with 
respect to 1993. The increase in gold production from 
the nongarimpo sector was due to the favorable 
operations at CVRD's Igarapé Bahía Mine in Pará, 
which produced 7 mt compared with 5.1 mt in 1993. 
MMV, owned by Anglo American and Bozano 
Simonsen, produced 12.4 mt of gold in 1994. The 
second largest producer of gold in Brazil continued to be 
CVRD with 12.3 mt. RTZ, a British concern associated 
with Eike Batista, produced 5.2 mt from the Paracatu 
Mine in Minas Gerais. Another important increase from 
almost 2 mt in 1993 to 2.5 mt in 1994 was that of 
Caraiba Metais, the largest copper producer in Brazil, 
which produced gold as a byproduct. 

Sao Bento Mineração, S.A. announced plans to invest 
$8.5 million to boost gold output at its mine in east- 
central Minas Gerais from 2,300 kilograms (kg) to 4,500 
kg by early 1994. The gold will be extracted by a 
combination of pressure oxidation and bioleaching using 
GENCOR technology. 

Brazilian gold production could increase significantly 
in the near future because the increased interest by both 
domestic and foreign investors in large areas with gold 
mineralization yet to be explored. According to DNPM, 
more than 2,000 gold mineral deposits are known, 
mostly in Precambrian vein deposits and alluvial placers. 


Iron and Steel.—Ferroalloys.—In 1994, ferroalloy 
production increased to 1.1 Mmt or 12.2% from that of 
1993. For the year, exports increased from those of 
1993 and reached 473,900 mt, while imports decreased 
from 25,000 mt to 16,700 mt. In 1994, Brazil was the 
fourth largest ferroalloy producer in the world and the 
third largest exporter. Apparent domestic consumption 
was approximately 693,000 mt. 

Industria e Comercio de Minerios (ICOMI) announced 
in 1994 that ferromanganese production had begun at its 
new plant at Porto de Santana, Amapá. The plant, with 
a capacity of 20,000 mt/a, was operated by Cia. 
Ferroligas do Атара, S.A., a wholly owned subsidiary 
of ICOMI. - 

Norway’s Elkem A/S, one of the world’s largest 
manganese alloy producers, agreed to invest $70 million 
in a joint venture with Brazil’s Prometal Produtos 
Metalúrgicos, S.A., to build a  160,000-mt/a 
ferromanganese plant. The plant, to be installed in 
Marabá, Рага, will be a $170 million project in which 
Elkem will hold a 40% share. The manganese will come 
from a nearby Prometal Mine, and the iron ore will 
come from the Carajás District. 


Eletrovale, S.A. Indástria e  Comércio 
[ELETROVALE-CVRD (44.01%), Mitsubishi (25.5%), 
Kawasaki Steel (25.5%), and Florestas Rio Doce, S.A. 
(4.99%)] was contemplating building a silicon ferroalloy 
plant in Nova Era, Minas Gerais, with an installed 
capacity of 48,000 mt/a. 


Iron Ore.—Brazil's 1994 production of iron ore, 
reportedly 165.6 Mmt, increased by 3.9% compared 
with that of 1993's 159.4 Mmt. About 90% of that 
production was from the six major mining companies, in 
order of descending output, CVRD with 77.2 Mmt; 
Mineracoes Brasileiras Reunidas S/A (МВК), 23 Mmt; 
Samarco Mineração, S.A. (SAMARCO), 9.1 Mmt; S.A. 
Mineração da Trindade (SAMITRI), 8 Mmt; and Ferteco 
Mineração, S.A., 7.8 Mmt. 

The total iron ore exports for 1994 were about 125 
Mmt, which represented an increase of almost 12% 
compared with 1993; however, total export revenues 
decreased from $2.8 billion in 1993 to $2.3 billion in 
1994. The Brazilian exports were shipped to 35 countries 
in 1994. The major importers of Brazilian iron ore were 
Japan (25%) and Germany (15%). In 1994, the United 
States imported 4% of Brazil’s total iron ore exports. 
Commercial products sold were sinter-feed and pellet- 
feed, 70.9%; pellets, 21.4%; and lump ore, 8.3%. 

CVRD announced plans to invest $30 million by 
yearend 1995 to begin processing low-iron-content 
itabirite from its Timbopeba Mine in Minas Gerais. 
MBR, Brazil’s second largest iron ore producer, 
continued its long-range plans to invest $1 billion during 
a 10-уеаг period beginning in 1991. The investment 
program is aimed at increasing reserves and production. 
The target is to increase output to 35 Mmt/a from the 
present 23 Mmt/a by the end of the decade. MBR's Pico 
Mine in Minas Gerais increased its annual capacity from 
3.5 Mmt to 11 Mmt during 1993-94. 

SAMARCO, controlled by BHP-Utah and SAMITRI, 
continued its expansion plans at Mariana Mine, Minas 
Gerais, and at Anchieta Mine, Espirito Santo. It also 
opened its $70 million Alegría Mine in Minas Gerais 
with a capacity to produce 3 Mmt/a. In 1994, 
SAMARCO announced a $230 million investment for a 
pellet plant at Ponta do Ubo, Espírito Santo, where 
annual capacity was being increased from 5.5 Mmt to 11 
Mmt. 


Pig Iron.—Brazil produced 25.2 Mmt of pig iron, 
which was 5.4% higher than that of 1993, and exported 
2.5 Mmt valued at $287 million; this was approximately 
one-third of the pig iron traded in the world. The 
Brazilian environmental laws stipulated that by 1992 a 
minimum of 50% of the charcoal used in pig iron 
production had to come from reforested areas rather than 
the virgin forests. A maximum of 20% of the charcoal 
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usage was allowed to be purchased from third parties. 
It also was stipulated that the percentage of charcoal 
used by the pig iron producers from their own 
reforestation programs must grow by 10% per year until 
it reaches 100% by 1995. 


Steel.—Brazil's 1994 steel production totaled 25.7 
Mmt, which increased by 500,000 mt in comparison to 
1993, ranking the country eighth worldwide. The major 
recipients of those exports were Asia, 5 Mmt; Latin 
America, 2 Mmt; and the United States, 1.4 Mmt. Steel 
imports were 194,000 mt valued at $211 million. Thus, 
Brazil enjoyed a very positive balance in its steel trade. 
The Instituto Brasileiro de Siderurgia (IBS) stressed that 
the Brazilian steel industry no longer received subsidies 
or enjoyed tariff protection that it once had and that the 
industry had become more efficient than ever because of 
the major changes it has made via privatization. Brazil 
would be allowed to continue to sell its steel products to 
the United States without a Voluntary Restriction 
Agreement (VRA) quota or countervailing duty. 

Privatization has fundamentally changed the Brazilian 
steel industry, both in efficiency and in reduced 
employment levels. Vertical integration was evident as 
suppliers and customers of the steel companies 
participated in the auctions. For instance, CVRD 
acquired significant minority holdings in CST, CSN, and 
USIMINAS. CVRD supplied iron ore to these companies 
and continued providing them with railroad, port, and 
shipping facilities. 

The Government's privatization program has identified 
Brazil’s steel industry as one of the first sectors for 
auction, via the stock exchanges of Rio de Janeiro and 
São Paulo. Beginning with USIMINAS sold in October 
1991, the State-owned steel companies have been 
gradually privatized. The last companies sold in 1993 
were COSIPA and ACOMINAS. The decline in 
employment in the steel industry from 174,000 in 1989 
to 133,000 in 1990 probably came about because of the 
economic recession in Brazil, while the employment 
reduction from the 1990 levels to 102,300 in 1994 
reflected, in part, the effects of privatization and 
associated downsizing. State-owned companies expecting 
to be privatized, reduced employment levels in 
anticipation of the process. 

In 1994, Brazil exported almost 50% of its steel 
production; however, this share could change in the 
foreseeable future as the Brazilian economy improves. 


Manganese.—Brazilian production of manganese ore 
in 1994 was 2.321 Mmt, which increased by 22.2% 
compared with 1993. ICOMI, controlled by Caulimda 
Amazonia S.A. (САРАМ) group, was the principal 
Brazilian producer with 467,000 mt. ICOMI’s Serra do 
Navio Mine near Macapá, Amapá, was the largest 
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producer of manganese in Brazil. CVRD continued 
operating its high-grade manganese mine, Igarapé Azul, 
in the Carajás complex. The high content of aluminum 
in the ore, about 8%, may be a negative factor affecting 
the marketability of the Igarapé Azul ore. In 1994, the 
major Brazilian manganese ore producers were CVRD, 
512,000 mt; ICOMI, 467,000 mt; Sociedade Mineira de 
Mineragáo Ltda., 222,000 mt; SAMITRI, 172,000 mt; 
and Urucum Mineração S.A., 170,000 mt. 


Tin.—In 1994, Brazil was the world's third largest tin 
producer following China and Indonesia. Tin production 
decreased from its highest amount at 50,200 mt in 1989 
and 27,000 mt in 1993 to 26,175 mt in 1994. The 
reduction in Brazilian output was attributed to the 
closing of some high-cost operations, decrease in ore 
grades, and the decline in tin prices. In 1994, production 
cuts were made at the Pitinga Mine in Amazonas, 
operated by the world's largest tin firm, Paranapanema, 
S.A. Mineração, Industria e Construção, at the Bom 
Futuro Mine in Rondônia, operated by Empresa 
Brasileira de Estanho, S.A. (EBESA, 49 2/3496; 
Paranapanema and a pool of Brazilian tin mining 
companies, 50 1/346), and at the Garimpeiros’ Bom 
Futuro operations, also in Rondónia. Brazilian tin 
exports in 1994 declined to 18,300 mt, much less than 
the 20,185 mt quota based on Brazil's commitment with 
the Association of Tin Producing Countries. Domestic 
consumption was stagnant at about 6,000 mt/a for the 
last 5 years; local sales amounted to 5,400 mt, a small 
increase compared with that of 1993. 

Paranapanema reported 9,300 mt of tin output from its 
high-grade Pitinga Mine, with byproducts of columbium, 
tantalum, zirconium, hafnium, thorium, and chryolite, in 
order of importance. Garimpeiros continued smuggling 
tin ore to Bolivia. EBESA had a $20-million expansion 
plan for its Bom Futuro tin mine. The outputs of 
garimpos and small mines in Minas Gerais and other 
small mines in Rondónia and Рага were 26% and 9% of 
Brazilian production, respectively. 


Titanium.—In 1994, CVRD invested in the production 
of titanium sponge and an advanced titanium compound 
used in the space, shipbuilding, and chemical industries. 
CVRD reached an agreement with the Space Technology 
Institute of the Brazilian Air Force, whereby the institute 
will receive 1% of all royalties when the compound is 
produced industrially in exchange for the transfer of 
equipment to CVRD. 

The Brazilian subsidiary of E. I. du Pont de Nemours 
and Co. Inc. of the United States began construction of 
a titanium dioxide sizing and packaging facility at 
Uberaba, Minas Gerais, in March 1992. Since then, the 
plant has operated at an annual capacity of 8,000 mt/a. 


Industrial Minerals 


Gemstones.—For many years, Brazil has been an 
important producer and exporter of gemstones in the 
world. This ranking has applied in terms of volume as 
well as variety. The large proportion of gemstones 
produced was mined by garimpeiros. For this reason 
gemstone reserves are unknown, but Brazil appears to 
have high potential. 

In 1994, the total value of gemstone (including 
diamond) exports was $27 million, which remained at 
the same level as that of 1993. Exports of uncut 
gemstones have declined since 1990, despite the removal 
of some export barriers. 


Quartz.—A consortium of CVRD, Nisso Iwai (Japan), 
and Telequartz began production of quartz powder in 
1990. The powder is an important constituent in the 
production of optic fibers, crucibles, oscillators, solar 
cells, wafers and integrated circuit packing, and ceramic 
materials of exceptional purity. 

In 1994, Brazil produced 3,468 mt valued at about $5 
million, and continued to be the largest producer of 
quartz in the world. Brazil is estimated to have 53 Mmt 
of reserves representing 95% of the known world 


supply. 


Other Industrial Minerals.—Potassium production in 
1994 increased by 32.9% to 230,400 mt compared with 
1993 output. Brazil imported 57,000 mt of potash in 
1994. Production of phosphate rock concentrate 
amounted to almost 3.5 Mmt, an increase of 3.4% 
compared with the 1993 output. Production was highly 
concentrated in three mining companies, Fertilizantes 
Fosfatados, S.A. (FOSFERTIL), Arafertil, S.A., and 
Goiasfertil, S.A. (GOIASFERTIL), representing 70% of 
the total domestic output. The reported domestic 
consumption was 3.1 Mmt/a. Seventy-three percent of 
the phosphoric acid was used in the fertilizer industry, 
25% in the chemical industry, and the rest in other uses. 
The industry has changed because of the privatization of 
both GOIASFERTIL and FOSFERTIL and elimination 
of trade barriers. The import tariff for phosphate rock 
was set at 5%, indicating that the sector must be more 
efficient and cost effective to compete with foreign 
sources. 


Mineral Fuels 


According to the Brazilian Ministry of Mines and 
Energy, the total amount of energy produced was 158.1 
Mmt of oil equivalent in 1994. The primary sources, in 
order of importance, were hydraulic energy, firewood, 
petroleum, sugarcane bagasse, natural gas, steam coal, 
metallurgical coal, and uranium. Imported energy 


sources were 64.3 Mmt of oil equivalent. Total energy 
consumption was 171.1 Mmt of oil equivalent. Export, 
variations in inventory, nonutilized, and reinjected 
energy totaled 9.6 Mmt of oil equivalent. The 
transportation sector consumed 34.4 Mmt of oil 
equivalent and the industrial sector 72.9 Mmt of oil 
equivalent. Consumption of oil equivalent in the mineral 
industry, by category and in order of importance, was 
pig iron and steel, 18.5 Mmt; nonferrous and other 
metals, 9.3 Mmt; cement, 3 Mmt; mining and 
pelletization, 2.7 Mmt; and ferroalloys, 2.8 Mmt. 


Coal.—The Brazilian coal industry is not a large 
component of the minerals industry. Coal production is 
concentrated in the southern States of Rio Grande do 
Sul, 56%; Santa Catarina, 41%; and Parana, 3%, with 
minor production from Minas Gerais. Brazil's total 
production of coal (run-of-mine) in 1994 was about 9.75 
Mmt, which was transformed into 5.12 Mmt of 
marketable product, about 9% higher than the 1993 
output. Coal consumption at yearend reached 16.5 Mmt. 
Metallurgical coal represented 67% of this total 
consumption and the remainder was for power 
generation. 

Most Brazilian coal is of lower quality than Colombian 
coal. Total Brazilian coal reserves were estimated at 
23.7 billion mt. In 1994, imports of metallurgical coal 
amounted to about 10 Mmt. The main sources of imports 
were the United States with 56%; Australia, 25%; 
Canada, 10%; and Poland, 10%. The remainder came 
from South Africa, Germany, Venezuela, and Colombia. 


Natural Gas and Petroleum.—The gas pipeline 
linking the Enchova platform in the offshore Campos 
Basin to Macaé, Rio de Janeiro, has added 5 million 
cubic meters per day (Mm?/d) of gas flow to the Río de 
Janeiro and São Paulo markets. 

BRASPETRO, the international operating subsidiary of. 
PETROBRAS, continued producing natural gas in the 
Gulf of Mexico. The gas was recovered from the 
Frederick Field, 27 kilometers (km) offshore the 
Louisiana coast, by Petrobrás América Inc., a subsidiary 
of BRASPETRO. The natural gas was marketed mostly 
in the United States. 

In 1994, petroleum production averaged 692,832 
barrels per day (bbl/d), or 252.9 million barrels (Mbbl), 
while natural gas production amounted to 7.738 Mm’. In 
1994, Brazil’s imports of petroleum were 173.2 Mbbl at 
a cost of $2.7 billion. Of this total, Saudi Arabia 
supplied 74% with the remaining supplied by Algeria, 
Argentina, Kuwait, Nigeria, and Venezuela. 


Nuclear.—The National Nuclear Energy Commission 


(Comissáo Nacional de Energia Nuclear) indicated that 
construction continued on a pilot powerplant that has the 
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capability to produce 1 mt of 99.6%-pure heavy water 
per year. The site of the top-secret plant and the 
production process have not been announced. Brazil 
contains the fifth largest uranium reserves in the world. 
Reserves in 1994 amounted to about 163,000 mt of U,O, 
and 92,000 mt of inferred reserves. Private interests are 
permitted to participate in uranium exploration and 
production in Brazil through State-owned joint ventures; 
however, there is a restriction that no more than 20% of 
the country's uranium reserves may be exported. 


Reserves 


In 1994, Brazil was among the world leaders in 
reserves of the following mineral commodities, by rank: 
columbium (1); tin (3); bauxite (4); iron ore (4); talc and 
pyrophyllite (4); and manganese (5). (See table 3.) 


Infrastructure 


In 1994, Brazil's railroads included 25,268 km of 
1.000-meter (m) gauge, 4,339 km of 1.600-m gauge, 74 
km of 1.600- to 1.000-m gauge, 13 km of 0.760-m 
gauge, and 2,308 km electrified; totaling 32,002 km. 
The country contained 1,448,000 km of roads: 48,000 
km paved and 1,400,000 km gravel and dirt. There were 
50,000 km of navigable inland waterways. The major 
shipping ports were Belém, Manaus, Porto Alegre, 
Recife, Río de Janeiro, Río Grande, Salvador, and 
Santos. Among the 271 ships were 56 tankers, 15 
chemical tankers, 10 liquefied natural gas, 14 
combination ore and oil, 82 bulk, and 2 combination 
bulk vessels. There were 2,000 km of crude petroleum 
pipelines, 3,804 km of refined petroleum product 
pipelines, and 1,095 km of natural gas pipelines. In 
1994, Brazil’s installed electrical generating capacity was 
52,865 megawatts (MW). Total production of electric 
power for the year was 202,280 gigawatt hours, which 
translated into 1,340 kilowatt hours per capita. 

Power investment negotiations were under way 
between the Brazilian Government and five companies, 
four of which were foreign subsidiaries. The companies 
involved were Alcan Aluminio do Brasil, S. A. (Canada), 
Alcoa Aluminio, S.A. (United States), Billiton Metais, 
S.A. (Netherlands), Dow Química, S. A. (United States), 
and the Brazilian company Camargo Corréa Industrial, 
S.A. The proposal submitted by the five companies was 
to build a 1,200-MW dam on the Tocantins River on the 
border between Maranhão and Tocantins States. A 
Billiton spokesperson stated that the dam construction 
would cost approximately $1 billion and that Billiton has 
pledged $350 million. The companies all have been 
receiving electricity from the Tucurui Dam on the 
Tocantins River, but the demand has been increasing at 
such a rapid rate that the demand could exceed the 
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supply in a few years. Another factor was the 10% 
subsidy on electricity prices that expires in the year 
2004. 

According to the Ministry of Transportation, from 
1993 to 1998, the Federal Government planned to use 


- funds allocated for railroad projects for the recuperation 


of about 8,000 km of track that has had the greatest 
traffic density, and therefore demanded greater 
investment for restoration and maintenance. Significant 
rail expansion projects currently under construction were 
Ferronorte, which when finished in 1998, would extend 
1,700 km to link Cuiabá, Mato Grosso with Santa Fé do 
Sul, Sáo Paulo; and Ferroeste, with a projected 
extension of 420 km to link Guarapuava and Guaíra in 
Paraná. Under a multiyear plan that would allocate 
Government highway funds through 1996, about 10,000 
km of Federal highways would be renovated. The 
Brazilian Government planned to transfer highway 
projects to the private sector, which would also likely be 
involved in state and municipal highway projects. These 
highway projects would be funded, almost in their 
entirety, by the state and municipal Governments. 

According to the Brazilian Steel Institute (IBS) study, 
the loading of 1 mt of steel at the Port of Santos cost 
$32.50. By comparison, the average cost of loading 1 mt 
of steel in Asian, European, and U.S. ports was $4.50. 
At the Ports of Rio de Janeiro and Vitória, the costs 
exceeded $10 per mt of steel. 

In 1994, Brazil's main mineral export routes were tied 
to trade, in terms of their value, in the following 
minerals: iron-steel, iron ore, bauxite/alumina, tin, 
kaolin, and manganese ore. Together, these products 
accounted for about 98% of the value of Brazil's mineral 
exports. The most important routes, in terms of total 
hauling capacity, were the rail-port routes, and to a 
lesser degree, the Nation's waterways. 

The North , region's transport activities were 
characterized by the exports of bauxite, alumina, 
aluminium, iron ore, manganese ore, and kaolin through 
the modern Maranháo Port Complex at Sao Luis. 
Exports from the integrated activities of CVRD's Carajás 
Project were especially important. The southeastern 
region's main export route was the rail-link between the 
productive iron ore mines in Minas Gerais and the 
modern Espirito Santo Port Complex (Tubarão and Ponta 
de Ubú terminals). Iron ore from the region was also 
shipped by rail to the MBR terminal at the Sepetiba Port 
in Rio de Janeiro. With FERTECO Mineracáo S.A.'s 
recent decision to build a new iron ore terminal, 
Sepetiba Port should become Brazil's third largest port 
in terms of iron ore exports. 

Constran, S.A. Сопѕігис̧до e Comércio of the 
Itamaraty Group, of Brazil's private sector, planned to 
construct 1,718 km of additional railroads linked to the 
existing railroad system. The initial 311 km of railroad, 


at a cost of about $300 million, was expected to be 
completed by the end of 1994. The cost of the new 
system was projected to be $2.5 billion. This addition 
will connect to the existing system, which runs through 
Vitória, Espírito Santo; Belo Horizonte, Minas Gerais; 
Santos, Sáo Paulo; and Chapadao do Sul, Mato Grosso 
do Sul. The new railroad system will run from Chapadao 
do Sul, Mato Grosso do Sul, to Cuiabá, Mato Grosso, 
and Santarem, Pará, branching from Cuiabá, Mato 
Grosso, to Porto Velho, Rondônia. 


Outlook 


Brazil's GDP increased by 6% in 1994, which was an 
improvement from the 5% rate in 1993. Efforts to keep 
inflation under control would support continued 
economic growth. The public deficit needs to be reduced 
along with improvements in its external debt. A factor 
that may have a negative effect for the longer term is the 
environment, especially in the Amazon rain forest. 
Much depends on what approaches are used to protect 
the environment and to continue along a path of 
sustainable development. 

On July 1, 1994, Brazil adopted a new currency, the 
sixth in 10 years, called the "Real." The change curbed 
inflation from 50% per month in 1993 to about 1.5% per 
month at yearend. Brazil’s economic plan for 
stabilization "Plano Real," was based on Constitutional 
review and privatization of state-owned monopolies to 
increase capital flow into the country. It called for strict 
control of the domestic deficit, issuance of a new 
currency, stable foreign exchange rates, renegotiation of 
its international debt on favorable terms, and reduction 
of tariffs and nontariff barriers, all of which should 
position Brazil for a brighter future. As the barriers to 
foreign investments continue to fall, foreign mining 
interests will increase, recognizing Brazil as a country 
with one of the greatest mineral endowments in the 
world. The Amazon region alone is considered to be a 
vast area of the planet possessing the potential to 
uncover many more major discoveries of mineral wealth, 
as indicated by the large known reserves of iron ore, 
manganese, bauxite, gold, and tin in Carajás, Pará, 
already under production. 

The improvement and additional of infrastructure 
projects would have a major, direct bearing on Brazilian 
industries in the foreseeable future. For example, the 
planned Ferronorte railroad system and modernization of 
existing ports will augment Brazil's ability to increase 
industrial production and competitiveness. The sectors 
most likely to be impacted are those that depend most 
heavily on electricity and transportation facilities. The 
aluminum, auto, steel, petrochemical, and pulp and 
paper industries, which depend heavily on energy and on 
exports, will benefit most from improved infrastructures. 


Most sectors of the Brazilian economy recorded positive 
growth during 1994, and if that positive rate of 
economic growth is sustained into 1995 and beyond, the 
steel sector, for instance, should continue its recovery as 
the demand for cars and other steel-intensive goods 
increase. 

Privatization of State-owned firms has led to lower 
employment levels and greater efficiencies; as a result, 
the Brazilian economy became more competitive in the 
global economy. Privatization of Government 
monopolies, dismantling all trade barriers, and increased 
exports to the world markets will continue to be 
important, allowing continued inflow of fresh capital into 
the Brazilian economy. The Constitutional Committee of 
the Senate approved reforms to lift restrictions on 
foreign investments; however, the Senate’s approval is 
required for those reforms to become law, which would 
allow foreign companies, particularly in the mineral- 
related industries, to operate in Brazil. Also, the 
Government needs to address further the balance 
between guaranteeing the national interest and 
encouraging the foreign investments necessary to 
stimulate economic growth to allow Brazil to achieve its 
full potential. 


'Text prepared Aug. 1995. 
^Where necessary, values have been converted from Brazilian cruzeiros (Cz$) to 
U.S. dollars at the rate of R$0.89=US$1.00. 
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Petrobrás 


TABLE 1 
BRAZIL: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Aluminum: 


Bauxite, dry basis, gross weight 9,680,000 10,400,000 9,370,000 r/ 9,410,000 r/ 8,280,000 6/ 
Alumina 1,650,000 7,420,000 r/ 1,830,000 r/ 1,850,000 6/ 1,870,000 6/ 
Metal: 
Prima 931,000 1,140,000 1,190,000 r/ 1,200,000 1,250,000 6/ 
Seconds 60,000 62,000 e/ 66,000 r/ 62,000 62,000 
Beryllium: Beryl concentrate, gross weight 850 e/ 850 e/ 850 850 900 
Cadmium: Metal, prima 200 e/ 200 e/ 200 200 300 
Chromium: 
Crude ore 810,000 e/ 890,000 e/ 900,000 820,000 890,000 
Concentrate 103,000 142,000 r/ 198,000 r/ 126,000 147,000 
Marketable product 5/ 256,000 307,000 307,000 323,000 6/ 323,000 
alt: 
Mine output, Co content by hydroxide e/ 400 r/ 400 r/ 400 r/ 400 400 
Metal, electrolytic 240 r/ 240 r/ 240 r/ 240 240 
umbium-tantalum ores and concentrates, gross weight: 
Columbite and tantalite 310 290 e/ 200 r/ 180 r/ 180 
Djalmaite concentrate e/ 10 10 10 10 10 
Pyrochlore concentrate, Cb20s content 29,400 r/ 30,500 r/ 29,600 r/ 22,700 r/ 30,300 
Т: 
Mine output, Cu content 36,400 37,900 39,800 r/ 43,600 6/ 39,700 6/ 
etai: 
Prima 152,000 141,000 158,000 r/ 162,000 6/ 170,000 6/ 
Secondary 47,000 r/ 37,000 52,200 r/ 53,700 54,000 
Mine output kilograms 30,100 34,100 r/ 39,000 r/ 40,000 r/ 41,000 6/ 
Garimpeiros (independent miners) : O. 71,800 55,500 46,800 r/ 30,000 r/ 30,000 6/ 
ota do. : : f { f. j r. i 
Iron and steel: 
Ure and concentrate (marketable product): 
oss weight thousand tons 152,000 152,000 r/ 146,000 r/ 159,000 6/ 166,000 6/ 
Fe content 99.900 98,800 r/ 95.200 r/ 104,000 6/ 105,000 6/ 


ee Iootnotes at end ої table. 
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ABLE 1—Continued 


T 
BRAZIL: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Pig iron thousand tons 
Ferroalloys, electric-furnace: 

Chromium metal 

Ferrocalcium silicon 

Ferrochromium 

Ferrochromium silicon 

Ferrocolumbium 

Ferromanganese 


erromo enum 
Ferronickel 
Ferrophosphorus 
errosilicon 
Ferrosilicon magnesium 
Ferrosilicon zirconium 
Ferrotitanium 
Ferrotungsten 
Ferrovanediam 
Inoculant 
Silicomanganese 
Silicon metal 
Total 
Steel, crude, excluding castings 
emimanutactures, flat and nonilat 
Lead: 


Mine out ut, Pb content 
Metal: 
Prima 
Secondary 
anganese metal: 
rima 
Seconda 


anganese ore and concentrate, marketable, 
1ске. 


Mine output, Ni content 
Ferronickel, Ni content 
Rare-earth metals: Monazite concentrate, ss weight 
Silver 77 kilograms 


in: 


Mine output, Sn content 
Metal: 


Prima 


oss weight 


econda 
Titanium concentrates, gross weight: 
IImenite CET чш 
Rutile 


Tungsten, mine output, W content 
Zinc: 

Mine output, Zn content 

Metal, smelter: 


Primary 
econda 


irconium: Zircon concentrate, г INET t 


Beneficiated 


Marketable product 4/ 
Calcite 
Cement, hydraulic thousand tons 
Clays: 


Beneficiated 


Marketable product 4/ 
Diamond e: 

Gem thousand carats 

Industrial do. 

О О. 

Biatomite: 

Crude e/ 

ee footnotes at end of table. 


21,100 22,700 r/ 23,200 r/ 24,000 r/ 25,200 6/ 
37 37 37 37 37 
27,500 21,700 22,800 r/ 22,000 25,000 
83,800 82,200 91,100 r/ 83,900 r/ 77,100 6/ 
4,970 4,520 6,760 r/ 4,500 5,000 
16,600 19,000 16,300 r/ 19,000 19,000 
171,000 169,000 179,000 r/ 202,000 r/ 200,000 6/ 
69 47 — r/ 47 7 
34,300 34,100 33,500 r/ 34,000 34,000 
1,280 864 800 800 2,000 
229,000 191,000 244,000 r/ 284,000 r/ 248,000 6/ 
10,300 10,200 10,600 r/ 10,000 15,000 
503 102 104 r/ 102 1,500 
125 12 4 r/ 126 500 
6 1 == f/ 1 25 
44 41 —[/ — 3,000 
11,500 24,400 20,900 r/ 24,500 25,000 
262,000 272,000 300,000 r/e/ 284,000 270,000 
132,000 106,000 93,700 r/ 106,000 110,000 
9 9 9 9 f 9 9 9 
20,600 22,600 23,900 r/ 25,200 r/ 25,700 6/ 
29,500 25,000 e/ 25,000 25,000 25,000 
9,290 7,270 4,420 r/ 4,000 4,000 
30,100 22,000 24,500 r/ 25,000 25,000 
45,300 42,000 38,300 r/ 42,000 42,000 
6,500 6,500 6,500 6,500 6,500 
1,600 1,600 1,600 1,600 1,600 
2,300,000 2,000,000 1,990,000 r/ 1,840,000 r/ 2,320,000 6/ 
22,800 r/ 26,400 r/ 17,100 r/ 15,700 r/ 16,500 6/ 
8,850 8,620 8,740 r/ 9,000 9,000 
911 r/ 719 r/ 770 r/ e/ 770 770 
171,000 154,000 162,000 r/ 155,000 155,000 
37,600 29,300 r/ 27,500 r/ 27,000 26,200 6/ 
37,600 26,000 27,500 r/ 27,900 r/ 22,500 6/ 
250 250 250 250 250 
14,100 69,100 76,600 r/ 70,000 70,000 
1,810 1,090 1,800 r/ 1,800 1,800 
316 223 205 r/ 250 250 
158,000 130,000 180,000 r/ 183,000 r/ 187,000 6/ 
149,000 157,000 162,000 r/ 180,000 r/ 183,000 6/ 
4,600 $,540 7,000 r/ 7,000 7,000 
16,900 18,600 16,900 r/ 20,000 20,000 
3,940,000 3,950,000 2,900,000 r/ 3,950,000 3,950,000 
205,000 237,000 170,000 r/ 185,000 6/ 185,000 
64,900 51,000 72,200 r/ 70,000 70,000 
55,600 46,800 54,500 r/ 50,000 50,000 
68,200 65,000 e/ 65,000 e/ 65,000 65,000 
13,400 45,700 45,000 45,000 45,000 
25,800 27,500 24,900 r/ 28,000 28,000 
180,000 130,000 131,000 r/ 130,000 130,000 
1,620,000 1,840,000 1,900,000 r/ 1,850,000 2,200,000 
659,000 746,000 811,000 r/ 830,000 r/ 953,000 6/ 
931,000 1,090,000 1,100,000 1,100,000 1,100,000 
600 600 650 r/ 700 700 
942 r/ 900 665 r/ 600 600 
э Г 9 э Г 9 э 
34,000 r/ 32,000 r/ 35,000 35,000 35,000 


TABLE 1-Continued 
BRAZIL: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodti 


NDU RIAL MINERALS ontinued: 


Diatomite:—Continued: 


Beneficiated 13,300 12,400 13,000 e/ 13,100 13,100 
arketable uct 13,300 13,100 e/ 13,100 e/ 13,100 13,100 
Feldspar: 
Cride 105,000 119,000 r/ 140,000 r/e/ 120,000 120,000 
Feldspar, marketable product 4/ : ; К i Я 
ucite, marketable uct $,000 5,000 5,000 5,000 5,000 
Sodalite, crude, marketable product e/ 4/ 500 500 500 500 500 
otal. , , , , , 
Fluorspar: 
Crude e 239,000 r/ 300,000 r/ 250,000 r/ 250,000 250,000 
Concentrates, marketable product: 
Acid-grade 47,700 52,400 61,400 r/ 67,400 67,400 
etallurgical-grade 22,700 28,900 22,300 r/ 30,000 30,000 
о 9 э 9 9 9 
Graphite: 
Crude e/ 650,000 650,000 650,000 650,000 650,000 
Marketable product: 
Direct-shipping crude ore 8,400 7,300 7,000 9,960 r/ 10,000 
Concentrate 28,900 27,000 29,400 r/ 29,500 r/ 29,000 
Total 9 9 > Г , Г , 
Gypsum and anhydrite, crude 824,000 967,000 897,000 r/ 809,000 r/ 877,000 6/ 
anite: 
Crude 750 750 750 750 750 
Marketable product 4/ 600 600 600 600 600 
Lime, hydrated and quicklime thousand tons 4,900 r/ $,000 r/ 5,240 r/ 5,700 5,700 
Имит: Concentrates 475 ‚560 1,600 1,600 1,600 
Magnesite: 
Crude 1,430,000 879,000 1,000,000 1,000,000 1,500,000 
Beneficiated 257,000 242,000 73,000 r/ 232,000 6/ 280,000 
ica, all grades $,000 $,080 7,000 7,000 7,000 
itrogen: N content of ammonia 938,000 940,000 e/ 940,000 e/ 940,000 940,000 
Phos hate rock including apatite: 
Crude: е/ 
Mine product thousand tons 27,000 27,000 27,000 27,000 27,000 
Of which. sold directl do. 35 35 35 35 35 
Concentrate: 
ss weight о. 2,970 3,280 2,850 r/ 3,420 r/ 3,530 6/ 
P205 content do. 625 650 650 700 700 
Pigments, mineral: Other, crude e/ 3,230 r/ 3,000 2,500 r/ 2,000 2,000 
Potash: Marketable (K20) 65,700 101,000 142,000 r/ 173,000 r/ 230,000 6/ 
recious and semiprecious stones except diamond, crude an 
wor М 
aar 3,000 3,000 3,000 3,000 3,000 
ethyst 1,000 1,000 1,000 1,000 1,000 
Aquamarine 20 20 20 20 20 
Citrine 100 100 100 100 100 
Emerald 90 90 90 90 -90 
Opal 500 500 500 500 500 
Rib 10,000 10,000 10,000 10,000 10,000 
5а hire 15,000 15,000 15,000 15,000 15,000 
О 50 50 50 50 50 
Tourmaline 80 80 80 80 80 
Other 500 e/ 500 500 500 500 
Quartz crystal, all grades 2,290 r/ 1,930 r/ 1,620 r/ 3,100 3,470 6/ 
ait: 
Marine | thousand tons 4,170 3,700 4,030 r/ 3,700 3,700 
oc О. 1,200 r/ 1,200 r/ 1,230 r/ 1,230 1,230 
эса (silex) do. 1,830 r/ 1,600 r/ 1,600 r/ 1,600 1,600 
odium compounds: e 
Caustic sala 1,050,000 r/ 1,050,000 r/ 1,050,000 r/ 1,050,000 r/ 1,050,000 
oda ash, manufactured (barilla) 200,000 200,000 200,000 200,000 200,000 
tone, sand and gravel: ¢ | 
imension stone: 
Marble, rough-cut cubic meters 180,000 r/ 200,000 200,000 200,000 200,000 
Slate 50,000 $0,000 50,000 50,000 50,000 
Crushed and broken stone: 
Basalt cubic meters 1,250,000 r/ 1,300,000 r/ e 1,200,000 r/ e 1,200,000 1,200,000 
Calcareous shells 450,000 450,000 450,000 450,000 450,000 
Dolomite thousand tons 3,500 3,500 3,500 3,500 3,500 
Gneiss cubic meters 1,830,000 r/ 1,100,000 1,100,000 1,100,000 1,100,000 
Granite thousand cubic meters 50,300 r/ 60,000 60,000 60,000 60,000 
Limestone 60,000 60,000 60,000 60,000 60,000 
Duartz IC 250,000 250,000 250,000 250,000 250,000 
Juartzite: 
rude $83,000 r/ 400,000 400,000 400,000 400,000 


ee Iootnotes at end of table. 


TABLE 1--Continued 
BRAZIL: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


7ттоа! УЧУ ove eve eye DU 
NDU RIAL MINERALS--Continued: 


Stone, sand and gravel: e/—Continued: 
Crushed and be ken stone:--Continued: 


ыг опе 
224,000 r/ 200,000 200,000 200,000 200,000 
and: Industri 2,700,000 2,700,000 2,700,000 2,700,000 2,700,000 
Sulfur: 
Frasch 5,640 r/ 5,460 r/ 18,200 r/ 6,000 6,000 
tes 46,200 r/ 66,400 r/ 24,700 r/ 10,000 10,000 
uct: 
etallu 65,900 r/ 164,000 r/ 184,000 r/ 229,000 229,000 
etroleum 58,300 r/ 46,800 r/ $8,500 r/ 94, : 
I otal 9 Г э Г 9 Г 9 9 
Talc and related materials: 
Talc: 
Crude 296,000 292,000 261,000 r/ e 290,000 290,000 
arketable uct 1,600 1,960 1,500 r/ : 2,000 
„еруше Crude 174,000 186,000 169,000 r/ e 170,000 170,000 
ermiculite 
Concentrate 23,300 11,000 r/ 14,000 r/ 15,000 15,000 
arketable P uct 10,100 1,970 2,000 2,000 2,000 
Coal, bituminous, marketable 4/ thousand tons 4,170 r/ 4,250 r/ 4,680 r/ 4,570 5,120 6/ 
Coke, metallurgical, all do. $35 162 143 г/ 200 200 
Gas, natural: Cross million cubic meters 6,280 6,600 6,970 r/ 7,210 7,740 6/ 
atural gas liquids ousan -gallon barrels 13,100 12. 900 13,000 13,000 ,000 
etroleum: 
Crude do. 238,000 236,000 228,000 6/ 234,000 253,000 
еппе ucts: 
Gasoline do. 146,000 146,000 146,000 134,000 126,000 
Jet fuel do. 20,400 20,400 20,500 19,000 17,800 
Kerosene do. 1,540 1,540 1,540 1,450 1,370 
Distillate fuel oil do. 171,000 171,000 171,000 157,000 149,000 
Lubricants do. 4,870 4,870 4,900 ‚350 4,120 
Residual fuel oil езана —áà 90,900 90,900 90,900 83,000 79,000 
a =======_# 68,900 68, 900 69, 000 63 "400 60,000 
е n -Refinery fuel and loses = = do. 23,700 23,700 23,700 21,800 20, 600 


337,000 — — 527000 5271000 48400007 458,000 67 
a Estimated Бей —— nnd 


1/ Table includes data available through Aug. 31, 1995 

2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

3/ In addition to the commodities listed, bismuth, molybdenite, and uranium oxide are produced, but output is not reported, and available 
information is inadequate to make reliable estimates of output levels. 

4/ Direct sales and/or beneficiated (marketable product). 

5/ Includes sponge iron as follows, in thousand metric tons: 1990—260; and 1994—270 (estimated). 

6/ Reported figure. 

7/ Officially reported output; of total production, the following quantities are identified as secondary silver (the balance being silver content of other 
ores and concentrates), in kilograms: 1990—52,000; 1991—40,000; 1992—42,000; 1993—42,000; and 1994—40,000 (estimated). 

8/ Includes baddeleyite-caldasite. 

9/ Figures represent officially reported output plus official Brazilian estimates of output by nonreporting miners. 

10/ Apparently includes crude quartz used to produce qua uartz crystal (listed separately in this table) as well as additional quantities of common quartz. 


A 1/ ee represent officially reported production to the United Nations (Energy Statistics Yearbook) by the Ministry of Mines and Energy of 
razil. 


Major operating companies Location of 
Commodi and major equity owners main facilities Annual сг 
Aluminum Albras- Aluminio Brasileiro S.A. (ALBRAS Belem, Para State (smelte 
[Government, 26%; private, 25%; Nippon 160 (metal). 
Amazon Aluminum Co. (NAAC), 49% 
Do Alcan Aluminio do Brasil S.A. (Alcan Аг Minas Gerais 
Aluminum Ltd., 100% refi 150 (alumina). 
Do Alcan Aluminio Pocos de Caldas (ALUCALDAS OCOS С d Minas Ge 
Alcan Aluminio do Brasil S.A., 100% mine 1,000 (bauxite). 
Do Alcoa Aluminio S.A. (ALUMAR) (Aluminum ocos de Caldas, Minas 
Co. of America, 6096; Billiton International (mine) 400 (bauxite). 
Metals B.V., 40%) Sao Luis, Maranhao State (refinery) 550 (alumina). 
smelter 174 (metal). 
Do Aluminio do Brasil Nordeste S.A. (Alcan Aratu, Bahia State (smelte 
Aluminum Ltd., 100% 58 (metal). 
Do. Billiton Metais S.A. (Billiton Internationa ao Luis, Maranhao State (refinery 
Metals B.V., 100% 375 (metal). 
Do. ompahnia Brasileira de Aluminio (CBA Pocos de Caldas, Minas Gerais State 
(private, 10096) (mine) 1,000 (bauxite). 
Sorocaba, Sao Paulo State (refinery) 170 (alumina). 
smelter 170 (metal). 
Do Compahnia al do Minas (private, 21%; ocos de Caldas, Minas 
Aluminum Co. of America, 79%) State (refinery) 275 (alumina). 
smelter 90 (metal). 
Do. Mineracao Rio do Norte S.A.(MRN overnment, Oriximina, Para State (mine 8,000 (bauxite). 
2496; private, 32%; Alcan Empreendimentos 
Ltda, Billiton International Metals B.V., 1096; 
Norsk Hydro Comercio e Industria, 596; 
Reynolds Aluminio do Brasil, 596 
Do. Vale do Sul Aluminio S.A. (Government, 2796; Santa Cruz, Rio de Janeiro State 
private, 2596; Shell do Brasil S.A., 44%; (smelter) 86 (metal). 
Reynolds Metals Co., 496 
omite oitezeirio Mineracao S.A ОМІЅА) (private, ampo Formosa, Bahia State 
75.4%; Bayer do Brasil S.A., 24.696 mine 50 (ore). 
Do ompanhia de Ferro Ligas da Bahia RBASA ampo Formoso, Bahia State 
(private, 100%) (mine) 370 (ore). 
beneficiation plant 292 (concentrate). 
opper omp4 a Drastleira do Cobre ‚Т acapava до SUL. Kio ande ас 
(private, 100%) Sul State (mine) 1,000 (ore). 
beneficiation plant 1,800 (concentrate). 
Do. Mineracao Caraiba Ltda overnment, 100% aquarari, Bahia State (mine ,U00 (ore). 
beneficiation plant 5,700 (concentrate). 
olumbium ompanhia Brasileira de Metalurgia e Mineracao axa, Minas Gerais State (mine ,200 (ore). 
CBMM) (private, 5596; Molycorp, Inc., 4596 beneficiation plant : 
Do. Mineracao Catalao de Goias Ltda. (private, 68.5%: Ouvidor, Goias State (mine 0O (ore). 
Anglo American Corp. do Brasil, 31.596 
erroalloys ompanhia Brasileira Carbureto de Calcio (CBC antos Dumont, Minas Gerais 
private, 100% State (plant 54. 
Do. ompanhia Ferro-Ligas de Bahia S.A RBASA Pojuca, Bahia State (plant T 
private, 100% 
Do. ompanhia Ferro-Ligas Minas Gerais Pirapora, Minas Gerais State 
MINASLIGAS) (private, 100% plant 58. 
Do. ompanhia Paulista de Ferro-Ligas (private, Barbacena, Caxambu, Jeceabz 
100%) Passa Quatro and Passa Vinte, 
Minas Gerais State, Corumba, 
Matto Grosso do Sul State; and 
Xanxere, Santa Catarina State 
seven plants 326. 
20. talmagnesio 5.А dustria e Comercio (private, Braganca Paulista, Sao Paulo State; 
100%) and Varzeada Palma, Minas Gerais 
State (two plants 63. 
pic ompanhia de Mineragao е Раписірасоеѕ (CMF ourenco, Атара State (mine ,080 (ore). 
(private, 10096) Currais Novos, Rio Grande 
do Norte (mine 300. 
Do. jo. Mineragao Morro Velho S.A. (private, 50%; Anglo Novo Lima, Raposos, and Sabara 
American Corp. do Brasil, 5096) Minas Gerais State; and 
Jacobina, Bahia State (four mines 2,000. 
Do. ao Bento Mineragao S.A. (Gencor Industria e anta Barbara, Minas Gerais 
Comercio Ltda, 49%; Amcor S.A., 29.4%; State (mine) 500. 
Amcor Metals Ltad, 21.696 
on ore ompanhia Vale do Rio Doce (CVRD) Serra dos Carajas, Para State; anc 
(Governtment), 51%; private, 49%) Itabira, Ouro Preto, and Santa 
Barbara, Minas Gerais State 
four mines 91,000 
erteco Mineragao 5.А У О) (Exploration und Ouro Preto апа E adinho, Minas 
Bergbau Gmbh, 100% Gerais State (two mines 12,800. 
Do Mineracoes Brasileiras Reunidas (МВК) (private, Novo Lima and Itibirito, Minas 
85.3%; Mitsui e Co. Ltd. 14.7% Gerais State (two mines 31,500. 
Do. amarco Mineragao S.A. (Samarco) (private, 51%; Mariana, Minas Gerais State 
Broken Hill Properties Ltd., 4996) (mine) 11,700. 
Do: S.A. Mineragao da Trindade (SAMITRI) Mariana, Rio Piracicaba, Itabira, 
(private, 100%) Ouro Preto and Sabara; Minas 


Gerais State (five mines) 9,300. 


TABLE 2 


BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 


TABLE 2--Continued 
BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operatin compans Location of 
Commodi ч aC Б main facilities Annual сг 
гас а Bonin Se с-а 1009 Soquira, Bahia mine 00 (ore 
, ciation plant 310 (concentrate). 
Manganese Companhia Vale do Kio Doc VRI Da, Minas mine JO (ore). 
(private 49%; Governan 51%) Serra dos Carajas, Para State 
veneficiation plant 1,000 (concentrate). 
Do ndustria e Comercio de Minerios 5. А CON V And M , Атар: 
(private, 100%) (two mines) 1,500 (ore). 
н ficiation plant 800 (concentrate). 
Nicke zompannia Мое Locate (private, 20055 Niquelandia, Goias tate (пале) ae (оге). 
ag ACO TT = Е обома. Minas ‚000. 
private, 100% 
Jo. M In * SDOeCIAS аига (А Ж А imoteo, Minas = р: 
Government, 90.994; private, 9.196 stainless steel lant 600. 
Do. Companhia Siderurgica Belgo - Mineira озо Monlevade, Minas Gerais St ‚000, 
private, 100% 
Do. Companhia Siderurgica de Гибагао (CS > spirito Santo St ,000. 
private, 100% | 
DO. Compan iderurgia Nacions N Volta Redonda. Rio de Janeiro St: 4,600. 
private, 100% | 
DO. Compan 1де mca Paulista (CO d Lubatao, зао Рашо Stt ‚900. 
private, 100% 
Do. Isinas Sic gicas de Minas Gerais S./ patinga, Minas Gerais Sts 4,400. 
SIMINAS) (private, 100% 
in Mineracao Jacunda Ltda (private, 100 anta Barbara, Novo Mundo, anc 
Potosi; Rondonia State (six mines) 108 (ore). 
three beneficiation plants 450 (concentrate). 
Do. Paranapanema S.A. Mineracao, Industria e Aripuana, Mato Grosso State; 
Construgao (private, 100%) Ariquemes, Rondonia State; Novo 
Aripuana and Presidente 
Figueiredo, Amazonas State; and 
Sao Felix do Xingu, Para State 
(five mines) $,420 (ore). 
(two beneficiation plants) 1,400 (concentrate). 
Piraporada Bom Jesus, 
Sao Paulo State (refine 25 (metal). 
itanium utilo e : Зо Brasil S.A. (RIB Mataraca, Paraiba State (mine 4,200 (ore). 
private, 100% two beneficiation plants 120 (concentrate). 
inc Companhia Minera de Metais (CMM) (private, Vazante, Minas | Ме (mine $00 (ore). 
100% Ciation lant) 48 (concentrate). 
Do. jo. res Marias, Minas 
Gerais State (refine 72 (metal). 
Do V Areiense MASA (MAS Vazante, Minas Ge ate (mine 00 (ore 
vate, 100% 
irconium Nuclemon Minero-Q ca Lic overnment, ao Joao da E o de Janeiro 
10096 State (mine 660 (ore 
JO do tapemirim, Espirito Santo State JU (ore 
Mine 
Jo. Qo. Prado, Bahia ate (mine JU (ore). 
(three beneficiation plants) 123 (concentrate). 
three separation plants 90 (concentrate). 
Asbestos AMA-Sociedade Апо | Mineracao de Minacu, Goias State (mine 3,000 (ore). 
Amianto (SAMA) (private, 10096 бепе ciation plant 230 (concentrate)... 
ment tmento Santa Kita S.A. (private, 100% tapevi, Sac ate (plant 000. 
Salto de Pirapora, Sao Paulo 
State (plant 1,200. 
Do. Lompanhia Cimento Portland Itau (private, tau de Minas, Minas Gerais 
100% State (three plants 2,400. 
Do. Companhia de Cimento Portland Paraiso ates of Espirito Santo, Goias, 
(private, 100%) Minas Gerais and Rio de Janeiro 
five plants 4,000. 
Do. Companhia de Cimento Portland Rio Branco мо Branco do Sul, Parana State 
private, 100% two plants 5,000. 
Diamond Mineracao Tejucana S.A. (private, 100%)  Шатапіпа, Minas Gerais State (mine) UU. 
luorspar Mineracao Nossa Senhora do Carmo Ltd: Morro da Fumaca and Pedras Grandes 
(private, 100%) Santa Catarina State (four mines) 180 (ore). 
two beneficiation ra 220 (concentrate). 
Do. Mineracao Santa Catarina Lida. (private, 100% Morro da Fumaca and Pedras Grandes 
Santa Catarina State (four mines) 100 (ore). 
аша plant 120 (concentrate). 
Do. Nacional de Grafite Lida. (private, 100% tapecerica Pedra Azul, Minas 
Gerais State (three mines) 840 (ore). 
two Dénencratuon plants 720 (concentrate). 
ypsum 3E-Compan a Brasileira de quipamento Codo, АГ? ) Anc put, 
CBE) (private, 100% eyed бегинин Му two mines 100. 
Do. Companhia de Cimento Portland Paraiso pubi, Pernambuco State (mine J. 
private, 100% 
„ас | im da Amazo а З.А ADAM private, Mazagao, / apa state (mine U (ore). 
100% репебсіабоп plant 360 (concentrate). 
Do. presa de Min dori! Ltda. (Hori Biritiba and Mog) dg 2s, Sao 
rivale. 100%) Paulo State (two диез) 200 (оге). 


(two beneficiation plants) 180 (concentrate). 


TABLE 2--Continued 
BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commod major ec owners main facilities Annual capacity 
mestor Companhia с mento Portland Paraiso ates of Goias, Minas Gerais, anc 
| private, 100% Rio de Janeiro (five mines 2,000. 
Do. Companhia с imento Pc And Kio DHDrancc Kio Branco do SUL Parana ate 
private, 100% three mines 5,500 
Do. ‚А. Industrias Votorantim (private, 100 ates of Kio de Janeiro, and Sao Paulo 
four mines 1,000. 
Magnesite Magnesita S.A. (private, 100 Brumado, Bahia State-(one major mine 
and numerous small mines) 770 (ore). 
two beneficiation plants 820 (concentrate). 
Phosphate roc Arafe ‚А. (Arafertil) (Government, 33. : Araxa, Minas Gerais State (mine ‚000. 
vate 66.67% 
20. L'opebras S.A.(Copebras 7 vate, 30. АЖ. glo Uuvidor, Goias tate (mine 4,400. 
American Corp ‚ do Brasil, 9.45% 
Lo. ertilizzantes Fostatados „жыш артга, М inas Gerais | 
OSFERTIL) Government, 100% two mines 10,500. 
20. Зе Mineracao acupiranga, Sao Paulo State (mine 5,000. 
Salt (rock) 100%) Mineragao e Quimica do Nordeste S.A Vera Cruz, Bahia State (mine) 1,000. 
Dow Produtos Quimicos Ltda., 100% 
Coa Carbonifera Criciuma S.A. (private, 100% irciuma and Sideropolis, Santa 4,000. 
Catarina State (two mines 
20. Companhia Carbonifera с Jrussanga (CCU Criciuma, Sideropolis, : 3 Urussanga; ,200. 
private, 100% Зама Catarina State (hree mines 
Do. Companhia de Ё avras Minerais- Arroio dos Ratos , 700. 
Copelmi (COPELMD бом 100%) Charqueadas; Rio Grande do Sul 
State (four mines 
Petroleum nousand 42-gallon barrels Petróleo Brasileiro S./ | RAS) 39 fields in ates of Alagoas, 0,000. 
(Government, 81. ine м Ti 8%; public, Amazonas, Bahia, Ceara, 
6.8%) Espirito Santo, Rio de Janeiro, 
Rio Grande do Norte, Para, 
Maranhao, and Se Dine 
Petroleum produc Jo. Jo. refineries in the States 03,000. 
of Amazonas, Bahia, Ceara, Minas 
Gerais, Parana, Rio de Janeiro, 
Rio Grande do Sul, and Sao Paulo 
Do. Kefinaria de Petróleo Ipiranga S.A. (private, piranga, Kio Grande do Su ,400. 
10096 
Do. кеппапа de Petróleos de Manguinhos 5./ Manquinhos, Rio de Janeiro St: ,650. 
(private, 10096) 
TABLE 3 


BRAZIL: RESERVES OF MAJOR MINERAL COMMODITIES FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Reserves 

Asbestos, fiber 2,000 
Bauxite, ore 2,700,000 
Chromite, Cr203 4,300 
Coal, all types 30,976,000 
Columbium, pyrochlore, and columbite ore 4,000 
Copper, metal content 11,600 
Fluospar, ore 8,000 
Gold, metal metric tons 800 
Graphite, ore 28,000 
Gypsum 678,000 
Iron ore, 6096 to 6596 Fe content 19,200,000 
Kaolin 1,550,000 
Lead, metal content 400 
Magnesite 180,000 
Manganese, metal content 56,000 
Natural gas 2/ million cubic meters 146,500 
Nickel, metal content 6,100 
Petroleum 2/ thousand 42-gallon barrels 10,300,000 
Phosphate rock 300,000 
Talc and pyrophyllite 123,000 
Tin, metal content metric tons 645,000 
Titanium, TiO2 3,900 

ranium, U308 metric tons 163,000 
Zinc, metal content 5,000 
Zirconium, ore 1,700 


1/ Summario eral 1994. 
2/ Petroleo Brasileiro, S.A. (PETROBRAS), 1994 Annual Report, р. 1. 


THE MINERAL INDUSTRY OF 


DRUNEI 


By John C. Ми! 


Brunei, on the northwest coast of Borneo Island, had 
extensive reserves of petroleum and natural gas and 
despite its small size, was the world's fourth largest 
producer of liquefied natural gas (LNG). Brunei 
remained the sixth largest producer of crude petroleum, 
the seventh largest producer of natural gas, and the 
fourth largest producer and exporter of LNG in the Asia 
and the Pacific region. 

Brunei's mineral industry was comprised of an oil and 
gas company engaging in the production of crude 
petroleum, refined petroleum products, and natural gas; 
an LNG company involving production and marketing of 
LNG; and several small-scale companies producing 
crude construction materials, such as sand and gravel 
and stone. The oil and gas sector, which employed 
about 6,000 workers, or 7% of the total labor force, 
contributed about 65% of Brunei's gross domestic 
product (СОР) and provided about 55% of Government 
revenues. Brunei's GDP was estimated to have grown 
by 1% to $4 billion? in 1994. The economic growth of 
this small sultanate was almost entirely dependent on 
increased production and exports of crude petroleum and 
natural gas. Brunei's per capita income is among the 
highest in the region. 

Exports of crude petroleum, natural gas (in the form 
of LNG), and refined petroleum products accounted for 
about 9676 of Brunei's export earnings. In 1994, 
Brunei's export earnings were estimated at $2.6 billion, 
of which about 45% was from exports of LNG, 44% 
from exports of crude petroleum, and 7% from exports 
of refined petroleum products. In 1994, Japan remained 
the dominant importer of Brunei's crude petroleum and 
LNG. South Korea, Singapore, and Thailand were other 
major export markets of Brunei's crude petroleum and 
refined petroleum products. 

Production of oil and gas by Brunei Shell Petroleum 
Co. Sdn. Bhd. (BSP) was from seven offshore 
fields—South West Ampa, Champion, Magpie, Fairley, 
Fairley-Baram, Gannet, and Iron Duke—and from two 
onshore fields in Serai and Rasau. BSP, the sole oil and 
gas producer in Brunei, was a 50-50 joint venture of 
Royal Dutch Shell Group Co. and the Government of 
Brunei. In 1994, BSP completed development of a new 
offshore field called West Champion with estimated 
reserves of 40 million barrels (Mbbl) of oil and 28.3 


billion cubic meters (m?) of natural gas. Following the 
discoveries of oil and gas on blocks A and B, Elf 
Aquitaine Offshore Asia BV (EAOA) planned to invest 
$150 million in the next 5 years to develop the oil and 
gasfields on the two blocks, about 50 kilometers offshore 
the coast of Brunei. The estimated reserves were 100 
Mbbl of oil and 28.3 billion m? of natural gas. EAOA 
is a joint venture of Elf Aquitaine of France, Jasra 
International Petroleum of Brunei, and other local 
partners.? 

Production of crude petroleum by BSP increased from 
an average of 157,800 barrels per day (bbl/d) in 1993 to 
an estimated average of 162,300 bbl/d in 1994, of which 
about 6896 was from the South West Ampa and 
Champion Fields. Production of natural gas was 
estimated to have increased slightly to about 9.8 billion 
m^, of which more than 95% was from the South West 
Ampa, Champion, and Fairley Fields. 

To meet domestic demand for refined petroleum 
products, BSP operated a 8,600-bbl/d petroleum refinery 
at Seria. Major refined petroleum products included 
gasoline, distillate fuel oil, and jet fuel. Brunei LNG 
Sdn. Bhd. purchased natural gas from BSP and produced 
LNG at the Lumut LNG plant with a capacity of 5 
million metric tons per year (Mmt/a). The company had 
made considerable investment to upgrade its LNG 
production facilities and constructed a new side-loading 
berth for LNG export to South Korea and other 
countries. Exports of LNG were about 5.5 Mmt and 
valued at about $1.25 billion in 1994. Most of the LNG 
output was exported to Japan under a new 20-year 
contract, effective April 1993. Under this long-term 
contract, Brunei is to export 5.54 Mmt/a of LNG to 
Japan. 

In early 1994, a letter of intent was signed by the 
Korea Gas Corp. of South Korea to import LNG from 
Brunei. According to the letter of intent, Brunei 
Coldgas Sdn. Bhd., a marketing arm of Brunei LNG, 


. was to negotiate with Korea Gas Corp. for the supply of 


LNG starting in 1994, beginning with a small quantity 
and gradually increase to 700,000 mt/a in 1995 and in 
1996. The two firms are also to discuss the possibility 
of continuing supply from 1997 to 2001.* 

According to the U.S. Oil and Gas Journal, Brunei's 
estimated proven reserves of crude petroleum and natural 
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gas, as of January 1995, were 1.35 billion bbl and uS appropriate, values i reper iem m "e 
*11: 3 e (B$) to U.S. dollars at the rate of B$1.60= .00 in . Brunei 
396.44 billion m , respectively. dollars are convertible at par with Singapore dollars. 
$Petroleum Economist (London). "Focus, Offshore Developments Lean 
Towards Natural Gas." V. 61, No. 8, Aug. 1994, p. 22. 
"Text prepared May 1995. *South-East Asia Mining Letter (London). "Brunei LNG to Supply 
Korea Gas." V. 6, No. 3, Feb. 11, 1994, p. 8. 


TABLE 1 
BRUNEI: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 e/ 1992 e/ 1993 e/ 1994 e/ 
Gas, natural: 
Gross e/ million cubic meters 9,450 9,200 9,500 9,600 9,800 
Marketed do. 8,690 8,240 8,700 8,800 9.000 
Natural gas liquids: e/ 
Condensate thousand 42-gallon barrels 3,810 4,000 4,500 4,600 4,700 
Natural gasoline do. 290 290 290 290 290 
Liquefied petroleum gas do. 90 90 90 90 90 
Total do. 4,190 4,380 4,880 4,980 5,080 
Petroleum: 
Crude do. 49,000 59,100 59,700 r/ 57,600 r/ 59,200 
Refinery products: e/ do. 

Gasoline do. 630 630 620 630 620 
Distillate fuel oil do. 440 450 430 440 430 
Residual fuel oil do. 10 10 10 10 10 
Other including refinery losse do. 340 350 330 340 330 

Total | do. 1,420 1,440 1,390 1,420 1,390 


e/ Estimated. r/ Revised. 

1/ Table includes data available through May 12, 1995. 

2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

3/ In addition to the commodities listed, crude construction materials such as sand and gravel and other varieties of stone presumably are produced, but 
available information is inadequate to make reliable estimates of output levels. 

4/ Includes refinery fuel and losses. 
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THE MINERAL INDUSTRY OF 


BULGARIA 


By Walter G. Steblez! 


In 1994, Bulgaria continued to produce nonferrous 
metal ores and concentrates that met most of its domestic 
needs. Bulgaria also mined relatively small quantities of 
iron and manganese ores and a variety of industrial 
minerals that included asbestos, barite, fluorspar, 
gypsum, апа limestone, largely for domestic 
consumption. However, most of the country’s 
requirements for iron ore, steel, and mineral fuels had to 
be met through imports. 

The transition of Bulgaria’s economy to a market- 
based system from 1990-94 was accompanied by a 
declining trend in industrial production, including the 
production of most mineral commodities, although in 
1994 some recovery was discernible in the production of 
copper, lead and zinc, and steel. Generally, the decline 
in the country’s output of minerals and other industrial 
products has been wholly consistent with structural 
adjustment needed by the economy to dismantle the 
former system of central economic planning. 
Additionally, the dissolution of a guaranteed Council of 
Mutual Economic Assistance (CMEA)-based barter 
trading network, and, in a number of cases, 
environmental considerations also added constraints on 
industrial production. 

The issue of Bulgaria’s national income and industrial 
production accounts, as well as those of several other 
former CMEA member countries during this period, was 
less than clear because of the uncertainty as to whether 
the country’s accounting system(s) fully reflected actual 
economic transformations that had occurred. 
Reportedly, the country’s economy in 1993 declined by 
about 4% compared with that of 1992, but was expected 
to stabilize by yearend 1994. In 1993, Bulgaria reported 
the value of output of the minerals industry at about 12% 
of total industrial output, or about twice the output value 
of this sector in 1990. Activities in the country’s 
minerals industries included the discovery of new gold 
deposits and plans to gradually end uranium mining. 


Government Policies and Programs 


In 1994, the Government of Bulgaria continued to 
implement social and market economic reforms that 
began in 1989. Issues pertaining to decentralization and 
denationalization of the economy, as well as the need to 


redress decades-long problems associated with industry- 
generated environmental pollution, were among those 
that continued to be important elements in the 
Goverment's domestic agenda for 1994. The process of 
privatization mainly was carried out under the provisions 
of two laws: (1) "Bulgarian Law No. 215, 1991 on 
Conversion of State Enterprises" relating to private trade 
associations holding and/or using state property and their 
conversion to commercial companies; and (2) "Bulgarian 
Law on Transformation and Privatization of State-Owned 
and Municipal Enterprises of March 1992" pertaining to 
the establishment of a legally designated privatization 
agency, the evaluation and transformation of state-owned 
enterprises, the sale of shares and stocks owned by the 
state and municipalities, and the sale of total assets or 
discreet parts of state-owned enterprises. These laws 
also would have direct bearing on the process of 
danationalization of the country's minerals industry 
enterprises. 


Environmental Issues 


Environmental pollution survey data for Bulgaria, 
compiled by the International Bank for Reconstruction 
and Development in 1994, provided environmental status 
reports for the cement, iron and steel, nonferrous metals, 
and petrochemical sectors of the country's minerals 
industries. According to the study, the principal 
pollutants generated by the cement industry were 
particulates and gases, such as sulfur dioxide (SO,), 
nitrous oxide (NO,), and carbon monoxide (CO)? The 
decline in pollution generated from 1991-93 largely was 
the result of the decline of production (about 50% 
compared with 1990 output) during this period. 

Modernization of the cement industry during 1991-93 
reportedly was minimal. Equipment such as electrostatic 
precipitators and bag filters were installed during the 
mid-1970’s to the mid-1980’s and were in need of 
replacement. Economic dislocations during the 
transitional period from 1990-94 also reduced 
maintenance and delivery of needed spare parts to the 
mills. However, some improvements were made with 
the application of modern technlogy in one cement plant 
and the switch from coal to gas at a number of other 
facilities.‘ 
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In the iron and steel industry, the principal pollutants 
were ammonia, hydrogen sulfide, lead aerosols from the 
use of iron ores, NO,, particulates, and phenols 
associated with coke ovens, milling operations, and local 
electric power generation. Bulgaria’s steel mills at 
Kremikovtsi and Pernik used domestic iron ores, which 
have a high lead and manganese content, in addition to 
the mainly imported ores and concentrates used in these 
facilities. The technology utilized at both steel mills 
reportedly was out of date and any modernization would 
abate the level of atmospheric pollutants emitted. Some 
modernization and repair and maintenance was reported 
in 1992-93, including monitoring equipment and new 
electrostatic precipitators. However, since 1990, the 
primary delimiting factor to increased levels of pollution 
has been the Government's limitation on the use of 
domestic iron ore to 10% to 20% of total charge used.° 

Major point sources of pollution were associated with 
the country's nonferrous mining, processing, and 
smelting operations. The major pollutants in this 
industry have been SO, and particulates composed 
mainly of heavy metals. Since 1991, modernization 
projects that had been completed reportedly included the 
installation of newer and more efficient combustion units 
at the Plovdiv lead smelter. However, the level of 
investment needed by the Kurdjali zinc and Plovdiv lead 
smelters for actual pollution contro] equipment 
reportedly would amount to about US$300 million. 

Bulgaria's petrochemical industry also was a major 
source of air and water contamination. In addition to 
particulates and SO, and NO, gases generated by the 
industry's powerplants, pollutants associated with 
petrochemical processing included hydrogen sulfide, 
hydrocarbons, and sludge. With the exception of the 
Pleven petrochemical plant, little or no pollution control 
equipment was reported to have been installed at the 
major facilities in this sector since 1991. 


Production 


Factors contributing to the largely negative trend in the 
country’s output of mineral commodities from 1989-94 
remained in effect in 1994; namely, a structural 
reformation of Bulgaria’s economy from a centrally 
planned to a market-based system and the adjustment of 
Bulgaria’s foreign trade towards the world market. 
Although the steep decline of production of most mineral 
commodities (1989-91) appeared to have somewhat 
abated during 1993, some uncertainty still remained 
about the future viability of the country’s minerals 
industries. The tension between the social cost 
associated with widespread and hazardous environmental 
pollution and that associated with widespread and 
extended unemployment that would arise from a rapid 
large-scale closure of mineral industry  facilties 
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apparently had not been resolved by 1994. Bulgaria 
continued to experience serious shortages of capital 
needed for both pollution containment and facility 
modernization to increase efficiency and competitiveness. 
(See table 1.) 


Trade 


Until 1989, the largest share of Bulgaria’s foreign 
trade was conducted within the CMEA barter-based 
trading system. Since 1989, Bulgaria’s foreign trade 
was expanded to include Western Europe and other 
regional markets. However, with respect to mineral 
trade, former CMEA countries, especially the former 
republics of the U.S.S.R., were Bulgaria’s principal 
sources of mineral raw materials and mineral fuels. 
Ferroalloys, steel, and metal ores and concentrates were 
important mineral commodities that Bulgaria continued 
to trade with former centrally planned economy countries 
of Europe, but regular imports of natural gas and 
petroleum from Russia and other republics of the former 
U.S.S.R. remained critical to Bulgaria’s economy. To 
underscore the continued importance of mineral trade 
with former CMEA countries, in 1993, Bulgaria 
projected trade losses by its metals industry to amount to 
about $65 million in 1993, solely from the trade 
embargo imposed on Serbia and Montenegro in 1992 by 
the United Nations.’ 


Structure of the Mineral Industry 


Table 2 lists the administrative bodies as well as 
subordinate production units of the main branches of the 


country’s mineral industry in 1992. (See table 2.) 
Commodity Review 
Metals 


Copper.—Bulgaria’s mineral industry produced copper 
from ores mined at the Asarel-Medet, Burgas, and 
Elatzite mining complexes. Recently, the Chelopech 
mining and processing operation was closed for 
environmental reasons stemming from hazardous levels 
of arsenic in the ore. About 95.7% of the country's 
copper ore was mined in open pit mines and 4.3% in 
underground mines. Underground copper mining was 
done by sublevel stoping (64%), cut-and-fill stoping 
(22%), and longwall stoping (12%).° 


Gold.—At yearend 1993, Navan Resources Plc. of 
Ireland concluded an agreement with Bulgaria's state- 
owned Chelopech Ltd. to develop the arseniferous gold- 
copper deposit at Chelopech.  Reportedly, Bulgaria's 
Parliament approved the agreement, which would give 


Navan Resources а 40% equity stake in the joint venture 
in return for Navan's investment to provide a bacterial- 
leaching plant. ^ Additionally, a Navan Resources 
spokesperson indicated that the company may be willing 
to increase its equity to 68% by increasing its investment 
in the project. Resources at the Chelopech deposit were 
determined to contain about 62 million metric tons 
(Mmt) of ore grading 0.9896 copper, 2.48 grams per 
metric ton (g/mt) gold, and 6.72 g/mt of silver.? Facility 
expansion at Chelopech began in 1994 and would take 
approximately 2 years to complete; however, initial 
mining operations were expected to begin in November. 
Production at Chelopech in 1995 was anticipated to yield 
60,000 troy ounces (1.87 million grams of gold) and 5.4 
metric tons (mt) of copper." In the first one half of 
1994, exploratory drilling in eastern Bulgaria, near 
Zidarovo, had discovered a 400,000 to 500,000 mt-gold 
ore deposit grading about 2 to 3 g/mt gold. The 
Zidorovo ore body also was found to contain some silver 
and small amounts of copper.'! 


Iron and Steel.—The Kremikovtsi Iron & Steel 
Works, the country's largest steel producer, reported 
completing the overhaul and modernization of the plant's 
electronic facilities. The operation of the No. 3 blast 
furnace, which was taken off line during the 
modernization work, was resumed. 


Lead and Zinc.—From an environmental standpoint, 
Bulgaria's lead and zinc industry continued to have 
difficulties. Limitations on output from certain 
operations at mining and beneficiation complexes were 
expected to continue until the environmental damage was 
rectified. In 1994, the country's lead and zinc producer 
in Plovdiv, KCM SA, reported that the company's 
production of lead and zinc during the year would be 
measurably below the plant's capacity because of limits 
placed on its operations by the Government's Ministry 
of the Environment." 


Industrial Minerals 


Bulgaria produced a variety of industrial minerals that 
included bentonite, dolomite, fluorite, gypsum, kaolin, 
marble, and perlite, largely for domestic consumption. 
Industrial minerals were expected to obtain a greater 
prominence in the country's economy owing to the 
eventual needs of the construction materials and chemical 
sectors to meet the country's requirements for a modern 
infrastructure. 


Mineral Fuels 


Following the closure of Bulgaria's uranium mines 
because of high operational costs, the remaining uranium 


concentrate (500 mt) that had been produced from 
domestic mining operations had been stockpiled for 
possible future use. | However, because of the 
environmental hazards associated with the continued 
storage of this material, and the lack of domestic 
technology needed to process the concentrate into fuel, 
the Government of Bulgaria decided to sell the 
stockpiled uranium concentrate at world market prices. 


Reserves 


In view of Bulgaria's effort to transform its economy 
to a market-based system, the country's mineral 
resources became subject to reevaluation from a market- 
economy perspective. Reserves, as defined by market 
economies, are mineral deposits that can be mined at a 
profit under existing conditions with existing technology. 
In centrally planned and other nonmarket-economy 
countries, such as Bulgaria, political rather than 
economic considerations were paramount in formulating 
policies for industrial development. Political directives 
to discover exploitable mineral resources may have 
resulted in possible overestimations and other distortions 
of collected field data. 


Infrastructure 


Bulgaria's inland system of transportation consisted of 
43,161 kilometers (km) of railroads, highways, and 
waterways. The railroad system consisted of 4,049 km 
of 1.435-meter standard-gauge track and 245 km of 
narrow-gauge track. About 908 km of the total was 
double track and 2,342 km was electrified. The highway 
system consisted of 33,397 km of hard-surface roads, 
including 228 km of superhighways, and 4,045 km of 
earth roads. There were also 470 km of inland 
waterways, with ports at Ruse, Vidin, and Lom on the 
Danube River. The country's merchant fleet consisted 
of 108 ships totaling 1,240,204 gross register tons or 
1,872,723 deadweight tons. These included 32 cargo, 2 
container, 5 roll-on/roll-off ships; 16 petroleum, oils, 
and lubricant tankers; 2 railcar carriers; and 48 bulkers. 
The country's major ports were Burgas, Varna, and 
Varna West. Bulgaria's pipeline system consisted of 192 
km of crude petroleum pipe, 418 km of refined products 
pipe, and 1,400 km of pipe for natural gas. 


Outlook 


Given years of official neglect of severe industrial 
pollution and associated health-related problems, the new 
democratically elected Government of Bulgaria 
determined not to continue the industrial policies of the 
former Communist Government. To survive, the 
country’s minerals industry had to meet two major 
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criteria: (1) social demands for strict observance of pii EE/W0292. July 29, 1993, р. A/7, from "Standard News" July 
industrial environmental standards, and (2) market 20, uie Journal (London), Sept. 23, 1995, p. 215 

demands that require industrial enterprises to strictly 5 May 13, p. 348 

meet the specific needs of consumers of their output. It С P 21 109 4 " "m 

has became clear that Bulgaria's mineral industry, in се 

meeting the aforementioned criteria, would become Major Sources of Information 

smaller in scale, more efficient, and less polluting. 


The Geological Institute of the Bulgarian Academy of 


Science 
"Text prepared Sept. 1995. Sofia. Buleari 
?NTIS, Legal Text Service. Central and Eastern Europe and Russia and опа, + Бапа 
Independent States. Winter/Spring 1994. Lead and Zinc Co. 
"World Bank, Bulgaria: Environmental Strategy Study Update and Plovdiv, Bulgaria 
Follow-Up. Report No. 13493-BUL, Washington, DC, December 1994, Polimet 
pp. 64-74. А 
| Sofia, Bulgaria 
— ө ө ө 
Major Publications 


"Mining Journal (London). Aug. 6, 1993, p. 90. | uu 
*Georgiev, K. Mining Industry of Bulgaria. Oruktos Ploutos (Athens), Mino Delo (Mining Issues), monthly. 


85/1993, pp. 44-51. Statisticheski Godishnik (Statistical Yearbook), annual. 


TABLE 1 
BULGARIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Aluminum metal, seconda 4,550 2,050 2,690 1,830 955 S/ 
Bismuth metal 45 e/ 40 40 40 40 


Cadmium metal, smelter 309 232 200 r/ 265 r/ 286 5/ 


ross weight thousand tons 13,200 r/ 15,500 r/e/ 16,000 г/е/ 19,700 r/ 19,000 
Cu content do. 55 65 r/ 67 г/ 93 r/ 75 
Concentrate: 
Gross weight do. 200 e/ 360 270 250 250 
Cu content do. 26 46 35 33 33 
Metal, rimary and secondary: 
Smelter 30,300 27,800 25,000 28,000 r/ 40,000 


Refined 24,300 12,800 18,000 r/ 26,300 r/ 26,500 5/ 


meta ograms 2,400 2,000 2,000 2,000 2,000 
ron and stee 


Iron ore: 


Gross weight е/ thousand tons 1,080 5/ 700 r/ 900 r/ 1,000 r/ 950 
Fe content do. 321 182 239 r/ 266 r/ 250 
Iron concentrates do. 447 270 351 r/ 428 r/ 400 
Metal: 
Pig tron for steelmakin do. 1,140 r/ 943 837 998 r/ 1,400 
Ferroalloys: ferrosilicon e/ do. 18 28 20 20 20 
Steel, ede do. 2,180 r/ 1,620 1,550 r/. 1,940 r/ 2,490 5/ 
Semimanufactures, rolled do. 2,160 1,310 1,320 r/ 1,600 r/ 2,050 S/ 
Lead: 
Mine output, Pb content 63,000 e/ 50,000 45,000 40,000 50,000 
oncentrate: e 
ss weight 81,000 62,300 60,000 60,000 65,000 
content 57,000 43,600 39,000 39,000 43,000 


Metal, refined, primary and secondary 66,600 56,200 53,100 r/ 57,000 r/ 62,300 5/ 
ee footnotes at О е. 
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Table 1--Continued 
BULGARIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


ООО ЭС eve [УС DOA 


Manganese ore: 
Gross weight 


39,000 e/ 34,000 25,500 r/ 15,500 r/ 11,500 
Mn content 11,000 e/ 8,700 6,900 r/ 4,000 r/ 3,000 
M MEUM, mine output, Mo content e/ 150 120 120 120 120 
tlver, mine output, content 54 37 35 35 35 
Tin, metal 64 22 23 23 22 S/ 
Uranium, oxide, U content e/ 700 700 600 600 600 
Zinc: 
Mine output, Zn content 49.000 29,100 29,000 32,000 r/ 30,000 
Concentrate: e/ 
Gross weight 79,000 70,000 70,000 65,000 75,000 
Zn content 35,000 31,000 31,000 30,000 33,000 
Metal, smelter, primary and seconda 75,500 58,700 57,800 r/ 54,000 r/ 64,000 5/ 
INDUS TRIAL MINERALS 
Asbestos 500 r/ 400 500 r/ 500 r/ 500 
Cement, hydraulic ` thousand tons 4,710 2,370 2,130 r/ 2,010 r/ 2,200 
Clays: 
Bentonite do. 200 e/ 114 80 e/ 67 70 
Kaolin do. 186 106 104 r/ 111 r/ 115 
Feldspar О. 48 е/ 46 48 е/ 51 50 
sum an rite: 
Crude О. 494 63 125 r/ 143 r/ 150 
Calcined do. 102 41 57 т! 54 r/ 60 
Lime: Industrial do. 1,560 1,030 729 r/ 531 r/ 500 
itrogen: N content of ammonia thousand tons 1,310 1,090 905 r/ 885 r/ 900 
xu gross weight el со 180 170 170 150 150 
alt, a S О. 2,300 r/ 1,970 r/ 1,000 r/ 650 r/ 700 
ium carbonate, calcin O. 1,050 893 517 r/ 259 r/ 300 
ulfur: e 
content o tes 70,000 60,000 60,000 50,000 50,000 
Бшш At sources | 60,000 50,000 50,000 50,000 50,000 
ota 
— MINERAL FUELS AND RELATED MATERIALS 
Coal, marketable: 
Anthracite thousand tons 43 42 45 r/ 41 r/ 40 
Bituminous do. 100 86 203 r/ 222 r/ 200 
Brown do. 3,710 3,090 3,350 r/ 3,420 r/ 3,400 
Lignite do. 27,800 25,200 26,700 r/ 25,400 r/ 26,200 
Total do. 31,700 28,400 30,300 29.000 r/ 29,800 
Coke do. 1,380 738 840 r/ 912 r/ 969 5/ 
Gas, natural, marketed million cubic meters 14 10 8 r/ 7 r/ 8 
Petroleum: 
Crude: Ás reported | thousand tons 60 58 53 r/ 43 r/ 45 
Refine ошо e/ thousand 42-gallon barrels 65,000 20,000 20,000 20,000 25,000 


stimated. r/ Кем : 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through Sept. 1995 


3/ In addition to the commodities listed, barite, chromite, fluorspar, magnesite, palladium, platinum, tellurium, uranium, and a variety of 


crude construction materials (common clays, sand and gravel, dimension stone, and crushed stone) are produced, but available information is 


inadequate to make reliable estimates of output levels. 


4/ Prior to 1990, ferromanganese and several unspecified ferroalloys were produced; since 1990, Bulgaria has reported only the production of 


of ferrosilicon. 
5/ Reported figure. 


Coal: 
Bitiminous 


Brown 
Do. 

Lignite 
Do. 


Copper (Cu): 


Concentrate, Cu content 


АА ЕЕ 


Metal, refined 
Iron ore 
Lead-zinc (Pb-Zn): 


Concentrate, Pb-Zn content 


Do. 
Do. 
Do. 


Metal: 
Pb, refined 
Do. 
Zn, smelter 
Do. 
Manganese ore 
Natural gas 
Petroleum: 
Crude 
Refined, barrels per day 
Steel, crude: 
Do. 
1/ Insignificant capacity. 


TABLE 2 
BULGARIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
Reka Devnia 
Zlatna Panega 
Others 


Economic Mining and Power Combine 


(Smek) Balkanbass 
G. Dimitrov 
Others 
SMEK East Maritsa 
Others 


Medet-Asarel Co. 

Chelopech Ltd. 

Bradtze 

Elatzite-Med Ltd. 

Rosen 

Tsar Asen 

Burgaskii Mines Ltd., Zidorovo 
Georgi Damyanov 

Kremikovtsi Iron and Steel Combine 


Gorubso Co. 


Madzharovo Ltd. 
Ossogovo Ltd. 


Ustrem Ltd. 


Dimitur Blagoev 

Georgi Dimitrov 

Dimitur Blagoev 

Georgi Dimitrov 

Mangan Ltd. (Obrotchishte) 
Ministry of Power Supply 


do. 


Economic Trust for Petroleum Products 


Kremikovtsi Iron and Steel Works 
Stomana Iron and Steel Works 


Location of main facilities 
Devnia 
Panega 
Temelkovo, Dimitrovgrad, Pleven, and 
Beli Izvor. 


Balkan Coal Basin in central Bulgaria, 
northwest of Silven 
Pernik coal basin, southwest of Sofia 
Bobov Dol and Pirin in western Bulgaria 
East Maritsa coal basin near Zagora 
Marbas. Pernik, and Bobov Dol coal 
basins 


Panagurishte, Pazardzhik district 
Srednogorie, Sofia district 
Malko Turnovo 

Srednogorie, Sofia District 
Burgas, near the Black Sea 
Srednogorie, Sofia district 
Burgas, near the Black Sea 
Srednogorie, Sofia district 
Kremikovtsi 


Erma Reka, Kurdjali, Laki, and 
Rudozem, all in Madan area near 
Greek border 

Near Plovdiv 


Ossogovo Mountains, western Bulgaria 


Near Thundza River, eastern Bulgaria 


Plovdiv 

Kurdjali 

Plovdiv 

Kurdjali 

Varna district 

Chiren field, in northwest Bulgaria 


do. 
Refineries in Burgas, Pleven, and Ruse 
Near Sofia 
Pernik 


THE MINERAL INDUSTRY OF 


BURMA (MYANMAR) 


By John C. Ми! 


Burma (Myanmar) has potential for development of a 
large variety of minerals, including antimony, coal, 
chromium, copper, diamond, gems, gold, iron, jade, 
lead, manganese, natural gas, nickel, crude petroleum, 
platinum-group metals, silver, and zinc. In 1994, Burma 
produced only modest amounts of ores and concentrates 
of chromium, copper, gold, lead, manganese, nickel, 
silver, tin, tungsten, and zinc; the industrial minerals 
barite, clays, dolomite, feldspar, gypsum, limestone, 
precious and semiprecious stones, and salt; and the 
mineral fuels coal, natural gas, and crude petroleum. A 
portion of the production was consumed domestically. 
However, most of the production of ores and 
concentrates of chromium, copper, manganese, tungsten, 
and zinc, jade, diamond, rubies, sapphires, and other 
gems; and unknown amounts of refined lead and tin 
were exported principally to the Asian market. 

To implement its new mineral policy to expand the 
mining industry for meeting domestic requirements and 
to increase export, the Government, through its the State 
Law and Order Restoration Council, enacted the 
Myanmar Mining Law on September 6, 1994. The 
Upper Myanmar Ruby Regulation of 1887, the Mines 
Acts of 1923, and the Union of Myanmar Mines and 
Mineral Act of 1961 were repealed on the same date. 
The mining law allowed prospecting, exploration, and 
granting of mining permits. It also provided more 
comprehensive fiscal incentives to mining projects and 
allowed the Ministry of Mines to offer more reasonable 
terms to investors.^ To safeguard its environment, the 
Ministry of Foreign Affairs was drafting a new 
environmental law with the assistance of the United 
Nations Development Program. 

The Ministry of Mines supervised the Departments of 
Planning and Work Inspection (DPWI) and Geological 
Survey and Mineral Exploration (DGSM). DPWI was 
responsible for drafting the mining legislation and mine 
inspection. ОСМ was in charge of the geological 
mapping and minerals survey and exploration, except for 
petroleum and natural gas. Exploration of petroleum 
and natural gas was under the jurisdiction of the 
Ministry of Energy. 

The mineral industry was comprised of three state- 
owned metals mining enterprises, a state-owned gems 
enterprise, a state-owned oil and gas enterprise, several 
Government and private joint-venture companies, and 


many small-scale private апа local enterprises. 
According to an estimate by the Ministry of Mines, the 
total work force in the mining sector was about 83,000, 
of which about 21,000 were in metallic mining. The 
total output of the mining sector, in 1986 constant 
producers’ prices, was estimated at $11 million,’ or 
about 1% of Burma's gross domestic product (GDP), 
which was estimated at $11.6 billion in 1994. 

In November 1988, the Government adopted an open- 
door policy, enacted a Foreign Investment Law, and 
formed an Investment Commission to attract foreign 
companies to participate in joint exploration and 
development of mineral resources in Burma. According 
to the Ministry of National Planning and Economic 
Development, as of June 15, 1994, a total of 100 foreign 
investment projects amounting to $1.23 billion had been 
approved by the Government. Of this total, 20 projects, 
valued at $381.1 million, were in the oil and gas sector; 
and 11 projects, valued at $163.5 million, were in the 
mining sector.* 

Burma's mineral trade was involved mainly in 
exporting gems, jade, ore and concentrates of copper, 


. chromium, manganese, tin, tungsten, and zinc. Exports 


of gems, jade, and jewelry were through the gem 
emporium held at the Inya Lake Hotel in Yangon 
(Rangoon, the national capital) twice a year, while 
exports of nonferrous minerals were sold by auction to 
the highest bidder from trading companies three to four 
times a year. As a result, statistics on mineral exports 
by destination were not available. Burma, once a net 
exporter of crude oil, was importing an increasing 
volume of crude petroleum and refined petroleum 
products to meet the growing domestic demand for 
gasoline and distillate fuel oil. Burma also was 
importing increasing quantities of base metals and 
cement, as domestic demand for these materials grew in 
1993 and 1994. 

Production of copper, lead, silver, and zinc was by the 
state-owned No. 1 Mining Enterprise. Production of 
antimony, diamond, gold, platinum-group metals, tin, 
and tungsten was by the state-owned No. 2 Mining 
Enterprise and other small-scale private and joint 
government-private mining enterprises. Production of 
chromite, coal, iron, manganese, nickel, steel, and 
industrial minerals was by the state-owned No. 3 Mining 
Enterprise and other small-scale private and joint 
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government-private mining enterprises. Production of 
jade and gems was by the state-owned Myanma Gems 
Enterprise and other private small-scale miners. 

Copper production from the Monywa area, about 110 
kilometers (km) west of Mandalay, increased 
substantially in 1994 because of increased milling 
productivity using domestically produced spare parts. 
Because of lack of spare parts and supplies from the 
former Yugoslavia, actual milling capacity was rated at 
40,000 metric tons per year (mt/a), compared with the 
designed capacity of 65,000 mt/a. Copper ore was 
mined from an open pit mine at the Sabetaung deposit on 
the western bank of Chindwin River, about 11 km west 
of Monywa in Salingyi Township, Sagaing Division 
(State). According to the No. 1 Mining Enterprise, the 
metal content of copper and gold in copper concentrate 
was about 19.2% and 1.5 grams per metric ton (g/mt), 
respectively. Most exports of copper concentrate went 
to Japan in 1994. According to Japanese trade statistics, 
Japan imported from Burma 24,768 metric tons (mt) of 
copper concentrate, valued at $6.2 million in 1994. 

To develop the copper resource in the Monywa area, 
Ivanhoe Myanmar Holdings Ltd, a joint-venture 
company established by Ivanhoe Capital of Canada and 
the Government in 1994, was conducting further 
exploration and a 2-year feasibility study to develop a 
new mine in the area to produce refined copper using a 
solvent extraction-electrowinning plant. According to 
the Ministry of Mines, ore reserves in the area, 
including the Sabetaung, Sabetaung South, and 
Kyisintaung deposits, were 130 million metric tons 
(Mmt) averaging 0.77% copper. Additionally, ore 
reserves at the Letpadung Taung deposit on the west 
bank of Chidwin River, about 3 km west of Monywa 
along the Monywa-Yinmabin highway, recently had been 
estimated about 180 Mmt grading 0.66% copper.? 

Mine production of lead, silver, and zinc mostly was 
from both an open pit and an underground operation at 
the Bawdwin Mine in Shan State of northern Burma. In 
1994, mine output of lead, silver and zinc increased 
from that of 1993. According to the Ministry of Mines, 
ore reserves for the underground mine at Bawdwin were 
estimated at 5 Mmt averaging 7.46% lead, 3.17% zinc, 
0.14% copper, and 4.58 g/t of silver. Ore reserves for 
the open pit mine at Bawdwin were estimated at 9 Mmt 
averaging 5.17% lead and 4.00% zinc. The less-known 
Bawsaing Mine, near Kalaw in the Kayah State, and the 
Yadanatheingi Mine, near Kyaukme in Shan State, 
produced small quantities of lead sulfate and lead 
carbonate concentrates; and the Lonchain Mine, near 
Kyaukme in Shan State, produced a small quantity of 
zinc carbonate. 

No. 1 Mining Enterprise also operated two 
concentrators at Bawdwin, a lead-silver smelter at 
Namtu, and two hydroelectric powerplants with a 
combined capacity of 13 megawatts at Mansam and at 
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Kongyang, about 45 km southeast of Namtu. According 
to the Ministry of Mines, about 3 Mmt of smelter slag 
had been accumulated at the Namtu Smelter site. The 
smelter slag contained about 20% zinc oxide and 13 g/t 
of silver. At the Mile 32 old mill site, 1.2 Mmt of mill 
tailings were reported. The mill tailings contained about 
3.08% lead, 2.91% zinc oxide, 0.73% copper, and 93.3 
g/mt of silver. 

According to the Ministry of Mines, gold mining was 
conducted at the Thayet Kkone in Pyinmana, at the 
Shwegyin in Pegu Township, at the Phayaung Taung in 
Patheingyi Township, and at the Kyaukpahtoe in Kawlin 
Township. The Kyaukpahtoe Mines, a new joint-venture 
operation of the State-owned No. 2 Mining Enterprise 
and a local entrepreneur, began gold production in 1994 
with carbon-in-pulp recovery technology using cyanide 
and equipment imported from Australia. 

To open its gold and copper resources to the Western 
mining community, the Government invited bids to 
explore for both metals in Upper and Central Burma. 
The Department of Geological Survey and Mineral 
Exploration of the Ministry of Mines offered 16 blocks, 
about 1,400 square kilometers (km?) each, to interested 
parties in October 1994. Some of the general terms and 
conditions were: (1) permits for prospecting, 
exploration, and feasibility study were set at 1 year for 
each stage, but the exploration period could be extended 
for up to 2 years; (2) at the end of the first year of 
exploration, 50% of the concession area had to be 
relinquished; (3) the basic rent was $40.23 per km? for 
the first year, $160.93 per km? for the second year, and 
$362.09 per km? for the third year, and (4) if found 
economically feasible, an agreement between the 
Government and a foreign company would be signed on 
a joint-venture, production-sharing or profit-sharing 
basis.° 

The 16 blocks areas were: Block 1—Indawgyi area, 
west of Lonton in Kachin State; Blocks 2 and 
3—Wuntho Massif area, west of Katha in Sagaing 
Division; Blocks 4 and 5—Wuntho Massif area, near 
Kawlin in Sagaing Division; Block 6—Monywa-Kani 
area, north of Monywa in Sagaing Division; Block 
7—Monywa-Salingyi area, south of Monywa in Sagaing 
Division; Block 8—Popa area, east of Popa in Mandalay 
Division; Block 9—Pyinmana area, north of Pyimana in 
Mandalay Division; Blocks 10 and 11—Mandalay- 
Kyaukse area, east of Kyaukse in Mandalay Division; 
Blocks 12 and 13—Kwinthonese area south of Thabekyin 
in Mandalay Division; Bolck 14—Thabekyin area, east 
of Thabekyin in Mandalay Division; and Blocks 15 and 
16—Mabein area, north of Mogok in Shan State. 

Production of tin and tungsten continued a 1993 
upward trend and reached the highest level in 7 years, 
owing to increased output from the Government and 
private joint-venture enterprises. Most of tin and 
tungsten were produced from the Mawchi Mine in Kayah 


State, at the Heinda open pit mine in Tavoy Township, 
the Theindaw area of Tenasserim (Tanintharyi) Division, 
and a joint-venture project of the No. 2 Mining 
Enterprise and Shweli Mining Corp of China in 
Namhkam Township, northern Shan State. According to 
the Ministry of Mines, considerable amounts of gem- 
quality diamond had been recovered at the tin 
concentrator of the Theindaw Mine in the Tenasserim 
Division of southern Burma in the past 3 years. 

Burma produced small amounts of nickel speiss 
(matte), and manganese dioxide. Production of the 
matte was from the Namtu smelting and refining 
facilities, while production of high-grade manganese 
oxide was from a small-scale mining operation in the 
Kyauk Pa Taung area, northwest of Mandalay. In July 
1994, a production-sharing contract was signed between 
the State-owned No. 3 Mining Enterprise (30%) and 
Yangon-based Science and Technology Advisory Group 
(STAG) Ltd. (70%) to mine chromite at Tagaung 
Tabeikyin Township, about 320 km north of Mandalay. 
In 1994, a feasibility study to mine 5,000 mt/a of ore 
from the deposit had been started by the joint-venture 
firm.’ 

Burma also produced a variety of industrial minerals 
in small quantities and significant amounts of precious 
and semiprecious stones. Production of industrial 
minerals, such as barite, bentonite, clays, dolomite, 
feldspar, gypsum, limestone, and salt, was for domestic 
consumption. Production of precious stones and 
semiprecious stones, such as diamond, jade, rubies, 
sapphires, and other gems, was exported. 

The State-owned Myanma Ceramic Industries operated 
three cement plants. Cement plant No. 1, with a work 
force of 998 at Thayet in Magway Division, had an 
installed capacity of 240,000 mt/a, but the actual 
operating capacity was downgraded to 125,000 mt/a. 
The plant produced 110,000 mt/a of cement in 1993. 
Cement plant No. 2, with a work force of 1,252 in 
Kyangin Township of Ayeyarwaddy Division in Lower 
Burma, had an annual rated capacity of 375,600 mt/a, 
but produced only 214,000 mt in 1993. Cement plant 
No. 3, with a work force of 696 at Hpa-an Township of 
Kayin State, had an installed capacity of 240,000 mt/a, 
but the actual operating capacity was scaled down to 
192,000 mt/a. The plant produced 82,000 mt of cement 
in 1993.5 

Cement production was estimated at 453,000 mt in 
1994, about 13% higher than that of 1993, because of 
stronger demand for cement resulting from increased 
construction activity in the Rangoon and Mandalay 
areas. To meet the growing demand, Burma imported 
more than $15 million worth of cement in 1994. The 
import duty on cement was 10%. 

The state-owned Myanma Gems Enterprise operated 
gem mines for rubies and sapphires at the Mogok Stone 
Tract, and at the Jade Mines area for jade. А new 


gemstone mining tract was opened in 1993 to the private 
sector at Mongshu in eastern Burma, along with two 
additional new gemstone mining tracts at Pyinlon and 
Namas in northern Burma, near the Chinese border. 
Some good-quality rubies and sapphires reportedly had 
been found in these areas. Jade mining at Nathmaw and 
Manshibon in northwestern burma, where high-quality 
jade was found, also was opened to the private sector. 
Myanma Gems Enterprise held the gems emporium twice 
per year, in February and October. According to the 
Department of Geological Survey and Mineral 
Exploration, gem production continued to increase in 
1994. 

Production of crude petroleum and natural gas was by 
the State-owned Myanma Oil and Gas Enterprise 
(MOGE). In 1994, production of oil and gas from five 
major oilfields and six major gasfields averaged 16,000 
barrels per day (bbl/d) of crude petroleum and 3.5 
million cubic meters рег day (Mm/d) of natural gas, 
respectively. According to MOGE, Burma's five major 
oilfields were at Chauk, Mann-Minbu, Htaukshabin, 
Kanni, and Yenangyaung; and six major gasfields were 
at Aphyauk, Payagon, Shwepyitha, Pyay (Prome), 
Chauk, and Ayadaw. 

According to the Ministry of Energy, natural gas 
production from the Aphyauk Gasfield, near Taikkyi 
Township in the lower delta of Ayeyarwady Division, 
would be increased to 2.3 Mm/?/d in the next 2 years. In 
1994, more than 1.1 Mm?/d of natural gas produced 
from the Aphyauk Gasfield was piped to Yangon and 
Pyay for power generation at Thaketa, near Yangon, and 
at Shwedaung, near Pyay, as well as for industrial use at 
the Sittaung Paper Mill in Yangon. Upon completion of 
a new pipeline network in the lower delta of 
Ayeyarwady Division in 1996, additional natural gas to 
be produced from the Aphyauk Gasfield would be piped 
to two powerplants at Ywama and Myanaung, a cement 
plant at Kyangin, and a methanol plant at Seiktha.? In 
1994, domestic natural gas was consumed 55% by 
utilities, 2396 by petrochemical, and 22% by industry. 

Amoco Myanmar Petroleum (АМР), a subsidiary of 
U.S. oil giant Amoco, ended its exploration contract in 
July 1994. AMP, which signed a 1-year extension 
contract in July 1993, failed to make a significant oil 
discovery in Burma. Amoco, which signed a contract 
with the Government in 1989, was the last of the 
original 10 foreign companies to quit exploration of oil 
and gas in Burma. Apache Corp. and Santa Fe Energy 
Resources of Myanmar Ltd., the two American 
companies, which signed production sharing contracts 
with Myanma Oil and Gas Enterprise in July 1992, were 
still exploring oil and gas in their onshore concession 
areas in 1994. 

A Texaco-led consortium, which had discovered two 
offshore gas/condensate wells at the Yetagun-1 in Block 
M-13 in 1992 and at the Yetagun East-1 in the same 
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block in the Andaman Sea їп 1993, continued its oil 
exploration in Blocks M-12, M-13, and M-14, offshore 
the Tenasserim coast. The consortium was owned by 
Texaco Exploration Myanmar (50%), by Premier 
Petroleum Myanmar Ltd. (3096), and by Nippon Oil 
(Myanmar) Exploration Ltd.(20%). In September, the 
Texaco-led consortium began negotiations with the 
Petroleum Authority of Thailand (PAT) for long-term 
sales to Thailand of natural gas at the rate of 5.66 
Mm/’/d from two successful wells in Block M-13.'° Gas 
reserves at the two wells were estimated at 42.5 billion 
т?. 

In September 1994, Total Oil Co. of France, in 
partnership with Unocoal Oil Co. of the United States, 
signed a long-term sales contract with PAT for delivery 
of natural gas from its offshore Yandana Gasfield at the 
rate of 14.87 Mm?/d, about 80% of the projected output, 
to a powerplant at Ratcha Nauri in Thailand beginning 
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in 1998. Gas reserves in the Yandana Gasfield were 
estimated at 164 billion m?. 


"Text prepared June 1995. 

?Ministry of Mines (Yangon). Activities and Investment Opportunities 
in the Mining Sector. Nov. 30, 1993, p. 2. 

*Where necessary, values have been converted from Burmese Kyats (K) 
to U.S. dollars at the rate of Ks6=US$1.00 in 1994. 

*Ministry of National Planning and Economic Development (Yangon). 
Economic Development of Myanmar, June 1994, p. 32. 

*Work cited in footnote 2, pp. 7-8. 

“Myanmar Business (Manila). "The Gold Rush Is On." V. 1, No. 8, 
Nov. 2, 1994, p. 1. 

"U.S. Embassy, Rangoon, Burma. State Dep. Telegram 004934, Oct. 
14, 1994, p. 1. 

‘Myanmar Business (Manila). "Focus on Myanmar Ceramic 
Industries." V. 2, No. 2, Feb. 1, 1995, pp. 4-5. 

?The New Light of Burma (Yangon). "Natural Gas Production 
Reportedly to Double." Jan. 12, 1994, p. 12. 

Bangkok Post (Bangkok). "Texaco Begins Deal to Sell Natural Gas 
to Thailand." Sept. 14, 1994, p. 1. 


ТАВГЕ 1 
BURMA: PRODUCTION ОЕ MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


e/ Estimated. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 


2/ Table includes data available through June 2, 1995. 


3/ In addition to the commodities listed, pottery clay, silica sand, construction aggregate, and varieties of gemstones are produced, but available 


information is inadequate to make reliable estimates of output levels. 


4/ Brine salt production (in metric tons) reported by the Burmese Government, was as follows: 1990--49,670; 1991--46,835; 1992--46,509; 


1993--58,915; and 1994--58,000 e/. 


Source: Ministry of Mines and Central Statistical Organization (Y angon), Statistical Yearbook 1993, pp. 116-119. 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 
METALS 
Chromium: Chromite, weight e/ 1,000 1,000 6,200 1000 1000 
Copper: 
Mine output, Cu content 4,630 r/ 4,590 r/ 3,730 r/ 3580 r/ 5800 
Matte, gross weight 52 r/ 73 г/ 45 r/ 42 г/ 50 
Gold, mine output e/ kilograms 43 r/ 51 r/ 48 r/ 63 r/ 70 
Iron and steel: 
Pig iron 2,950 r/ 568 r/ 1,410 r/ 1500 r/ 1500 
Steel, crude e/ 25,000 25,000 15,000 25000 25000 
Lead 
Mine output, Pb content e/ 2,700 r/ 2,750 r/ 2,800 r/ 2200 r/ 2300 
Metal: 
Refined 1,690 r/ 2,180 2,120 r/ 1560 r/ 1450 
Antimonial lead (93% Pb) 88 108 r/ 71 r/ 38 r/ 40 
Manganese mine output, Mn content e/ 65 r/ 78 r/ 49 r/ 43 r/ 40 
Nickel 
Mine output, Ni content e/ 42 r/ 15 r/ 9 r/ 67 r/ 50 
Speiss (matte), gross weight 160 r/ 59 r/ 35 r/ 259 r/ 200 
Silver, mine output kilograms 6,130 r/ 5,260 4,790 2400 r/ 4200 
Tin, mine output, Sn content: ЕЕЕ ЕЕЕ 
Of tin concentrate 207 r/ 130 r/ 214 r/ 314 r/ 350 
Of tin-tungsten concentrate 389 r/ 308 r/ 435 r/ 375 r/ 400 
Total 596 r/ 438 r/ 649 r/ 689 r/ 750 
Metal: refined 275 157 189 170 200 
Tungsten, mine output, W content: 
Of tungsten concentrate 9 6 r/ 35 r/ 70 r/ 80 
Of tin-tungsten concentrate 434 r/ 350 r/ 496 r/ 454 r/ 500 
Total 443 r/ 356 r/ 531 r/ 524 r/ 580 
Zinc, mine output, Zn content 1,580 r/ 996 r/ 1,080 r/ 850 r/ 1800 
INDUSTRIAL MINERALS 
Barite 9,470 11,300 13,600 15600 16000 
Cement, hydraulic 414,000 r/ 435,000 465,000 401000 r/ 453000 
Clays: 
Ball clay 100 200 230 r/ 255 r/ 270 
Bentonite 416 684 r/ 693 r/ 200 r/ 300 
.. Fire clay 4,310 r/ 1,360 r/ 1,500 r/ 2150 r/ 2300 
Industrial white clay 779 = == 500 r/ 500 
Feldspar 2,560 r/ 3,740 r/ 1,620 r/ 6290 r/ 4000 
Graphite 45 36 == = == 
Сурѕит 33,000 r/ 33,600 r/ 30,900 r/ 27800 r/ 32000 
Nitrogen: N content of fertilizer 77,400 r/ 111,000 r/ 130,000 130000 e/ 130000 
Precious and semiprecious stones: 
Jade kilograms 576,000 r/ 150,000 r/ 163,000 r/ 224000 r/ 250000 
Diamond carats 95 111 252 169 200 
Rubies, sapphires, spinel do. 298,000 225,000 243,000 255000 260000 
Salt 4/ e/ thousand tons == 260 260 260 260 
Stone: 
Dolomite 3,110 r/ 2,860 r/ 2,100 r/ 1250 r/ 1500 
Limestone, crushed and broken thousand tons 1,700 r/ 1,910 r/ 2,080 r/ 2130 r/ 2300 
MINERAL FUELS AND RELATED MATERIALS 
Coal, lignite 30800 36300 r/ 33600 r/ 31700 r/ 32000 
Gas, natural: 
Gross e/ million cubic meters 1020 936 r/ 913 r/ 1050 r/ 1310 
Marketed 993 916 r/ 894 r/ 1030 r/ 1280 
Petroleum: 
Crude thousand 42-gallon barrels 5,370 r/ 4,890 r/ 5,500 r/ 5210 r/ 5800 
Refinery products do. 3,850 r/ 4,250 r/ 4,400 r/ 4520 r/ 4500 
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THE MINERAL INDUSTRY OF 


CAMBODIA 


By Travis Q. Lyday! 


The only mineral commodities produced and consumed 
in Cambodia during 1994 were construction materials 
(brick clays, gravel, and stone), gemstones (ruby and 
sapphire), phosphate rock (apatite), and salt. No 
Cambodian mineral commodities were known to have 
been exported legally, although gemstones may have 
been smuggled lucratively. Mineral imports included 
petroleum products and clinker for cement manufacture. 

The Government enacted in September a new foreign 
investment law implementing incentives and safeguards 
for foreign investment in the country. The incentives 
included accommodation of foreign equity ownership, 
freedom to repatriate profits, and the option of bringing 
in skilled foreign workers as necessary. The law also 
provided guarantees against nationalization. 

Simultaneously, the Government issued a revised 
petroleum agreement based on a production-sharing 
contract (PSC) in which most of the terms and conditions 
could be negotiated. Apparently, the only aspects of the 
agreement that were not negotiable were the exploration 
period of 6 years and the 30-year maximum duration of 
the PSC. 

Cambodia's mineral industry was distributed erratically 
and operated irregularly. One small plant of unknown 
capacity was thought to produce cement intermittently at 
Charey Ting, about 70 kilometers (km) southwest of 
Phnom Penh. Highly localized utilization of clays for 
making brick represented an industry of sorts. The 
technology used was simple and widely applied in many 
districts and Provinces. 

Cambodia has gem-quality corundum mineralization in 
several parts of the country, ranging from Pailin, near 
the western border with Thailand, to the eastern border 
area between Stung Treng in Cambodia and Pleiku in 
Vietnam. High-quality rubies have been found, but 
cornflower-blue sapphire has been the most valuable 
gemstone produced in Cambodia. 

A phosphate plant at Tuk Meas, Kampot Province, 
was essentially a grinding and roasting operation for 
locally dug apatite. The treatment enhanced the 
solubility of the contained phosphate for application as 
fertilizer. 

Little information was available on salt production, 
which was from numerous small operations. Estimated 
production for the past several years was about 40,000 
metric tons per year (mt/a). 


Dellcom Cambodia, and affiliate of Malaysia's 
Dellcom Malaysia, signed in April with the Government 
what may prove to be the country’s first gold mining 
contract. The PSC with the Ministry of Industry, 
Mines, and Energy provided for an investment of at least 
US$3 million for gold exploration work at Phnom 
Krovar in Kompong Thom Province and at Phnom Dek 
in Preah Vihear Province. Although Dellcom was to 
focus on a gold exploration program, the Phnom Dek 
region has been known for its low-grade iron ore 
deposits.’ 

Herald Resources Ltd. of Australia was planning to 
invest US$20 million in a gold prospecting program with 
the private Cambodian firm, Royal Group. A new joint- 
venture company, Royal Herald Resources, was to be 
formed that would manage the exploration project in 
central Kompong Thom and eastern Mondol Kiri 
Provinces. Approval from the Cambodian Investment 
Board still was a requisite at yearend. 

Eastern Steel Industry Corp. commissioned in January 
its 12,000-mt/a hot-dipped galvanizing plant in Phnom 
Penh, 12 months after work began. The steelworks, the 
first to be constructed in more than two decades, 
produced both flat-rolled sheet and corrugated sheet. 
Eastern Steel was a joint venture owned by a private 
Cambodian entrepreneur (32.5%), Japan's Sumitomo 
Corp. (27.5%), the Japan International Development 
Organization (20%), and private Thai and Indonesian 
investors (20%).‘ 

Cambodian Petroleum Exploration Co. (Campex), a 
joint venture comprised of the Japanese firms Japan 
National Oil Corp., manager with 60% interest, Japan 
Petroleum Exploration Co. (20%), and Nissho Iwai 
Corp. and Taiyo Oil Co. (10% each), has been exploring 
since 1991 for petroleum off Kompong Som Port (also 
known as Sihanoukville) in the Gulf of Thailand. 
Campex was one of several consortia awarded an 
exploration concession in 1991 when the Government 
reopened after a 16-year lapse its upstream oil and gas 
sector to foreign investment. Campex was the first to 
drill a well, the Apsara-1 wildcat in December 1993, 
after Elf Aquitaine of France withdrew from the area in 
1975. 

Following the spudding of Apsara-1, classified as a 
noncommercial oil and gas discovery well, three other 
wells were drilled in 1994: "The Devada-1, also by 
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Campex, was completed in March and was a dry hole; 
the Angkor-1 wildcat was a noncommercial discovery 
well completed in April by the Enterprise Oil 
Exploration Ltd.-led consortium linking Britain's 
Enterprise (50%) and British Gas PLC (2096) with 
France's Cie. Europeene des Petroles and Total 
Exploration Production (15% each) that was the first to 
sign for exploration blocks in 1991 when the southern 
Khmer Trough fields were reopened for licensing; and 
Britain's Premier Consolidated Oilfields PLC's Kaoh 
Tang-1 wildcat well completed in June. The Kaoh Tang- 
] well also was a noncommercial oil and gas discovery 
well.’ 

Most of Cambodia’s offshore hydrocarbon prospects 
occur just east of Thailand’s major gas-producing 
province in the Gulf of Thailand. If any commercial oil 
discoveries were to be made, all production would have 
to be exported since the country has no active 
refineries.° 

Additional information on the mineral resources of 
Cambodia was scant. The country was known to have 
coal, copper, iron, and manganese deposits, but their 
quality and quantity have not yet been determined. 
Reportedly, the country also has deposits of lead and 
zinc to the east and northeast of Stung Treng, but the 
prospects discovered years ago never have been 
evaluated. Essential elements of the communications- 
transportation infrastructure consisted of 13,351 km of 
roads, including 2,622 km with bituminous pavement; 
7,105 km of crushed stone, gravel, or other loose 
surface; and 3,624 km of unimproved earth or dirt track. 
Many of the roads were in disrepair, both from neglect 
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and the ravages of war. Inland waterways included 
3,700 km navigable all year to craft drawing 0.6 meter 
(m) and 282 km navigable part of the year to craft 
drawing 1.8 m. The Government-owned railway 
consisted of 612 km of 1-m gauge track. Its operating 
condition was uncertain. There were six principal 
airports with permanent-surface runways out of an 
aggregate of 13 in operating condition in the country. 
Two had runways 2,440 to 3,659 m in length, and eight 
had runways 1,220 to 2,439 m long. Principal ports 
were Kompong Som on the coast of the Gulf of 
Thailand, and Phnom Penh, inland on the Mekong 
River. 

Cambodia had an electric power generating capacity of 
35 megawatts and produced power at the approximate 
level of 9 kilowatt-hours per capita.’ 


"Text prepared June 1995. 

*Mining Journal (London). V. 322, No. 8275, Мау 13, 1994, р. 345. 

3——-—. V. 323, No. 8300, Nov. 4, 1994, p. 324. 

*Metal Bulletin (London). No. 7852, Feb. 3, 1994, p. 19. 

The Petroleum Economist Ltd., London: Asian Energy Yearbook 
1995, p. 127. 

6011 and Gas Journal (Tulsa, Oklahoma). V. 92, No. 8, Feb. 21, 
1994, p. 42. 

"U.S. Central Intelligence Agency, Washington, DC: The World 
Factbook 1994, pp. 69-70. 


Major Source of Information 


Ministry of Industry, Mines, and Energy 
Phnom Penh, Cambodia 


THE MINERAL INDUSTRY OF 


CAMEROON 


By Thomas P. Dolley! 


Production of Cameroon’s two main mineral 
commodities, crude petroleum and aluminum, declined 
significantly in 1994. The former commodity production 
decline was due, in large part, to declining productivity 
in existing oilfields; the latter's attributed to the 
importation of 100% of the alumina used at the smelter 
and international agreements to reduce aluminum 
production. 

Cameroon remained sub-Saharan Africa's fifth largest 
petroleum producer following Nigeria, Angola, Gabon, 
and Congo. Crude oil production continued to be of 
major economic importance to Cameroon and accounts 
for the bulk of the Nation's foreign exchange earnings in 
any given year. In the previous decade, more favorable 
world oil prices enabled the oil sector to account for 
about 4596 of total Government revenues. However, 
extant oilfields continued to decline, a trend which has 
developed in the past several years. Without further 
petroleum dicoveries, Cameroon could become a net 
energy importer by the turn of the century. 

Cameroon's estimated gross domestic product for 1993, 
the last year for which data were available, was $19 
billion.? A lack of sufficient infrastructure continued to 
hamper the development of a viable mineral industry in 
Cameroon. Additionally, political strife continued to 
plague the country in 1994. 

The legal system of Cameroon is modeled after French 
civil law. The mineral policy and legislation of 
Cameroon is based on the Mining Code, Law 64-LF-3 
of April 6, 1964, and Decree 64-DF-163 of May 26, 
1964. Other pertinent legislation is the Mining Taxation 
Code, Law 64-LF-13 of November 18, 1968, and the 
decree regulating oil companies, Law 82-20 of 
November 26, 1982. 

The primary mining organization in Cameroon was the 
Government's Ministry of Mines, Energy, and Water 
Resources. The Government actively promoted 
investment in the mining sector, and foreign companies 
were usually involved in joint ventures with 
Cameroonian’ partners. Société Nationale des 
Hydrocarbures (SNH) was the state-owned company 
involved in hydrocarbon exploitation. SNH consulted 
with the Ministry of Mines, Energy, and Water 
Resources in the awarding of exploration permits and 
production concessions. Under current agreements, the 


Government was entitled to 60% to 70% of total 
domestic crude petroleum production from the existing 
operators, depending on the production levels. 

Additionally, the parastatal (government-controlled 
company) Fonds de Soutien aux Hydrocarbures was 
formed to aid oil exploration and production. Compagnie 
Camérounaise de |’ Aluminium (Alucam), and the Société 
Nationale de Raffinage (Sonara) were the state-owned 
companies that managed the aluminum smelting and oil 
refining facilities, respectively. SNH held a 20% equity 
share of the Sonara refinery. 

Crude petroleum remained the major mineral 
commodity of Cameroon in 1994. The small-scale 
mining of cassiterite appeared to have ceased, and the 
mining of bauxite and rutile resources remained in the 
planning stages. In the past several years, it became 
increasingly difficult to obtain Government statistics on 
the mining industry. The Ministry of Mines, Energy, 
and Water Resources, along with the Ministry of 
Planning and Regional Development's Department of 
Statistics and National Accounts, were unable to publish 
mineral production statistics owing to financial 
difficulties. (See table 1.) 

The most prolific crude oil-producing regions were the 
offshore Rio del Rey Basin, northwest of Victoria, and 
the adjacent Lokélé concession about 35 kilometers 
offshore. The two main petroleum operators in 
Cameroon мёге Pecten International Co. (Pecten), a 
subsidiary of Shell Oil of the United States, and France's 
Société Nationale Elf Aquitaine subsidiary Elf Serepca 
(Elf). Pecten and Elf accounted for about 80% of 
Cameroon's oil production. Elf was the operator of the 
Rio del Rey concession with equity ownership of 26% 
by Elf, 24% by Pecten, and 50% by SNH. Pecten was 
the operator of the Lokélé concession with equity 
ownership of 40% by Pecten, 10% by Elf, and 50% by 
SNH. The Rio del Rey concession went into production 
in 1977 and Lokélé in 1983. These mature oilfields were 
experiencing declining production, and both operators 
were beginning to utilize natural gas reinjection to obtain 
a more productive life out of the fields. Natural gas 
reinjection was more environmentally favorable than the 
traditional natural gas flaring. To comply with sound 
environmental practices, both Pecten and Elf were 
attempting waste minimization programs and the 
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monitoring of oil and grease produced at their wellheads. 

The existing aluminum smelter at Edea was managed 
by Alucam and has a design production capacity of 
85,000 metric tons per year (mt/a); however, the actual 
production capacity was somewhat lower. Alucam's 
equity ownership was by Pechiney of France (58%) and 
the Government (42%). The plant utilized alumina 
imported from Guinea. Capacity expansion of the Edea 
smelter to 160,000 mt/a remained in the planning stages. 

According to World Bank estimates, recoverable crude 
oil reserves in Cameroon's mature oilfields were about 
210 million barrels. Cameroon's reserves of natural gas 
were considerable, estimated at 100 billion cubic meters. 
Cameroon hosted a variety of mineral deposits, but few 


have been commercially exploited. The development of 
a viable mineral industry in Cameroon was delayed 
owing to inadequate infrastructure, insufficient electrical 
power, and a lack of financing. Additionally, the 
Government was hoping that the recent devaluation of 
the Communauté Financière Africaine franc would 
attract much-needed foreign investment in the country's 
development projects. 


"Text prepared Aug. 1995. 

Where necessary, values have been converted from Communauté 
Financiére Africaine francs (CFAF) to U.S. dollars at the rate of 
CFAFSS55.20z US$1.00. 


TABLE 1 
CAMEROON: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Aluminum metal, prima metric tons 93,30€ 82,500 82,900 86,500 
ement, hydraulic Jo. 524,000 522,000 620,000 520,000 520,000 
old, mine output, Au content c ograms 10 10 i 1C 10 
Petroleum, crude thousand 42-gallon barrels 54,600 ,200 ),400 42, 700 ,000 
Pozzolana є metric tons 130,000 130,000 0,000 130,000 130,000 
Stone: e/ 
Limestone do. 57,000 57,000 57,000 57,000 57,000 
Marble do. "t uU 0 0 0 
Tin, ore and concentrate: e/ 
Gross weight | kilograms 4,300 4,300 4,300 4,300 4,300 
n content do. ‚050 03€ ‚050 3,000 )50 


stimated. 
]/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Includes data available through Aug. 1995. 
3/ In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, sand and gravel, and other 
stone) presumably are produced, but output is not reported quantitatively and available information is inadequate to make reliable estimates of 
output levels. 


152 


THE MINERAL INDUSTRY OF 


CANADA 


By Michael M. Heydari’ 


In 1994, minerals and metals contributed more than 
496 to Canada's gross domestic product (GDP), and 
accounted for about 2.5% of national employment and 
more than 15% of Canada's total domestic exports. The 
mineral industry, defined to encompass mining and 
concentrating, smelting, and refining, as well as the 
minerals and  metals-based semi-fabricating and 
fabricating industries, recovered in 1994 as prices for 
most base metals slowly increased as the year 
progressed. 

According to preliminary estimates by Natural 
Resources Canada, the total value of production of all 
mineral commodities, including mineral fuels, rose from 
$28.2 billion in 1993 to $29.2 billion in 1994, an 
increase of 3.5%. However, the increase in the value, 
expressed in terms of the Canadian dollar, was much 
higher—about 9%—reflecting the continued devaluation 
of the Canadian currency against the U.S. dollar. The 
value of mineral production excluding mineral fuels 
increased from $10.3 billion in 1993 to $10.6 billion in 
1994. The Province of Ontario accounted for about 33 % 
of this latter value, followed by Québec, 19%; British 
Columbia, 12%; Saskatchewan, 11%; and 
Newfoundland, 6%. It is estimated that about $440 
million was spent on nonpetroleum mineral exploration 
in Canada in 1994.‘ 

Environmental concerns continued to influence mineral 
exploration and development activity in Canada as some 
companies continued to look elsewhere for projects. 
Increasingly, Canadian mining companies looked toward 
Latin America in terms of exploration and development 
because mining and foreign mine ownership, with 
reasonable controls, has been newly welcomed there. 
Canada, meanwhile, mounted a strong effort to define 
the permissible versus the impermissible in terms 
acceptable to both the mineral industries and the 
concerns of environmental conservation and 
preservation. 


Government Policies and Programs 


Provincial Governments have jurisdiction over mineral 
resources in Canada. The main exception is in the 
Yukon and the Northwest Territories, where the Federal 
Government is in the process of conveying resource 


management responsibilities to territorial Governments. 

Federal and Provincial policies are generally stable and 
have traditionally been favorable to mineral research and 
information services in the mining industry. It also has 
negotiated multiyear Mineral Development Agreements 
with Provincial Governments. These agreements funded 
various initiatives intended to strengthen the mining 
industry in each region. The Federal Government has 
established a Canadian Geoscience Information Center to 
provide centralized access to the Government’s technical 
information on Canada’s geology. 

There are some unsettled Federal-Provincial 
jurisdictional issues in the area of environmental policy, 
and the Federal Government has been slow to produce 
regulations iniplementing new environmental assessment 
legislation passed in 1992. In its February 1994 budget, 
the Federal Government proposed to allow tax 
deductions for funds set aside for eventual cleanup of 
closed mine sites. This measure would bring Federal tax 
law into harmony with Provincial reclamation 
requirements. | 

Some industry representatives have used the recent 
shift of international mining investment away from 
Canada to press for changes to Canadian regulatory and 
tax regimes affecting the mining industry. The industry 
has been critical of the regulatory process for approving 
new mines in the Province of British Columbia, where 
mining has traditionally been a major activity. In 
response, the Province has promised to speed up the 
mine approval process. In its 1994 budget, the Province 
also announced a variety of measures to boost the 
industry. These included a tax incentive for capital 
spending on mines, and a 3-year exploration grant 
program. 


Production 


In 1994, gold production dropped by 4.5% to 146,000 
metric tons (mt). Copper, nickel, and zinc mine 
production registered a 15%, 20%, and 2% drop, 
respectively. However, generally higher commodity 
prices in 1994 resulted in improvement in overall 
production value. 

The value of production for the metals group overall, 
$6.9 billion, remained the same as in 1993. The overall 
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value of production for nonmetallic group and structural 
minerals rose from $3.5 billion in 1993 to $3.7 billion 
in 1994.5 

Based on value of production, the top nonfuel 
commodities in 1994 were gold ($1.8 billion), copper 
($1.3 billion), zinc ($950 million), nickel ($880 million), 
and iron ore ($770 million). Coal contributed a further 
$1.3 billion to the total value of production. (See table 


1.) 
Тгаде 


The value of exports of nonfuel minerals and coal was 
estimated at $16.5 billion for the first 9 months of 1994, 
an increase of 10% from the corresponding period in 
1993. These exports, representing about 15% of 
Canada's total exports, included crude minerals, smelted 
and refined outputs, semifabricated and fabricated 
products, as well as waste and scrap for recycling. The 
United States was the main destination for 68% of 
Canada's exports of nonfuel minerals and coal, while the 
European Union (EU) and Japan received 10% and 8%, 
respectively. 

Imports of nonfuel minerals and coal for the first 9 
months of the year were estimated at nearly $10.3 
billion, or 9.6% of total Canadian imports, resulting in 
a trade surplus for nonfuel minerals and coal of about 
$6.2 billion for the first three-quarters of the year. The 
trade surplus for the year was expected to exceed $8 
billion. 

Canada's main nonfuel mineral exports were crude 
materials, including iron ore, potash, and sulfur to the 
United States; copper concentrates to Japan; iron ore and 
zinc concentrates to the EU; smelted and refined metals, 
including aluminum, copper, gold, iron and steel, nickel, 
silver, and zinc to the United States; aluminum and gold 
to Japan; and copper and nickel to the EU. Coal exports 
went mostly to Japan. 

Total trade between the United States and Canada 
exceeded that of any other two countries in the world, 
amounting to more than $235 billion in 1994, up 15% 
from 1993. Mainly as a result of the Canadian dollar's 
continued weakness against the U.S. dollar, Canada's 
trade surplus with the United States increased in 1994 to 
more than $35 billion from about $29 billion in 1993.° 


Structure of the Mineral Industry 


The Canadian mineral industry during 1993-94 
comprised as many as 3,000 domestic and perhaps 150 
foreign companies. Companies whose corporate voting 
rights were at least 5096 non-Canadian were considered 
foreign, although other distinctions could apply in some 
large companies. About 320 mine sites were active, 
including coal but excluding sand, gravel, and other 
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construction materials. At least 40 smelters were in 
operation, as well as other processing companies were 
subject to all of the same taxes as domestic companies, 
but repatriation of earnings was unimpeded. 
Predominantly, the Canadian mineral industry was 
privately owned, with the exception of some Government 
participation in potash and petroleum, but even these 
were largely in transition to private ownership. Some 
companies, such as Potash Corp. of Saskatchewan Inc. 
and Saskatchewan Oil and Gas Corp., were owned 
partially by the Province of Saskatchewan. Moreover, 
the Province of Alberta owned part of Alberta Energy 
Co. Ltd. Although the proportion of Government 
ownership was changeable, the trend was toward 
privatization. Petro-Canada was owned partly by 
Federal and partly by Provincial Governments, but was 
expected to become completely privatized. A large 
proportion of the total number of mining and petroleum 
companies were partly publicly owned, with shares 
trading on various exchanges in Canada and, in many 
cases, the United States. 

Overall, the mineral industry in Canada consisted of 
underground mines, open pits, leaching operations, 
concentrators, smelters, and refineries, as well as 
drilling and production operations characteristic of the 
petroleum industry. Table 2 depicts the structure of the 
mineral industry for sectors of the major mineral 
commodities. 

Employment in the mining and mineral manufacturing 
industries has stabilized after a decline that began in 
1989, when the number of jobs in those industries 
peaked at 422,000. Preliminary employment estimates 
by Statistics Canada for 1994 indicated that total 
employment in mining and mineral manufacturing, 
including coal, was about 329,000, up 1% from that of 
1993. The mining, smelting, and refining sectors showed 
a small net decline as the significant increase in 
production values caused by improving commodity 
prices had not translated into employment increases in 
these sectors. The total number of employees in metal 
mining, nonmetal mining, quarrying and coal mining 
was estimated by Statistics Canada at 57,000, about the 
same as in 1993. Employment in nonferrous smelting 
and refining was estimated at 61,000, down slightly from 
1993. This effect has, however, been more than offset 
by a rebound in employment in the mineral 
manufacturing industries. The number of jobs in these 
industries grew from 206,000 in 1993 to an estimated 
214,000 in 1994. About 9,500 people were also 
employed in diamond drilling and other services 
incidental to mining operations. 


Commodity Review 
Metals 
Aluminum. — Canadian 


production of primary 


aluminum in 1994 decreased to 2.25 million metric tons 
(Mmt) from 2.31 Mmt in 1993. In January 1994, Alcan 
Aluminum Ltd. (Alcan) announced temporary production 
cuts of 156,000 metric tons per year (mt/a) of primary 
aluminum production capacity from its worldwide 
operations, in addition to the 102,000 mt/a closed in 
1991 and 1992. Together the closures, totaling 258,000 
mt/a, reduced Alcan’s operating rate to 85% of its world 
capacity. Reductions included 30,000 mt/a at the Kitimat 
Smelter in British Columbia and 40,000 mt/a at various 
locations in Alcan's Québec smelter system. Alcan 
reported a profit of $96 million for 1994, compared to 
a loss of about $100 million in 1993. 

Pechiney cut 10,000 mt/a from its 2596 share of 
production at the 360,000-mt/a Aluminerie de Bécancour 
Inc. (ABI) smelter in Québec. The three other partners 
in the ABI consortium, Canadian Reynolds Metals, 
Alumax, and Société Générale de Financement du 
Québec (SGF), maintained full production from its share 
of the operation. 

Hoogovens Group cut 5,000 mt/a from its 2096 share 
in the 215,000-mt/a Aluminerie Alouette smelter at Sept- 
Iles, Québec. Another 5,000 mt/a was cut by a second 
member of the consortium, Germany's Aluminium- 
Werke. The other members of the consortium, Austria's 
Metall, SGF, Italy's Marubeni, and Japan's Kobe Steel, 
maintained full production from their share of the 
operation. 

In January 1995, British Columbia's Government 
announced its intention to cancel Alcan's half-built 
Kemano Completion project near Kitimat. The decision 
was made following the public release of the British 
Columbia Utilities Commission's review of the project. 
The $1.4 billion project was the second phase of Alcan's 
hydroelectric development of the Nechako River system 
and was scheduled to add 540 megawatts to Alcan's 
Kemano generating station.* 


Copper.—Copper mine output from Canadian mines 
in 1994 declined to 626,000 mt from 734,000 mt in 
1993. During 1994, refined copper production 
decreased to an estimated 550,000 mt from 562,000 mt 
in 1993. The significant reduction of mine output of 
copper resulted from a number of temporary mine 
closures, resulting from weak metal prices, in British 
Columbia. 

In August 1994, Princeton Mining resumed operations 
at its Similco Mine near Princeton, British Columbia. 
The operation had been closed since November 1993, 
due to depressed prices and high operating costs. The 
company also announced increased reserves at its 
Ingerbelle deposit. Gibraltar Mines resumed operations 
at its McLeese Lake Mine in July and reached full 
production at the end of September. Equity Silver Mines 
ceased operations at its mine near Houston, British 


Columbia in January 1994, due to depletion of ore 
reserves. 

In November, Hudson Bay Mining and Smelting 
(HBMS) announced the discovery of a copper-rich 
deposit near Snow Lake, Manitoba. Earlier in the year, 
the company closed its Stall Lake and Chisel Lake mines 
at Snow Lake due to the exhaustion of reserves. 

Further underground exploration by Falconbridge at its 
Kidd Creek Mine in Timmins, Ontario, confirmed the 
extension of the main ore body to at least the 3,000- 
meter (m)-level. While exploration is continuing, it is 
expected that the discovery of additional reserves will 
significantly extend the mine life. 

Cambior approved development of its Grevet zinc- 
copper deposit near Lebel-sur-Quévillion. The mine, 
which was expected to begin production in the first 
quarter of 1996, would produce about 72,000 mt/a of 
contained zinc and 3,300 mt/a of contained copper. 
Metall Mining's feasibility study of its Troilus gold- 
copper project was promising. The project, located north 
of Chibougamau, Québec, received the necessary 
environmental approvals. Production is expected to start 
in the third quarter of 1996 at a rate of 4,800 kilograms 
(kg) of gold per year and 3,500 mt/a of copper. Other 
advanced copper projects include MSV Resources' Inner 
Block property near Chibougamau, Québec, and 
Diamond Fields Resources’ Voisey Bay nickel-copper 
project in Labrador. 


Gold.— After a decade of rapid growth, Canada’s gold 
production decreased for the third consecutive year to 
146 mt in 1994 from 153 mt in 1993 and a record 177 
mt in 1991. Canada was the fourth largest gold 
producer behind South Africa, the United States, and 
Australia. 

There were about 50 primary gold mines in Canada at 
the end of 1994, which accounted for 91% of the gold 
produced, with the remainder coming from base-metal 
mines (6.5%) and placer operations (2.5%). Six mines 
closed, while five opened during the year. Total 
employment in primary gold mines totaled 8,800 in 
1993. Employment figures in the gold industry have 
been declining steadily from the 1988 peak of 12,600. 

British Columbia's gold production decreased to 12.1 
mt in 1994 from 13.9 mt in 1993. The Eskay Creek gold 
mine in northwestern British Columbia was expected to 
start production in January 1995 at a rate of 7 mt/a of 
gold. The mine was one of the highest-grade precious 
metal deposits in the world, according to the company, 
with reserves of 1.1 Mmt, grading 66 grams per metric 
tons (g/mt) of gold and 2,930 g/mt of silver. The ore 
also contained 5.6% zinc and 0.77% copper. Cusac 
Industries announced the startup of a mill with a capacity 
of 270 metric tons per day (mt/d) at the Table Mountain 
Mine. 
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Gold production in the Northwest Territories decreased 
slightly to 13.1 mt in 1994. Royal Oak Mines resumed 
production at the Colomac Mine. Full production was 
expected by January 1995 at a rate of 5 mt/a of gold. 
Current reserves were reportedly sufficient for 7 years 
of production. Yukon's 3.2 mt of gold production in 
1994 was exclusively derived from placer deposits. 

Ontario's gold production totaled 68.5 mt in 1994, 
down from 72.4 mt in 1993. Ross-Finlay Ltd. ceased 
production at the Dona Lake Mine, and Saint Andrew 
Goldfields suspended production at the Stock Township 
Mine due to exhaustion of reserves. 

Québec's gold production decreased slightly to 40.9 mt 
in 1994. MSV Resources brought the Eastmain Mine on- 
stream. Reserves at the Eastmain Mine are reportedly 
900,000 mt of ore grading 10 g/mt of gold. Initial 
production for 1995 was expected to be 1 mt and should 
reach 1.7 mt in 1996. Orco Resources started 
preproduction at the Donalda Mine, while Louvem 
Mines and Aurizon Mines began pre-production at the 
Beaufort Mine. The Ferderber and Dumont Mines of 
Aur Resources Ltd. closed in December 1994. 


Iron Ore.—Canadian production of iron ore increased 
sharply from 30.5 Mmt in 1993 to 36.6 Mmt in 1994. 
This total was composed of concentrates, pellets, and 
sinter from hematite and siderite ores. Major iron ore 
producing companies included Québec Cartier Mining 
(QCM), Iron Ore Company of Canada (IOC), Wabush 
Mines, and the Algoma Ore Division (AOD) of Algoma 
Steel Ltd. 

QCM produced 16 Mmt of ore in 1994, 3.2 Mmt 
more than 1993. The increased production was achieved 
through elimination of shutdown periods and introduction 
of a quality management process throughout the 
operation. QCM shipped 16.4 Mmt of ore, of which 8.2 
Mmt was concentrate destined mainly for Europe. IOC's 
production was about 15.9 Mmt compared with 13.5 
Mmt in 1993. Wabush shipped 4.8 Mmt of pellets and 
368,000 mt of concentrate. 

Canadian iron ore exports increased 1596 to 30 Mmt 
in 1994. Nearly all the increase was in iron ore pellets, 
of which the United States imported 2 Mmt more than in 
1993. Belgium, Germany, the Netherlands, and the 
United Kingdom also increased their imports of 
Canadian pellets by more than 500,000 mt each. 


Lead and Zinc.—Canada was the world's largest mine 
producer of zinc and the fifth largest producer of lead in 
1994 with a total of 984,000 mt of zinc and 172,000 mt 
of lead in concentrates, in both cases a decline for the 
second consecutive year. The decline in lead and zinc 
production was primarily due to the closure of the Faro 
Mine in the Yukon in April 1993. The Faro Mine was 
purchased by Anvil Range, which completed the 
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necessary financing to reopen the mine. Stripping the 
Grum deposit at Faro began late in 1994, and 
commercial production was expected to begin in the 
latter part of 1995. 

Cominco Ltd. announced the discovery of a 
polymetallic base-metal deposit northwest of Watson 
Lake. Cominco was moving ahead to develop the ore 
body, which contained an inferred geological reserve, 
according to the company, of 13 Mmt grading 5.5% 
zinc, 1% copper, 1.3% lead, 125 g/mt silver, and 1.2 
g/mt gold. 

Aur Resources Ltd.'s Louvicourt copper-zinc mine 
began milling in July 1994. At full capacity, the mine 
was expected to produce 50,000 mt/a of contained 
copper and 27,000 mt/a of contained zinc. In April 
1994, Aur Resources announced a downward revision of 
ore reserves, reducing the mine life from 17 to 12 years. 
Exploration drilling was ongoing in conjunction with 
mining, in an attempt to increase reserves. 

Brunswick Mining and Smelting (BM &S) reopened its 
Heath Steele zinc-lead mine near Newcastle. The mine 
had been closed for 16 months due to worldwide 
concentrate surpluses and low metal prices. Heath Steele 
has a capacity of 11,000 mt/a of lead and 40,000 mt/a of 
zinc in concentrate. BM&S also restarted production at 
its 72,000-mt/a Belledune lead smelter in January 1994. 
The smelter had been closed for 6 weeks due to 
insufficient concentrate supply. In June 1994, the facility 
was again temporarily closed for 6 weeks for 
maintenance. 

Exploration continued on several advanced projects, 
including San Andreas Resources' Prairie Cree, Redfern 
Resources' Tulsequah Chief, Noranda's Bell Allard, and 
Metall's Pick Lake deposits. 


Nickel.—Canadian nickel mine production decreased 
sharply in 1994 to an estimated 150,000 mt from 
188,000 mt in 1992, primarily due to production cuts by 
Inco Ltd. during the first quarter of the year. Inco 
signed a new 3-year labor contract at its Ontario 
Division. The contract called for increased pension 
benefits. Environmental permits were obtained for a $53 
million development program at Inco's new Victor 
deposit near Sudbury. The project, which included a 
1,768 m exploration shaft, was scheduled to be 
completed by 1998. Inco also started development work 
at the McCreedy East Mine near Sudbury. The mine was 
expected to produce 10,000 mt/a of contained nickel and 
35,000 mt/a of contained copper by 1999. 

Falconbridge Ltd. sold 77 million shares to the public, 
for about $1 billion, in June 1994. Following Inco's 
model, Falconbridge signed a 3-year labor contract at its 
Sudbury operations. The contract called for higher 
pension benefits and the recall of 37 laid-off miners. The 
company announced plans to develop its Raglan property 


in northern Québec, pending completion of negotiations 
with the Inuit Nation and the Québec Government. The 
$350 million operation is to produce about 20,000 mt/a 
of nickel in concentrate by mid-1998. 

Sherritt Inc. signed a basic contract with Cuba to set 
up an enterprise to mine, refine, and market nickel and 
cobalt internationally. Sherritt’s Fort Saskatchewan 
refinery in Alberta and Cuba's Moa Bay nickel and 
cobalt concentration plants were included in the joint- 
venture agreement. 


Industrial Minerals 


Asbestos.—In 1994, Canadian asbestos mines operated 
at an average of 94% of capacity while average prices 
increased by 4%. Canadian employment in asbestos 
mining and milling remained fairly stable. Export 
volumes for 1994 were estimated to be about 519,000 
mt, a 2% increase from 1993. Exports from January to 
September 1994 totaled about 380,000 mt, valued at 
$163 million, compared with 358,000 mt, valued at $162 
million, for the same period in the previous year. The 
decline in exports of Canadian asbestos to Europe 
moderated, with exports to certain countries displaying 
significant increases. Asia remained an important 
market, accounting for 58% of exports. The U.S. 
Bureau of Mines estimated that Canadian asbestos 
imports into the United States in 1994 were about 27,000 
mt compared with 30,700 mt in 1993. 

At Cassiar, British Columbia, a joint-venture group 
comprising Minpro Pty. Ltd., Cliff Resources Corp., 
and Black Hill Minerals Ltd., invested $1.8 million in 
preparatory work for the construction of a wet milling 
pilot plant. At JM Asbestos Inc., mine workers invested 
$2 million in their company, and the Government of 
Québec guaranteed a $25 million loan for its 
development phase. At LAB Chrysotile, the largest 
Canadian asbestos producer, workers at the Black Lake 
operation signed a 5-year contract. At the company's 
Bell Mine, a drilling program was underway to evaluate 
reserves. In Newfoundland, Cliff Resources Inc. 
exercised its option to purchase the remaining 5046 of 
Princeton Mining Corp.'s interest in Teranov Mining 
Corp., a tailings reprocessing operation co-owned by 
Cliff Resources and Black Hill Minerals. 


Diamond.—In 1994, more than 500 companies were 
involved in diamond exploration in Canada, especially in 
the Northwest Territories, but also in Saskatchewan, 
Québec, Alberta, Ontario, British Columbia, Manitoba, 
and Labrador. Total diamond exploration expenditures 
in 1994 were estimated at about $67 million. 

Broken Hill Pty. (BHP) Diamonds Inc. of Australia 
reported that the diamond recovered to date from five 
kimberlite pipes at its Lac de Gras property, about 300 


kilometers (km) northeast of Yellowknife, compared 
favorably with those at other diamond mines in the 
world. The company stated that, at current prices for 
rough diamond, the project to develop the pipes was 
economically feasible. Capital investment was expected 
to be in excess of $360 million. The five pipes were 
located under lakes bearing the same names: Panda, 
Misery, Koala, Fox, and Leslie. The pipes would be 
mined during a 30-year period. Preliminary results on 
two pipes were as follows: Koala, containing 0.75 carat 
per mt, at an average of $110 per carat, resulting in an 
ore value of $82 per mt; and Panda, 1.18 carat per mt 
at $127 per carat, resulting in an ore value of $150 per 
mt. The planned processing plant was to receive 9,000 
mt/d of ore during the first 9 years of operation and 
18,000 mt/d thereafter. The cut-off grade would be 0.01 
carat. Processing was expected to involve mainly 
crushing, scrubbing, and dense media separation, plus 
high-intensity magnetic separation, X-ray concentration, 
and sorting. The work force during the construction 
phase was projected to reach 1,000 at its peak. 
Approximately 650 workers would be employed during 
production. 


Potash.—In 1994, Canadian potash production rose by 
about 18%. Increases in output were mostly registered 
in Saskatchewan. New Brunswick’s potash production 
accounted for 12% of total output. In 1944, Canadian 
potash was shipped mostly to the United States (57%) 
and Asia (29%), with the remainder going to Latin 
America (8%), Oceania (3%), and Western Europe 
(3%). Exports to the United States rose by about 15%. 

In 1994, the producer-members of Canpotex Limited, 
the export arm of the Saskatchewan potash industry, 
entered into a partnership with Kap Resources to invest 
in a potassium nitrate project in Chile. IMC Canada 
continued to manage its recurring water inflows and 
pursued its evaluation of long-term options for its potash 
mines, including various mining methods. Vigoro Corp., 
Kalium Canada’s Chicago-based parent company, 
acquired the Central Potash Canada operation of 
Noranda Minerals. The transaction, completed in early 
January 1995, involved a disbursement of $89 million, 
plus $12 million in working capital. 

In early March 1994, the International Trade 
Administration of the U.S. Department of Commerce 
extended for another year the suspension agreement 
between the United States and Canadian potash 
producers, which was due for termination. During the 
year, investigation continued into allegations of price- 
fixing in North America by several U.S. and Canadian 
potash exporters. The investigations were related to 
class-action lawsuits consolidated in St. Paul, Minnesota, 
and a U.S. grand jury investigation. 
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Mineral Fuels 


Coal.—The year 1994 was better for the Canadian 
coal industry than 1993. Total coal production for 1994 
was 72.8 Mmt, valued at $1.3 billion, compared with 69 
Mmt in 1993. The increase in production reflected the 
return to full-year production following the resolution of 
problems at three mines in southeastern British 
Columbia. 

Canadian coal consumption in 1994 was forecast to be 
about 51 Mmt, 2 Mmt greater than 1993. The increase 
was attributable to increased coal-fired power generation, 
which accounted for about 44 Mmt of coal. Consumption 
by the steel industry and the industrial sector in 1994 
was expected to be similar to the previous year, at about 
5 Mmt and 2 Mmt, respectively. 

Canada maintained its position as the world's fourth 
largest coal exporter, with 1994 exports of about 31 
Mmt to 23 countries. Traditionally, more than 80% of 
Canada's coal exports has been coking coal, sold mostly 
to Japan, and about 70% of Canadian steam coal exports 
were to Japan and South Korea. Exports in 1994 were 
expected to conform to this pattern. Coal imports for 
1994 were estimated to be slightly more than 8 Mmt, 
same as in 1993. 


Natural Gas.—Canada ranked third in the world, after 
Russia and the United States, in output of natural gas. 
Once again, the production of natural gas played a major 
role in the mineral economy of Canada. In 1994, 
production rose to a gross output of 183 billion cubic 
meters (т?), up from 171 billion m? in 1993, and 
production of marketable gas was 139 billion m°. 
Marketable gas is gross (total) production minus 
reinjected gas and producer consumption. 

Canada exported about 70 billion m? (2.5 trillion cubic 
feet) of natural gas to the United States during 1994, 
which was about 10% of the U.S. supply. Gas exports 
to the United States were expected to increase to about 
100 billion m? by 2006, anticipating the increasing 
inability of U.S. domestic production to meet demand. 

Opposition to natural gas exploration, production, and 
transmission has grown in recent years. Environmental 
groups are opposing construction of a proposed 1,000- 
km, 20-million-m)-per-day natural gas pipeline to 
Wyoming. In addition, the Rocky Mountain Ecosystem 
Coalition was attempting to slow the expansion of 
natural gas exploration and production activities in 
northern Alberta. Environmentalists have also tried, 
with some success, to block Amoco Canada, Ltd. from 
drilling in the ecologically sensitive “Whaleback" region, 
about 120 km southwest of Calgary. On September 8, 
1994, Alberta’s Energy Resources Conservation Board 
ruled against Amoco, marking a major victory for 
environmental groups and local ranchers opposed to 
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Amoco's plans.? 


Petroleum Crude.—Production of crude reached an 
alltime high of 636 million barrels (MbbI) in 1994, about 
4% higher than 1993 and 12% higher than 1990. Besides 
successes in cost cutting, the recovery in Canada's oil 
industry resulted largely from improvements in 
exploration, drilling, and production technology. In 
addition, drilling activity more than doubled, from about 
2,000 wells drilled in 1990 to more than 4,200 in 1993. 

The Athabasca oilsands north of Fort McMurray, 
Alberta, played an increasingly important role in 
Canadian oil production. Output in 1994 was about 90 
МЪЫ of light "sweet" (nonsulfur-containing) crude, or 
about 14% of the Nation's total for the year. 
Technological development and increased operating 
efficiencies have steadily reduced production costs by the 
two major operators, Suncor Inc. and Syncrude Canada 
Ltd., at its two sites in Alberta and northern 
Saskatchewan. Suncor’s operating costs at the Suncor 
oil sands plant in Alberta dropped from $15 per barrel 
(bbl) in 1992 to $12 per bbl in 1993, and a projected $9 
per БЫ in 1997. The National Energy Board predicted 
that the oilsands could contribute 50% of national 
production by 2010. Athabasca, Peace River, and other 
bitumen and heavy oil deposits in Alberta amount to 2.5 
trillion БЫ of oil in place, about 40% of the world's 
known bitumen. 

Improved technology has also opened up offshore oil 
areas to development. The Hibernia Field, offshore 
Newfoundland in 75 m of water, for instance, contains 
615 Mbbl of light, waxy oil. The field is being 
developed in a $6.5 billion project by a consortium of 
U.S.-based companies, including Mobil, Chevron, and 
Murphy, plus large subsidies from the Canadian 
Government. Production is scheduled to begin in 1997, 
with peak production estimated at 125,000 barrels per 
day (bbl/d). 

Canada exported 925,000 bbl/d of crude oil in 1993, 
including 529,000 bbl/d of light crude and about 
397,000 bbl/d of blended heavy crude. Alberta alone 
accounted for about three-quarters of total Canadian oil 
exports in 1993. Canadian refineries were able to 
process 1.9 Mbbl per day of crude oil. Nearly two- 
thirds of this capacity is concentrated in three 
Provinces—Ontario, 535,400 bbl/d; Alberta, 389,800 
bbl/d; and Québec, 347,400 bbl/d—with the remainder 
distributed across Canada's other six Provinces.'? 


Reserves 


Three Provinces dominated Canada's nonfuel mineral 
reserves position: New Brunswick had 52% of the lead, 
38% of the zinc, and 40% of the silver; Ontario had 
7496 of the nickel, 55% of the gold, and 4676 of the 


copper; and British Columbia had all of the molybdenum 
and 34% of the copper. Based on the current mix of 
precious-metal and base-metal deposits, the expected 
aggregate recovery in concentrates of Canadian gold 
reserves was about 85%; it was roughly 9096 for both 
copper and zinc, 85% for nickel, 80% for lead, 70% for 
silver, and 65% for molybdenum. 

Reserves of major metals have been falling for more 
than a decade, except for those of gold, which grew 
yearly from the late-1970's until early 1989. At current 
production rates, the apparent life of current reserves 
was about 24 years for nickel, 12 for copper, 10 for zinc 
and molybdenum, 9 for lead and silver, and 8 for gold. 
These estimates did not take into account inferred 
extensions to reserves at current mines or gross additions 
that would accrue to current reserves from the likely 
development, in the foreseeable future, of known ore 
bodies for which a production decision has yet to be 
made. 

Several projects, not yet counted in Canadian reserves, 
were expected to improve Canada's current reserves 
position. With respect to gold, Placer Dome announced 
in January 1994 that it would expand, at a cost of $150 
million, the open pit at its Dome operations in Timmins, 
Ontario; that pit has estimated reserves of 53 mt of gold 
(1.7 million troy ounces), comparable to those of the 
present underground operation. In the case of zinc, deep 
underground exploration was conducted by Falconbridge 
Ltd., resulting in the discovery of an extension to its 
Kidd Creek ore body equivalent to 3 to 4 years of output 
at current production rates. 

Inco Ltd. was expected to add nickel reserves from 
McCreedy East, which is not yet fully developed. Inco 
also was planning a $60 million program for the deep 
Victor, Ontario, deposit where about 36 Mmt of rich 
. nickel-copper-platinum-group mineralization was 
indicated. In January 1994, Falconbridge intersected, at 
its Nickel Rim property, an exceptionally rich horizon 
containing copper, nickel, platinum, and palladium, 
which may be the downdip extension of the Victor 
deposit. (See table 3.) 


Infrastructure 


With a total land area of about 9,221,000 square — 


kilometers, slightly larger than the United States, Canada 
had networks of highly developed infrastructure as well 
as other vast areas of trackless wilderness. The country 
had 884,272 km of roads, comprising 250,023 km of 
paved highway, 462,913 km of gravel or other loose 
surface, and 171,336 km of earth-surface roads, the 
latter not graded or drained in many places. Bulldozed 
temporary roads have been established for mining 
exploration in many out-of-the-way places, but these 
deteriorated quickly where not maintained. 


A total of 93,544 km of railroads included two main 
systems, the Canadian National and the Canadian 
Pacific. The country also had about 3,000 km of inland 
waterways, including the St. Lawrence Seaway,. one of 
the busiest in the world. Principal ports were Halifax, 
Montreal, Québec, St. John (New Brunswick), St. John’s 
(Newfoundland), Toronto, and Vancouver. Canada’s 
merchant marine was made up of approximately 75 ships 
of 1,000 or more gross registered tons. 

The country had 1,416 airports, 1,168 of them usable. 
Of these, 455 had permanent-surface runways; 4 with 
runways longer than 3,659 m; 30 with runways 2,440 to 
3,659 m long; and 338 with runways 1,220 to 2,439 m 
in length. Civil aviation included about 636 major 
transport aircraft, with Air Canada as the major carrier. 

Canada generated electrical power from coal, natural 


gas, and nuclear fuels as well as massive hydroelectric 


facilities. Total capacity was approximately 108 
gigawatts. About 511 million megawatt hours (MWeh), 
or 18 MWeh per capita, was produced in 1993, the last 
year for which complete data were available. More than 
62% of Canada’s electricity was generated by 
hydroelectric plants, about 17% by nuclear, 15% by 
coal, and 5% by oil and gas. Québec and Ontario 
produced the most electricity, 154 MWeh and 141 
MWe^h, respectively. Nearly 97% of Québec's electricity 
generation came from hydro plants, with the remaining 
3% produced mainly by nuclear facilities. In contrast, 
about 56% of Ontario’s electric power derived from 
nuclear, 29% from hydro, and 14% from coal-fired 
plants. The majority of Canada’s electricity exports 
Originated in the eastern Provinces of Québec, Ontario, 
and New Brunswick and were sold to consumers in New 
England and New York. The western Provinces of 
British Columbia and Manitoba also exported large 
amounts of electricity, mainly to Washington State, 
Minnesota, California, and Oregon. Except for Alberta, 
all Canadian Provinces bordering the United States had 
transmission links to neighboring U.S. systems. 
Canadian electricity exports to the United States surged 
in late 1993 and early 1994, due largely to favorable 
hydrological conditions. In November 1994, Québec 
announced cancellation of the controversial $10 billion 
Great Whale hydroelectric power project. Under 
discussion since the mid-1970’s, Great Whale was dealt 
a severe setback when New York’s Power Authority, a 
major Hydro-Québec customer, announced cancellation 
of a $5 billion power contract, citing environmental 
concerns and decreased power needs. 

An extensive system of pipelines connected oil 
producing—mostly western Canada—and consuming 
areas—mostly central and eastern Canada and the United 
States. This system was dominated by two major 
pipelines: the Interprovincial Pipe Line (IPL), which 
delivered oil from Edmonton east to Montreal, Québec, 
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and the U.S. Great Lakes region; and the Trans 
Mountain Pipe Line (TMPL), which delivered oil mainly 
from Alberta west to refineries and terminals in the 
Vancouver area, as well as to the Puget Sound area of 
Washington State. Canadian natural gas was transported 
largely by TransCanada PipeLines Ltd. of Calgary, 
which owned 13,600 km of mainline gas pipelines in 
Canada, along with 56 compressor stations, linking 
western Canadian gas producers with eastern Canadian 
and U.S. consumers. In 1993, the TransCanada system 
shipped a record 60 billion m? of natural gas, up from 
40 billion m? in 1989, including 25 billion m? to the 
United States. Total Canadian pipeline network included 
about 25,000 km for crude oil and refined products and 
75,000 km for transmission of natural gas. Alberta's 
network represents the greatest length for any 
Province.! - 


Outlook 


The Canadian mineral industry should experience 
better times in 1995 as base-metal prices continue their 
upward trend. The price increases should be sustained as 
a result of the increased demand expected from Europe 
and part of the Far East, including Japan. The outlook 
for the industrial minerals sector is also positive. 
Although this sector is expecting continuing pressures 
from China and other competitors, Canada is well 
positioned in terms of its own industrial mineral resource 
base and in terms of its access to the United States and 
other markets. Canada's mineral industry is primarily 
export-oriented with as much as 9076 of the production 
of some commodities being exported. In this regard, the 
industry's export capability is enhanced significantly by 
a lower exchange rate for the Canadian dollar. The 
United States should continue to be a major market for 
Canada's metals and minerals, although there were 
expectations that a slowdown in the U.S. economy was 
likely in 1995 as a result of efforts by the Federal 
Reserve to subdue inflation. 

The issues facing Canada's mineral industry as the 
turn of the century approaches remain complex. Many of 
them are international in nature and may lie beyond 
Canada's sphere of influence. Canada cannot escape the 
realities of growing international competition, especially 
from  mineral-rich developing countries that have 
liberalized economic and political systems in order to 
attract foreign investment. Despite the increased level of 
exploration activity that occurred in 1994, the ongoing 
depletion of Canadian mineral reserves remains a subject 
of concern. 

The industry's improved productivity and financial 
performance in 1994 bodes well for the future. A 
sustained period of low prices between 1989 and 1994 
has forced Canadian producers to cut costs and, at the 
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same time, to increase productivity. In 1994, for 
example, Canadian zinc producers were among the 
lowest-cost producers in the world. The trend to 
improved profitability is expected to continue in 1995. 


"Text prepared July 1995. 

2Еог more detailed information on the mineral industry of Canada, see 
the Canadian Mineral Yearbooks for 1993 and 1994, prepared by the 
Mining Sector, Natural Resources Canada, Ottawa, Canada, which were 
used extensively as source material for this report. The U.S. Department 
of the Interior, Bureau of Mines, has arranged to have these Canadian 
publications placed in selected depository libraries of the 50 States and 
Puerto Rico. Please note that any datum or statistic in the text not 
referenced elsewhere may be assumed to be from either the Yearbook or 
the related series of separate, preliminary, topical periodicals containing 
information compiled by Statistics Canada and issued by Natural Resources 
Canada. | 

*Where necessary, values have been converted from Canadian dollars 
(CAN$) to U.S. dollars at an average rate of CAN$1.3659 - US$1.00 for 
1994 and CAN$1.2944=US$1.00 for 1993. All values in this report are 
expressed in U.S. dollars. 

‘Mining Annual Review, 1995. London, United Kingdom. 

Work cited in footnote 4. 

SUnited Nations, Statistical Division. Commodity trade statistics issued 
in microfiche format, 1995. 

"Work cited in footnote 4. 

*Work cited in footnote 4. 

°U.S. Department of Energy, Energy Information Administration. 
Canada Country Analysis Briefs: 1994. 

Work cited in footnote 9. 

"Work cited in footnote 9. 


Major Sources of Information 


Natural Resources Canada 
580 Booth Street 
Ottawa, Ontario K1A OE4 
Canada 
Mining Sector 
Geological Survey of Canada 
Surveys, Mapping, and Remote Sensing Sector 
Canada Centre for Mineral and Energy Technology 
(CANMET) 
Statistics Canada 
Tunney’s Pasture 
Ottawa, Ontario 
Canada 
Department of Indian Affairs and Northern Development 
Les Terrasses de la Chaudière, 
Ottawa, Ontario K1A OH4 
Canada 
Environment Canada 
Les Terrasses de la Chaudiére 
27th Floor 
10 Wellington St. 
Ottawa, Ontario K1A OH3 
Canada 
Ministry of Energy, Mines and Petroleum Resources 


Parliament Buildings 
Victoria, British Columbia V8V 1X4 
Canada 
Department of Energy 
Petroleum Plaza, North Tower, 9945 108 St. 
Edmonton, Alberta TSK 2G6 
Canada 
Department of Energy and Mines 
Room 306, Legislative Building 
Regina, Saskatchewan S4S OB3 
Canada 
Administration of Mining Lands 
Toronto-Dominion Bank Building 
1914 Hamilton St. 
Regina, Saskatchewan S4P 4V4 
Canada 
Department of Energy and Mines 
Room 301, Legislative Building 
Winnipeg, Manitoba R3C OV8 
Canada 
Ministry of Northern Development and Mines 
10 Wellesley St. East 
Toronto, Ontario MAY 1G2 
Canada 
Mines and Minerals Division: 
Mineral Development and Lands Branch 
Ontario Geological Survey 
Southern Ontario Region 
Northeastern Region 
Northwestern Region 
Ministére de L'Energie et Des Ressources, 
Secteur Mines 
1620 Boulevard de l'Entente 
Québec, Québec С15 4N6 
Canada 
Department of Natural Resources and Energy 
Minerals and Energy Division 
Hugh John Flemming Forestry Centre 
Fredericton, New Brunswick E3B 5H1 
Canada 
Mines and Minerals Division: 
Geological Surveys Branch 
Mineral Development Branch 
Planning and Administration Branch 
Energy Branch 
Department of Mines and Energy 
1701 Hollis St. 
P.O. Box 1087 
Halifax, Nova Scotia B3J 2X1 
Canada 
Department of Energy and Forestry 
P.O. Box 2000 
Charlottetown, Prince Edward Island C1A 7N8 
Canada 
Newfoundland Department of Mines and Energy 


P.O. Box 8700 
St. John's, Newfoundland A1B 4J6 
Canada 
The Mining Association of Canada 
1105-350 Sparks St. 
Ottawa, Ontario K1R 7S8 
Canada 
Northwest Territories Chamber of Mines 
P.O. Box 2818 
Yellowknife, Northwest Territories X1A 251 
Canada 
Yukon Chamber of Mines 
P.O. Box 4427 
Whitehorse, Yukon Territory 1A 3T5 
Canada 
British Columbia and Yukon Chamber of Mines 
840 West Hastings St. 
Vancouver, British Columbia V6C 1C8 
Canada 
Chamber of Mines of Eastern British Columbia 
215 Hall Street 
Nelson, British Columbia VIL 5X4 
Canada 
Mining Association of British Columbia 


P.O. Box 12540, 860, 1066 West Hastings St. 


Vancouver, British Columbia V6E 3X1 
Canada 

Alberta Chamber of Resources 
1410 Oxford Tower, 10235 101 Street 
Edmonton, Alberta Т5Ј 3G1 
Canada 

Saskatchewan Mining Association Inc. 
1740 Avord Tower 
Regina, Saskatchewan S4P OR7 
Canada 

The Mining Association of Manitoba 
700-305 Broadway 
Winnipeg, Manitoba R3C 3J7 
Canada 

Ontario Mining Association 
1114-111 Richmond Street West 
Toronto, Ontario M5H 2G4 
Canada 

Québec Asbestos Mining Association 
410-1140 Sherbrooke Street West, 
Montreal, Québec H3A 2М8 
Canada 

Québec Mining Association Inc. 
942-2635 Boulevard. 
Hochelaga, Ste. Foy 
Québec GIV 4W2 
Canada 

The New Brunswick Mining Association 
Suite 312-236 St. George St. 
Moncton, New Brunswick EIC 1W1 
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Сапада 
Chamber of Mineral Resources of Nova Scotia 
202-5525 Artillery Place 
Halifax, Nova Scotia NS B3J 1J2 
Canada 


Major Publications 


Canadian Geoscience Council, annual report. 

Canadian Institute of Mining and Metallurgy, monthly. 

Canadian Mineral Analysts, monthly. 

Canadian Mining Journal, Canada's Top Mining 
Companies, monthly. 

Natural Resources, Canada: 
Canadian Minerals Yearbook, annual. 
Canadian Mineral Industry Reports, monthly. 
Canadian Mines: Perspective for 1990, Production, 

Reserves, Development, and Exploration, annual. 

Mineral Policy Sector, Canadian Minerals, annual. 

Mining and Mineral Processing Operations in Canada, 
Annual Mineral Bulletin. 

Production of Canada's Leading Minerals, monthly. 

Geological Association of Canada, Geoscience Canada, 
quarterly. 

Indian and Northern Affairs Canada, Mines and Mineral 
Activities, annual. 

Industrial Minerals of London, World of Minerals, 
monthly. 

International Mining of London, Canadian Mining, 
monthly. 

The Journal of Commerce (U.S.) newspaper, weekdays. 

Maclean Hunter Publication, Rock Products Register, 


annual. 

Metal Industry, Trends and Outlook, monthly. 
Mining Journal Ltd., London, Mineral Markets and 

Mining Finance, monthly. 

Mining Journal Ltd., London, Mining Journal, weekly. 
Northern Miner Press Inc.: 

Canadian Mines Handbook 1990-91, annual. 
Canadian Oil & Gas Handbook, 1990-91, annual. 

The Northern Miner, weekly. 

Penn Well Publishing Co.: 

Worldwide Natural Gas Industry Directory, annual. 

ОП and Gas Journal, Worldwide Report, monthly. 

International Petroleum Encyclopedia, 1990. 
Prospectors and Developers Association of Canada, 

monthly. 

Québec Prospectors Association, monthly. 
Répertoire des Etablissements Menant des Opérations 

Minières Au Québec, annual. 

Statistics Canada: 

Coal and Coke Statistics, monthly. 

Crude Petroleum and Natural Gas Production, 

monthly. 

International Trade Division, Imports by Commodity, 
yearly; Exports: Trade Merchandise, yearly. 
U.S. Embassy, Ottawa: 

Periodic Economic and Industrial Outlook reporting. 
United Nations, Energy Statistics Yearbook, annual. 
The Wall Street Journal, newspaper, daily. 
Information Respecting Securities Laws 
Corporate Annual Reports of individual mining 

companies. 


TABLE 1 
CANADA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Aluminum: 


Alumina, gross weight thousand tons 
etal: 


ismut 
Cadmium: 


1,090 1,130 1,100 1,180 1,170 

1,570,000 1,820,000 1,970,000 2,310,000 2,250,000 
82,500 r/ 74,100 r/ 88,600 r/ 97,200 r/ 00,000 e/ 

658 469 948 673 r/ 750 

485 4/ 236 4/ 250 250 250 

87 65 224 144 r/ 131 


Mine output, Cd content 3/ 1,530 1,790 1,630 1,340 r/ 1,650 
Metal, refined 1,470 1,830 1,960 1,890 2,130 


See footnotes at end of table. 
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TABLE 1--Continued 
CANADA: PRODUCTION OF MINERAL COMMODITIES 1/2/ 


(Metric tons unless otherwise specified) 


ommodi e v4 ОС DC eve aT sy, 
Calcium kilograms W W W W W 
Cobalt: 
Mine output, Co content 3/ 5,470 5,270 5,100 5,110 r/ 4,330 
Metal: 
Shipments 5/ 2,180 2,170 2,220 2,150 r/ 1,920 
Refined. including oxide 2,060 2,250 2,210 2,700 2,950 
Columbium and tantalum: 
ore concentrate: 
ss weight 5,270 5,230 5,100 5,320 5,130 
Cb content 2,370 2,350 2,300 2,390 2,310 
Tantalite concentrate: е/ 
ss weight 350 380 200 100 r/ 120 
a content 86 93 48 25 r/ 28 
Cb content 14 15 8 5 6 
Со : 
Mine output, Cu content 3/ 794,000 811,000 769,000 734,000 626,000 
etal: 
Smelter: 
Primary, blister 476,000 505,000 515,000 518,000 r/ 515,000 
Seconda and scra 47,400 26,800 37,400 44,100 r/ 45,000 
Total 523,000 532,000 552,000 562,000 _r/ 560,000 
Refined: 
Prim 468,000 504,000 508,000 520,000 505,000 
есоп ry 47,400 34,500 31,100 41,600 45,000 
ota Ы Ы , , , 
mine ouput ograms 169,000 177,000 161,000 153,000 146,000 
Iron and steel: | 
Ore and concentrate: 
ss weight thousand tons 34,900 36,400 32,700 30,500 r/ 36,600 
Fe content do. 22,000 22,900 21,500 20,000 e/ 23,000 e/ 
Metal: 
Pig iron do. 7,350 8,270 8,620 8,630 8,150 
Direct reduced iron do. 730 $53 639 758 710 
Ferroalloys, electric arc furnace: e/ 
Ferromanganese and silicomanganes do. 18S 4/ 45 == == - 
Ferrosilicon do. 95 75 55 55 55 
Silicon metal do. 20 20 20 20 20 
Ferrovanadium do. 2 2 2 2 2 
Total do. 
Crude steel do. 12,300 13,000 13,900 14,400 1/ 13,900 
Lead: 
Mine output, Pb content | 241,000 276,000 r/ 344,000 183,000 г/ 172,000 
Metal, refined: 
Prima 87,200 106,000 151,000 151,000 145,000 
Secondary 96,500 106,000 102,000 69,100 97,800 
О , , э , э 
ithium: umene 12,000 12,000 18,500 18,900 r/ 20,000 
esium me rima 25,300 r/4/ 35,500 4/ 25,800 r/ 23,000 r/ 28,900 
О у enum, mine output, Mo content 12,000 11,300 9.410 9,700 r/ 9,540 
. Nickel: 
Mine output, Ni content 3/ 196,000 192,000 186,000 188,000 150,000 
Refined d 135,000 132,000 135,000 123,000 105,000 
Platinum-group metals, mine output kilograms 11,700 11,700 11,900 12,400 r/ 15,000 
Selenium, fied 7] do. 342,000 207,000 294,000 500,000 r/e/ 600,000 
Silver: 
ine output, Ag content ograms 1,500,000 1,340,000 1,220,000 896,000 r/ 758,000 
etin О. 941,000 1,000,000 1,030,000 1,010,000 1,000,000 
Tellurium, refined 7/ do. 9.860 12,400 21,800 24,000 r/ 30,000 
Tin: 
Mine output, Sn content 2,830 4,460 -- - == 
Metal, smelter, secondary e/ 200 200 200 200 200 
Titanium: Sorel slag 8/ 1,050,000 701,000 753,000 653,000 r/ 764,000 
Uranium oxide (ОзОв) 10,300 9,620 11,000 10,800 r/ 11,500 
inc: 
Mine output, Zn content 1,200,000 1,160,000 1,320,000 1,000,000 r/ 984,000 
Metal, refined, primary 592,000 661,000 672,000 660,000 r/ 689,000 
Asbestos 725,000 639,000 591,000 517,000 r/ 518,000 
Barite 41,000 : 37,000 $9,000 55,000 
Cement, hydraulic 9/ thousand tons 11,700 9,370 ғ 8,590 r/ 9,390 r/ 10,500 
Clay and ds roducts 10/ value, thousands $136,000 r/ $120,000 $117,000 $120,000 e/ . $120,000 
iatomite 4,100 8,000 10,000 10,000 10,000 
Fluors 21,400 — == = - 
Gemstones, amethyst and jade 455 542 1,340 3,680 r/ 467 
ae phite (exports) 10,200 6,200 17,400 18,800 r/ 15,800 
sum and anhydrite thousand tons 


yp y 8,790 6,830 7,570 7.880 r/ 8,500 
ee footnotes at end of table. 


TABLE 1--Continued 
CANADA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi ОГ OO DC ОС DO 
NDUS I RIAL MINERALS ontinuec 

Lime 9/ do. 2,340 2,380 2,380 r/ 2,380 r/ 2,390 

Magnesite, dolomite, brucite e/ 150,000 4/ 180,000 180,000 180,000 180,000 

M d flake е/ 16,000 17,000 17,500 17,500 17,500 


ica, scrap an 

Nepheline syenite 535,000 484,000 554,000 550,000 r/ 544,000 
Nitrogen: N content of ammonia 3,050,000 3,020,000 3,100,000 3,410,000 r/ 3,470,000 
Potash, K20 ee thousand tons 6,990 7,410 7,2770 6,840 8,040 


te an otite, gross weight $,000 5,000 5,000 5,000 5,000 
alt thousand tons 11,300 12,000 11,200 10,900 r/ 11,700 
: 243,000 214,000 238,000 237,000 r/ 237,000 
2,080 1,500 1,750 1,600 e/ 1,600 е/ 
315 310 305 305 300 
345 332 282 320 r/ 312 
128,000 103,000 105,000 106,000 r/ 105,000 
ulfur: Elementa uct: 
Metallur do. 899 872 931 897 r/ 990 
Natural gas | do. 5,180 5,490 5,770 6,500 e/ 7,000 e/ 
Petroleum e/ do. 207 4/ 230 235 350 r/ 400 
Tar sands do 503 540 552 700 r/ 750 e/ 
Total do. , , , , , 
l'alc, Soapstone, pyrophyllite do. 148 123 104 108 r/ 130 
Carbon black 178,000 157,000 161,000 161,000 е/ 160,000 е/ 
Coal: 
Bituminous and subbituminous thousand tons 58,900 62,100 $5,600 r/ $9,000 r/ 62,700 
Lignite do. 9,410 9,000 r/ 10,000 10,000 10,100 
Coke, high-temperature do. 3,710 3,620 r/ 3,710 3,660 r/ 3,680 
as, natural: 
Gross million cubic meters 138,000 145,000 158,000 171,000 r/ 183,000 
Marketed do. 98.800 105,000 117,000 r/ 129,000 r/ 139,000 
Natural gas liquids: 
thane thousan -gallon barrels 44,700 47,400 46,000 45,000 r/ e/ 45,000 e/ 
Propane do. 42,400 42,400 45,300 45,000 e/ 45,000 e/ 
Butane do. 21,600 23,600 24,900 25,000 е 25,000 е 
Pentanes plus do. 41,600 43,400 48,100 50,500 r/ $5,900 
Condensate do. 976 1,220 1,400 1,430 r/ 1,730 
Total do. А А А А Г А 
Peat 716,000 856,000 740,000 801,000 r 1,020,000 
rude thousan -galion barreis f. 
Refine roducts: 
L ked troleum gas, propane, butane, and naphtha do. 17,200 16,500 17,300 15,800 r/ 14,900 
asoline: 
Aviation do. 813 759 706 824 r/ 835 
Other do. 232,000 230,000 229,000 234,000 r/ 239,000 
Petrochemical feedstocks do. 31,300 31,900 30,700 29,400 r/ 28,200 
Jet fuel do. 33,300 28,600 24,700 26,600 r/ 26,800 
Kerosene | do. 2,790 3,490 2,020 3,670 r/ 2,690 
Distillate fuel oil, diesel and light do. 175,000 169,000 163,000 178,000 r/ 186,000 
Lubricants including grease do. 6,530 6,180 5,360 5,360 r/ 6,250 
Residual fuel oil, hea do. 56,700 54,100 50,100 48,500 r/ 44,200 
alt О. 16,900 15,900 15,200 17,800 r/ 20,400 
— Petroleum coke do. $,400 5,690 6,310 7,220 r/ 6,660 
Unspecified do. 33,700 30,800 30,300 28,900 r/ 28,100 
Refinery fuel and losses 15/ do. 26,500 24,700 29,100 24,800 r/ 25,100 
ota о. А ; А > f А 
stimated. r/ Revised. W Withheld to avoid disclosing company proprietary data. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through July 1995. 

3/ Metal content of concentrates produced. 

4/ Reported figure. 

5/ Cobalt content of all products derived from ores of Canadian origin, including cobalt oxide shipped to the United Kingdom for further processing and 
nickel-copper-cobalt matte shipped to Norway for refining. 

6/ Nickel contained in products of smelters and refineries in forms which are ready for use by consumers. Natural Resources Canada has revised all nickel 
refined figures to conform with International Nickel Study Group guidelines. 

7/ From all sources, including imports and secondary sources. Excludes intermediate products exported for refining. 

8/ Refined sorel slag contained 80% TiO2 in 1990. T1O2 content in 1991-94 is not reported. 

9/ Producers' shipments and quantities used by producers. 

10/ Includes bentonite products from common clay, fire, stoneware clay, and other clays. Values are in current Canadian dollars. 

11/ Producers' shipments of quartz. 

12/ Excludes byproduct production from chemical plants. 

13/ Crushed, building, ornamental, paving, and similar stone. 

14/ Including synthetic crude (from oil shale and/or tar sands). 

15/ Refinery fuel represents total reported production of still gas, including a small amount sold. 


ТАВГЕ 2 
CANADA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Aluminum Alcan Aluminum Ltd. Smelter, Laterriere, Quebec 204. 
А do. Smelter, Isle-Maligne, Quebec . 
do. Smelter, Beauharnoi ebec 
А do. Smelter, Shawinigan, Quebec 84. 
do. Smelter, Grande-Baie, Quebec 


5 


Do. do. Smelter, Arvida, Quebec 232. 

Do. do. Smelter, Kitimat, British Columbia 272. 

Do. Aluminiere de Becancour Inc. (Pechiney Smelter, Beacancour, Quebec 360. 
Corp., 25%, Quebec Government, 24.95%) 

Do. Canadian Reynolds Metals Co. Ltd. Smelter, Baie-Comeau, Quebec 400. 
(Reynolds Metals Co., 100%) 

Do. Aluminerie Alouette Inc. (Vereinigte Smelter, Sept-Iles, Quebec 215. 
Aluminium-Werke AG, Germany, 2095; 
Hoogovens Groep BP, Netherlands, 20%; 
Metall Aktiengesellshaft, Austria, 20%; 
SGF, Alunor, 20%; Marubeni, Italy, 
16.3% Kobe Steel, Japan, 3.7%) 

Do. Aluminerie Lauralco Inc. (Alumax Inc. of Deschambault, Quebec 215. 
the U. S. 

Asbestos Lac d'Amiante du Quebec, Ltee (LAQ) Black Lake, Quebec 160 (fiber). 

(Jean Dupere, President of LAB Chrysotile, 
Inc.’ Cornell Bros. Co. Ltd. of the U. S. 

Do. Asbestos Corp. Ltd. (Mazarin Mining British Canadian Mine, Black Lake, 70 (fiber) 
Exploration Inc. ebec 

Do. Bell Asbestos Mines, Ltd. (Mazarin Mining Thetford Mines, Quebec 70 (fiber) 
Exploration Inc.) 

Do. JM Asbestos Inc. Jeffrey Mines, Asbestos, Quebec 250 (fiber). 

Do. Teranov Mining Corp. (Black Hill Minerals Baie Verte, Newfoundland 20 (fiber). 
Ltd., 5096; Cliff Resources, 50%) 

Cement Lafarge Canada Inc. Bath, Ontario 1,045 (dry-process). 
Do. do. | Exshaw, Alberta 1,029 (dry-process). 
Do. do. Kamloops, British Columbia 194 (dry-process). 
Do. do. Richmond, British Columbia 474 (wet-process). 
Do. do. St. Constant, Quebec 99] (dry-process). 
Do. do. Brookfield, Nova Scotia 527 (dry-process). 
Do. St. Lawrence Cement Inc. (Independent Joliette, Quebec 99] (dry-process). 

Cement Inc.) 
Do. do. Mississauga, Ontario 1,876 (wet and dry). 
Do. do. Beauport, Quebec 611 (wet-process). 
Do. ESSROC Canada Inc. Picton, Ontario 1,124 (dry-process). 
Do. North Star cement Ltd. Corner Brook, Newfoundland 152 (dry-process). 
Do. Ciment Quebec Inc. St. Basile, Quebec 1,074 (wet and dry). 
Do. Federal White Cement Ltd. Woodstock, Ontario 170 (dry-process). 
Do. St. Marys Cement Co. Bowmanville, Ontario 1,550 (dry-process). 
Do. do. St. Marys, Ontario 645 (dry-process). 
Do. Inland Cement Ltd. (S.A. Cimenteries CBR) Edmonton, Alberta 726 (dry-process). 
Tilbury cement Ltd. (S.A. Cimenteries CBR) Delta, British Columbia 1,040 (dry-process). 
Coal Brinco Coal Corp. (Consolidated Brinco Quinsam Coal Mine, Campbell River, 14,400 (open pit and 
Ltd., 100%) British Columbia underground). 
Do. Cape Breton Development Corp. Sydney, Nova Scotia 22,000 (longwall). 
(Government of Canada, 10096) 
Do. Luscar, Ltd. Obed Mountain Mine, Hinton, Alberta 3,500. 
Do. Manalta Coal Ltd. Gregg River Mine, Hinton, Alberta 3,960 (open pit). 
Do. do. Higvale Mine, Seba Beach, Alberta 11,610 (open pit). 
Do. do. Utility Mine, Estevan, Saskatchewan 3,600 (open pit). 
Do. Smoky River Coal Ltd. (Smoky River Grande Cache, Alberta 3,600 (open pit and 
Holdings Ltd., 100%) underground). 
Copper Brenda Mines Ltd. (Noranda Inc., 6996) Peachland, British Columbia 10,800. 
Do. Broken Hill Proprietary Co. Ltd. (BHP Island Copper Mine, Port Hardy, British 16,200. 
Holdings Inc., 10096) Columbia 
Do. Cassiar Mining Corp. (Princeton Mining Similco Mine, Princeton, British Columbia 9,000. 
Corp., 10096 
Do. Falconbridge Ltd. (Noranda Inc., 50%; Subdury Operations, Sudbury, Ontario 4,250. 


Trell AB, 50% 
See footnotes at end of the table. 


TABLE 2--Continued 
CANADA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Copper—Continued Falconbridge Ltd. (Noranda Inc., 50%; Strathcona and Timmins operations, 4,860. 
Trell AB, 50% Timmins, Ontario 
Do. do. Smelter, Timmins, Ontario 440. 
Do. Gibraltar Mines Ltd. (placer Dome Inc., McLease Lake, British Columbia 13,070. 
68.14% 
Do. Highland Valley Copper (Cominco, 50%; Logan Lake, British Columbia 4,500. 
Rio Alom Ltd., 33.5%; Teck Corp., 
11.5%; and Highmont Mining Co., 5%) 
Do. Inco Ltd. Sudbury and Shebandowan, Ontario 20,250 (mine). 
Thompson District, Manitoba 
Do. do. Smelter, Sudbury, Ontario 500. 
Do. do. Refinery, Subdury, Ontario 170. 
Do. Noranda Inc. Bell Copper Mine, Babine Lake, British 5,550 (mine). 
Columbia 
Do. do. Smelter Home, Noranda, Quebec 770. 
Gold Agnico-Eagle Mines Ltd. Joute ebec 590 (ore). 
Do. American Barrick Resources Corp. (The Camflo Div., Val d'Or, Quebec 436 (ore). 
Horsham Group, 21.196 
Do. Cassiar Mining Corp. (Acquired by Similco Mine, Princeton, British Columbia 450 (kg metal). 
Princeton) 
Do. Eastmaque Gold Mines Ltd. Kirkland Lake, Ontario 949 (ore). 
Do. Echo Bay Mines Ltd. Lupin Mine, Contwoyo Lake; Northwest 612. 
Territories 
Do. Royal Oak Mines Inc. Giant Mine, Yellowknife, Northwest 407 (ore). 
Territories 
Do. do. Gaint Mill-tailings, Yellowknife, 3,265 (ore). 
Northwest Territories 
Do. do. Pamour, Ontario 945 (ore). 
Do. do. | Schumacher, Ontario 931 (ore). 
Do. Hemlo Gold Mines Inc. (Noranda, Inc., Golden Giant Mine, Marathon, Ontario 1,080 (ore). 
50.896 
Do. Hope Brook Gold Inc. (BP Canadian Hope Brook Mine, Conteau Bay, 1,090 (ore). 
Holdings Ltd., 75.796) Newfoundland 
Do. LAC Minerals Ltd. Page Williams Mie, Hemio, Ontario 2,100 (ore). 
Do. Hudson Bay Mining and Smelting Co. Flin Flon and Snow Lake, Manitoba 2,600 (kg metal). 
(Inspiration Resources Corp., 100%) 
Do. do. Rutan Mine, Leaf Rapids, Manitoba 2,412 (ore) 
Do. Placer Dome Inc. Campbell Mine, Red Lake, Ontario 400 (ore). 
Do. do. Detour Lake Mine, Northeast Ontario 900 (ore). 
Do. do. Dome Mine, South Porcupine, Ontario 1,300 (ore). 
Do. do. Sigma Mine, Val d'Or, Quebec 500 (ore). 
Do. do. Kiena Mine, Val d'Or, Quebec 500 (ore). | 
Do. do. Equity Silver Mine, Houston, British 3,500 (ore). 
———————————— VÓN S (——X— RHENUM: ©- ERE 
Do. Teck-Corona Corp. (Teck Corp., 10096) David Bell Mine, Hemlo, Ontario 456 (ore). 
sum Domtar Inc. Flat Bay, Newfoundland 1,300. 
Do. Georgia-Pacific Corp. River Denys, Sugar Camp, Nova Scotia 1,460. 
Do. Little Narrows Gypsum Co. Ltd. (USG Little Narrows, Nova Scotia 1,640. 
Corp., 100% 
Do. National Gypsum (Canada) Ltd. (Aancor Milford, Nova Scotia 3,300. 
Holdings Corp., 100%) 
Do. Westroc Industries Ltd. Windermere, British Columbia 1,170. 
Iron and Steel Iron Ore Co. of Canada Carol Lake, Labrador 8,800 (concentrate), 
10,300 (pellets). 
Do. Quebec Cartier Mining Co. (Dofasco Inc., Mount Wright, Quebec 16,950 (concentrate), 
50%) 7,500 (acid pellets). 
Do. The Algoma Steel Corp. Ltd. (Dofasco Inc., Sault Ste. Marie, Ontario 2,478 (pig iron), 
100%) 3,135 (crude steel), 
657 (sinter). 
Do. Dofasco Inc. Hamilton, Ontario 3,642 (pig iron), 
4,500 (crude steel). 
Do. Stelco, Inc. do. 2,733 (pig iron), 7,990 


7,990 (crude steel), 


560 (sinter). 
See footnotes at end of the table. 


TABLE 2--Continued 
CANADA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Iron and Steel—Continued Wabush Mines Ltd. (Inland Steel Industries, Wabush, Labrador, and Pointe Noire, 6,200 (concentrate). 
18%; LTV Corp., 26.9%; IRI Italy, 11.4%) Quebec 
Lead Brunswick Mining and Smelting Corp. Ltd. No. 12 Mine, Bathurst and smelter in 72 (Pb contained). 
(Noranda Inc., 64.8%) Belledune, New Brunswick 
Do. Falconbridge Ltd. (Noranda Inc., 50%; Strathcona, Timmins, Ontario 212 (Pb-Zn 
Trell AB, 50% contained). 
Do. Hudson Bay Mining and Smelting Co., Ltd. Flin Flon and Snow Lake, Manitoba 60 (Pb-Zn 
(Inspiration Resources Corp., 100%) contained). 
Do. Cominco Ltd. Trail, British Columbia 135 (refined lead). 
Do. Curragh Resources Inc. (Banco Espanol de Faro Mine, Yukon Territory 184 (Pb-Zn 
Credito, S.A., 10096) contained). 
Limestone Lafarge Canada Inc. Steep Rock, Manitoba 906 (quarry 
limestone). 
Do. Scotia Limestone Ltd. Iris Cove, Sydney, Nova Scotia 720 (limestone). 
Do. Inland Cement Ltd. (CBR Materials Corp. Mafeking, Manitoba 720 (limestone). 
of 10096 
Do. do. Cadomin, Alberta 2,160 (quarry 
limestone 
Do. Havelock Ltd. (Kickenson Mines, Ltd. Havelock, New Brunswick 864 (limestone). 
10096 
Do. Continental Lime Ltd. Faulkner, Manitoba 1,440 (320/R-1 
crushed 'stone . 
Nickel Falconbridge Ltd. (Noranda Inc., 5096; East, Fraser, Lockerby, Onaping, 30 (metal contained). 
Trelle AB, 50% Strathcona, and Craig in Sudbu 
Do. do. Smelter, Falconbridge 45 (rated capacity). 
Do. Inco Ltd. Sudbury district mines: Frood, Stobie, 106 (metal contained). 
Little Stobie, Creighton, Copper Cliff 
North and South, Garson-Offsets, Levack, 
McCreedy East and West, Shebandowan, 
Clarabell, Coleman, Crean Hill, Murray, 
and Totten in Sudbury area, Ontario 
Do. do. Smelter, Sudbury, Ontario 110 (metal contained). 
Do. do. Refinery, Sudbury, Ontario 57 (metal contained). 
Do. | do. Refinery, Port Colborne, Ontario 30 (metal contained). 
Do. . . do. Thompson, Pipe, Birchtree mines in 62 (metal contained). 
Manitoba 
Do. do. Smelter, Thompson, Manitoba 82 (metal contained). 
Do. Sherritt Gordon Ltd. Refinery, Fort Saskachewan, Alberta 24 (metal contained). 
Petroleum 1/ 
Gas billion cuabic meters Bow Valley Industries Ltd. Edgerton, etc. 1.8. 
(British Gas Canada Ltd., 100%) 
Crude million 42-gallon barrels do. do. 12.4. 
Gas million cuabic meters BP Canada Inc. (The British Petroleum Co. Noel Area, North Alberta; Chauvin, 47. 
PLC London, 100%) Sibbald, North Pembina, Alberta 
Crude million 43-gallon barrels do. do. 12. 
Do. do. Gulf Canada Corp. (Olympia & York Fenn-Big Valley, Swan Hills, Goose River, 18. 
Developments, 80%; Gulf, 20%) Peerless, and Sene, Alberta 
Do. do. Home Oil Co. Ltd. (Interhome Energy Inc. Red Earth, Garrington, Cherhill, Medicine 11.5. 
100%) River, and Swan Hills, Alberta 
Gas billion cubic meters do. do. 1.8. 
Crude thousand 42-gallon barrels Imperial Oil Ltd. (Exxon Corp., USA, 70%; Judy Creek, Cold Lake, Alberta, 670. 
others, 30%) Mackenzie Delta, Beaufort Sea, Yukon 
and Northwest Territories 
Gas million cubic meters do. do. 36.4. 
Crude million 42-gallon barrels Mobil Oil Canada Ltd. (Mobil Corp., Hibernia, Grand Banks, Southeast of 26.1. 
United States, 100%) Newfoundland and Sable Island, Nova 
Scotia, and others in Alberta 
Gas billion cubic meters do. do. 3.0. 
Crude million 42-gallon barrels Norcen Energy Resources Ltd. (Hollinger Pembina, Bodo, Majorville, Alberta 12.1. 
Inc., 59%; Hees International, 41%) 
Do. do. Oakwood Petrooleums Ltd. (Sceptre Grantham, Hays Ronalane, Peace River, 24.6. ' 
Resources Ltd., 100%) Normandville, Randell, Alberta, and 


Grizzly Valley, British Columbia 
See footnotes at end of the table. 


TABLE 2--Continued 
CANADA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Crude million 42-gallon barrels PanCanadian Petroleum Ltd. (Canadian Rycroft, Wembley, Elk Point, Rio Bravo, 19.7. 
Pacific Enterprises, 8796; Others, 1396) Alberta 
Gas billion cubic meters do. do. 3.53. 
Crude million 42-gallon barrels Shell Canada Ltd. (Shell Investments, 79%; Dimsdale, Little Smoky Lake, Sousa, 22.2. 
Others, 21% Alberta, Midale, Benson, Saskatchewan 
Gas billion cubic meters do. do. 6.53. 
Crude million 42-gallon barrels Suncor Inc. (Sun Co. Inc., United States, Kidney, Zama Lake, Cosway, Albersun 4.1. 
75%; Ontario Energy Resources, 25%) Prevo, and Medicine River, Alberta, and 


Leitchville, Unwin, Saskatchewan 
Crude thousand 42-gallon barrels Texaco Canada Petroleum Inc. (Texaco Inc., | Eaglesham, Virgo, Alberta, and Desan, 158. 


United States, 78%; Others, 22%) British Columbia 
Gas million cubic meters do. do. 67.3. 
Crude million 42-gallon barrels UNOCAL Canada Ltd. (UNOCAL Corp., Calgary, Alberta 14.7. 
United States, 100% 
Potash (K20 equivalent): Potash Corp. of Saskatchewan Inc. (Private, Lanigan, near Lanigan Saskatchewan 3,400 (KCl). 
37%, Provincial government, 63%) | 
Do. do. Rocanville, southeast Saskatchewan 1,750 (KCl). 
Do. International Minerals & Chemical Corp. Esterhazy, southeast Saskatchewan 1,814 (KCl). 
| (Canada) Ltd. (IMC Fertilizer Corp., 100%) 
Do. Kalium Chemicals (Kalium Canada Ltd., Potash Mine, 40 km west of Regina, 2,040 (KCI). 
100%) Moose Jaw, Saskatchewan 
Salt and brine operations The Canadian Salt Co. Pugwash, Nova Scotia 1,400 (rock salt and 
brine salt). 
Do. do. Iles-de-la-Madeleine, Quebec 1,625 (rock salt). 
Do. do. Ojibway, Ontario 2,600 (rock salt). 
Silver Cambior, Inc. ebec 396 (mill feed). 
Do. International Corona Corp. (Dundee Nickel Plate Mine, Hedley, British 1,320 (mill feed). 
Bancorp, 30%) Columbia 
Do. Equity Silver Mines Ltd. (Placer Dome Inc., Houston, British Columbia 2,970 (Ag-Au-Cu 
58.8%) concentrate). 
Do. LAC Minerals Ltd. Macassa Mine, Ontario 165 (mill feed). 
Do. do. Bousquet Mine, Quebec 580 (mill feed). 
Do. Similco Mines Ltd. Princeton, British Columbia 8,250 (Ag-Au-Cu 
concentrate). 
Do. United Keno Hill Mines Ltd. Elsa, Yukon Territory 132 (mill feed). 
Sodium chlorate production using salt — Dow Chemical Canada Inc. (The Dow Fort Saskatchewan, Alberta 524 (caustic soda). 


Chemical Co. Michigan, United States, 
10096) 


Do. do. do. 476 (chlorine). 
Do. do. Sarnia, Ontario 350 (caustic soda). 
Do. General Chemical Canada Ltd. Amherstburg, Ontario 363 (sodium carbonate). 
Sulfur: 
Petroleum refinery capacities Consumer's Cooperative Refineries Ltd. Regina, Saskatchewan 54. 
(Federated Cooperatives Ltd., 10096) 
Do. Esso Petroleum Canada Sarnia, Ontario 50. 
Do. Sulconam Inc. (Petro Canada, 7.696) Montreal, Quebec 108. 
Main sulfur extraction plants Amoco Canada Petroleum Co., Ltd. (Amoco East Crossfield-Elkton, Alberta 650. 
(sour gas and oil sands) Corp. USA, 10096) 
Do. Canadian Occidental Petroleum, Ltd. East Calgany-Crossfield, Alberta 610. 
Do. Chevron Canada Resources Ltd. (Chevron Kaybob South III, Alberta 1,281. 
Corp. USA, 10094 
Do. Husky Oil Ltd. Ram River, Ricinus, Alberta ^ 1,646. 
Do. Shell Canada Ltd. Waterton, Alberta 1,120. 
Principal SO2 and H2SO2 Canadian Electro Zinc Ltd. (CEZ) (Noranda Valleyfield, Quebec 430 (H2SO4). 
production capacities Inc., 90.1796) 
Do. INCO Ltd. Copper Cliff, Ontario 950 (H2SO4). 
Do. Falconbridge Ltd. (Noranda Inc., 50%; Kidd Creek, Ontario 690 (H2SO4). 
Trelleborg AB, 5096) 
Do. ESSO Chemical Canada (Imperial Oil, Ltd., Redwater, Alberta 910 (H2SO4). 
10096) 
Uranium Denison Mines Ltd. Elliot Lake, Ontario 1,319 (metal). ` 
Do. Cameo Corp. (Province of Saskatchewan, Key Lake, Saskatchewan 4,976 (metal). 


61.5%; Government of Canada, 38.5) 
See footnotes at end of the table. 


TABLE 2-—Continued 
CANADA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Zinc Brunswick Mining and Smelting Corp. Ltd. Bathurst, New Brunswick 232 (Znin 
(Noranda Inc., 64.396) | concentrate). | 
Do. Falconbridge Ltd. (Noranda Inc., 5096; Timmins Operations, Ontario 212 (Pb-Zn contained). 
Trelleborg AB, 50%) 


do. Smelter 133 (slab zinc). 
Hudson Bay Mining and Smelting Co., Ltd. Snow Lake concentrator, Manitoba 1,125 (Pb-Zn ore). 


(Inspiration Resources Corp., 10096) 
do. Flin Flon mine and smelter 85 (slab zinc). | 

| Cominco Ltd. (Cominco, 55%, Pine Point Sullivan Mine, Kimbreley, British 70 (Pb-Zn contained). 
Mines Ltd., 45%) Columbia = 
do. Smelter, Trail, British Columbia 300 (siab zinc). 

| Curragh Resources Inc. (Banco Espanol de Faro Mine, Yukon Territory 184 (Pb-Zn contained). 
Credito, S.A., 10096) 


1/ Projections of annual capacity involve matching decline curves against new discoveries and are extrapolations only, based on data in Canadian Oil & Gas 
Handbook 1991, Northern Miner Press, Inc. 
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TABLE 3 
CANADA: RESERVES OF MAJOR MINERALS FOR 1994 


(Thousand metric tons unless otherwise specified) 1/ 2/ 
eee 


Commodi Reserves 
Abestos, fiber 39,000 e/ 
i IO RE^ NN 


Coal, all types 6,370,000 e/ 
Copper, metal content 9,780 


Gold, metal metric tons 1,340 3/ 
Gypsum 500,000 e/ 4/ 
Iron ore, iron content 1,310,000 e/ 
Lead, metal content 4,150 
Molybdenum, metal content 161 
Natural gas billion cubic meters 2,060 5/ 
Nickel, metal content 5,410 
Petroleum crude million barrels 6,770 5/ 
Potash, К2О equivalent million tons 14,000 e/ 
Salt 314,000 4/ 
Silver, metal metric tons 15,700 
Sodium sulfate 92,000 4/ 
Sulfur 140,000 e/ 
Uranium 275 6/ 
Zinc, metal content 14,200 

e/ Estimated. 


1/ Data are rounded by the U.S. Bureau of Mines to three significant di gits. 

2/ 1994 and 1993 Canadian Minerals Yearbook, Natural Resources Canada, unless noted. 
3/ Excludes metal in placer deposits. 

4/ Data in thousand short tons. 

5/ Extrapolated from 1991 Canadian Oil and Gas Handbook, The Northern Mines Press Ltd. 
6/ Recoverable at prices of $100 per kilogram of U, or less. 
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THE MINERAL INDUSTRY OF 


CENTRAL AFRICAN REPUBLIC 


By Thomas P. Dolley! 


In 1994, the Central African Republic's mining 
industry remained dominated by the production and 
export of alluvial diamonds of gem quality and the 
production and export of gold. Indeed, diamonds were 
the most important commodity produced in the 
landlocked country, which remained 1 of the top 10 
diamond-producing countries of the world. The mining 
sector of the Central African Republic has historically 
contributed about 4% of the Nation's gross domestic 
product (GDP), which was $2.5 billion in 1993 
Increased production and export of diamonds were due 
partly to the Government's recent administrative and 
regulatory reforms with regard to the diamond sector. 

Diamond production supported an artisanal labor force 
of about 40,000, primarily in the riverbeds surrounding 
Carnot and Berberati, where the stones are more 
abundant, but of lower quality. Additionally, diamonds 
were mined at Bria. Diamond mining cooperatives also 
were present in the country. Officially, 9,052 miners 
were registered in 1992. The balance of the artisanal 
miners are subject to paying a license fee to the 
Government. 

The highest recorded diamond production, which 
started in 1925, was in 1968 at 636,000 carats. In 1994, 
Canada's United Reef Ltd., through their local 
subsidiary, Howe Centrafrique Ltd., was the sole foreign 
company actively mining diamonds. 

In general, accurate production and export figures for 
both diamonds and gold were unavailable due to 
widespread smuggling. Additionally, Government 
statistics were underreported, reflecting perhaps only 
50% of the total diamond exports and the avoidance of 
the 12% export tax that took effect in 1992. In 1993, the 
Government reduced the export tax to 10% with the 
resultant higher legal exports of diamonds. 

Mining legislation in the country was based on the 
Mining Code, Law No. 61/208, of April 11, 1961. The 
law was subsequently modified, beginning in 1979. 
Additional amendments have been made to the law to 
provide guidelines for the ownership, exploitation, 
possession, and marketing of gold and raw diamonds. 
Permission of the Ministry of Mines was required for 
mining and purchasing of precious stones and minerals. 
In 1994, three types of mining permits existed, the first 
being a prospecting and reconnaissance license, and the 


second, an exploration license. Two Canadian, one 
French, and a South African company hold some of the 
latter permits. Only one company, United Reef Ltd., had 
the third type of permit in 1994, a mining license. 
According to the Mining Journal (London) of December 
16, 1994, United Reef completed its first sale of 
diamonds from its concession totaling 416.76 carats 
valued at $75,000. 

Hydrocarbon legislation was based on the Petroleum 
Code, Ordinance No. 73/016, of February 10, 1973. 
Rewritten in 1990, the Central African Republic’s 
Investment Code encouraged foreign investment through 
guarantees against nationalization, expropriation, and 
freedom from political or economic interference under 
certain circumstances. 

The export market of the country was dominated by 
diamonds, followed by cotton, coffee, tobacco, and 
livestock. In any given year, diamonds account for 40% 
to 50% of export earnings. The Government reported 
that total sales of diamonds were valued at about $76 
million in 1994. France remained the major trading 
partner of the Central African Republic and supplied 
50% of total imports. Other European Union countries 
were the source of another 14% of imports. 

The Central African Republic had no crude petroleum 
or natural gas production and no hydrocarbon refining 
capacity. All petroleum needs were imported by the 
parastatal (State-owned or controlled) Petroca. However, 
a large percentage of petroleum products were smuggled 
and sold illegally. Crude oil reserves were indicated in - 
the northern regions of the country. Prior seismic 
exploration activities, conducted between 1975 and 1985 
by Petty Ray, Rogers, and Geosource of the United 
States, were financed by a consortium of oil companies 
comprised of the Netherlands’ Royal Dutch/Shell and 
Chevron, Conoco, and Exxon of the United States. A 
wildcat well, drilled at Aoukale between 1985 and 1986 
near the Chadian border, revealed no significant 
hydrocarbon deposit. In mid-1993, Western Atlas 
International Inc. of the United States was contracted by 
the Government to supply seismic data to interested 
foreign investors. 

Other minerals found in the Central African Republic 
include copper, iron ore, limestone, manganese, and 
uranium. А lack of adequate transportation and 
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industrialin frastructure, including the absence of a 


: ‘ . e 'Text prepared June 1995. 
railway system, connues to А hinder the Nation's ?Where necessary, values have been converted from Communauté 
development of a viable mineral industry. However, the 


. А Financiére Africaine francs (CFAF) to U.S. dollars at the rate of 
diamond and gold sectors were expected to continue to CFAF555.20=US$1.00. 


benefit from further Government administrative and 
regulatory reforms. (See table 1.) 


TABLE 1 
CENTRAL AFRICAN REPUBLIC: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Gem _ carats 303,000 296,000 307,000 370,000 400,000 

Industrial do 78,000 82,000 107,000 125,000 131,000 

Gold kilograms 241 176 155 180 87 
imat 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 
2/ Includes data available through June 1995. 


3/ In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, gravel, sand, and 


Stone) presumably are produced, but output is not reported quantitatively, and available information is inadequate to make reliable 
estimates of output levels. 
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THE MINERAL INDUSTRY OF 


CHAD 


By Thomas P. Dolley! 


The mineral industry did not play a significant role in 
the Republic of Chad's economy in 1994. Natron and 
salt were the only mineral commodities produced, 
primarily for domestic consumption, and only on a small 
scale. The gross domestic product was $2.7 billion in 
1993, the last year for which data were available.? In 
early 1994, the International Court of Justice at The 
Hague rejected Libya's longstanding claim to the 
supposedly mineral-rich, 45,000-square-kilometer (km?) 
Aozou Strip in northern Chad. 

The Government actively encouraged foreign 
investment, but a lack of suitable infrastructure and 
landlocked geography remained impediments to foreign 
companies’ participation. Chad’s investment code 
allowed for 100% foreign ownership of companies, with 
the exception of those involved in national security and 
strategic industries. Mining legislation in Chad was 
based on Mining Code No. 7/PC/TP/MH of January 18, 
1962, and Petroleum Code No. 7/PC/TP/MH of 
February 3, 1962. The Government continued to support 
a mineral policy centered on the exploration and 
development of domestic hydrocarbons. 

Chad has no significant hydrocarbon production. 
Crude oil was discovered in Chad in 1974 at Sedigi, 
north of Lake Chad, about 300 kilometers (km) from 
N'Djamena. In 1989, Esso Chad, a consortium of Royal 
Dutch/Shell, and Chevron and Exxon of the United 
States, confirmed the presence of crude oil with reserve 
estimates of 10.5 million barrels. In early 1993, France’s 
Société Nationale Elf Aquitaine purchased the 20% 
interest held by Chevron in the consortium. By yearend 
1994, Esso Chad had drilled four wildcat wells in 
oilfields in the southwestern part of the country. The 
proposed construction of an oil pipeline from Sedigi to 
a microrefinery in N’Djamena, to include oilfield 
development and a pipeline extension to an export 
terminal in Cameroon, could make Chad a petroleum 
producer and exporter in the future. 

Petroleum products consumed in Chad were exclusively 


imported from Nigeria and Cameroon. Lacking railway 
or pipeline facilities, importation of petroleum in Chad 
was by trucks, which were privately owned and 
operated. Distribution of the majority of petroleum 
products was through Shell Oil Corp. and Mobil Ой 
Corp. of the United States and Total of France. 

Traditional fuels such as wood were still heavily 
utilized in Chad. All electrical power was produced by 
diesel generators utilizing imported fuel. Total installed 
electric generating capacity, managed by Société 
Tchadienne d’Energie Electrique, amounted to 38 
megawatts. Only the major cities of N’Djamena, 
Moundou, and Abéché possessed electric power and 
were not interconnected. The communications network 
infrastructure was embryonic. Chad had no railroad or 
river port facilities. The country’s predominantly 
landlocked commerce relied heavily on roadways, of 
which only about 300 km was paved for intracountry and 
intercountry trade. According to the United Nations, the 
geology of Chad has been incompletely examined and 
some gold, diatomite, and natron deposits exist. 

The continued depletion of water in Lake Chad 
worsened environmental problems in the country. 
Representing an important resource for people in the 
area, Lake Chad provided fish and natron. During the 
past several years, Lake Chad has shrunk from its earlier 
extent of 25,000 km? to 500 km?. 

Civil War, drought, famine, lack of infrastructure, and 
recurrent political instability remained detrimental to 
foreign investment in Chad. A short-term strategy for 
mineral development in Chad should emphasize 
development of industrial minerals and hydrocarbons to 
satisfy domestic requirements. 


"Text prepared Aug. 1995. 

^Where necessary, values have been converted from Communauté 
Financiére Africaine francs (CFAF) to U.S. dollars at the rate of 
CFAF555.20=US$1.00. 
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THE MINERAL INDUSTRY OF 


CHILE 


By Pablo Velasco! 


Radical political and economic reforms carried out in 
Chile during the 1970's and 1980's consolidated the 
country as a market economy, which became a model 
for policy makers of other Latin American nations. In 
1994, Chile continued to be the top producer and 
exporter of copper (in terms of volume and value) and 
was probably the single most active mining country in 
the world. _ 

The good performance of the copper subsector affected 
production in the molybdenum, gold, and iron 
subsectors, which also increased at the rates 7.6%, 
14.8%, and 13%, respectively. However, the mining 
sector’s 2.7% rate of increase in terms of gross domestic 
product (GDP) continued as the lowest in the country in 
1994 due to the negative performance of the coal and 
petroleum subsectors. Chile was also one of the world’s 
significant producers and exporters of potassium nitrate 
and sodium nitrate, and ranked second after the United 
States in world production of iodine, lithium, 
molybdenum, and rhenium. 

Preliminary data indicated that the Chilean economy 
registered a real GDP growth of 4.4% to $47 billion? in 
1994, the seventh highest annual rate in the past 35 
years, while per capita income increased to about 
$3,500. 


Government Policies and Programs 


Two laws regulated foreign investment in Chile: One 
was Decree Law No. 600 of 1974, which was amended 
in 1977 and reformed in 1993. This law, also referred 
to as the "Foreign Investment Statute," established a 
standard that became the model for many countries in 
the Latin American area and was the benchmark for 
foreign investment legislation in Chile. The other was 
Title I, Chapter XIX (Compendium of Foreign Exchange 
Rules issued by the Central Bank of Chile). As 
stipulated by this law, foreign investors, either as 
individuals or corporations, may use Chilean foreign- 
debt titles payable abroad, maturing within 365 days, to 
invest in the country. This law provided the legal 
framework guaranteeing the rights of foreign investors 
and established maximum tax rates, offshore accounts, 
and a minimum period after which profits and capital 
could be repatriated. 


The Government of Chile made the environment a 
priority. A new Environmental Framework Law (EFL), 
known as the Basic Law on the environment, was signed 
by the President of Chile on March 1, 1994, 
establishing legally the National Commission on the 
Environment (CONAMA) and 12 Regional 
Environmental Commissions (COREMA) as coordinating 
governmental agencies for environmental protection. 
The commissions would be in charge of developing and 
coordinating environmental policies and setting up 
modern tools for the implementation and enforcement of 
that policy. The most important of these policies were 
passed in mid-1994. Regulations implementing the Law 
have been signed by the President and were expected to 
be published soon. 

The Chilean mining industry experienced another year 
of continued growth in 1994 as a result of new foreign 
investment, the increase in output from the private 
sector's La Candelaria and Quebrada Blanca Mines and 
the new expansion of the giant Escondida Mine, with its 
new copper cathode plant capable of producing 80,000 
metric tons per year (mt/a) of high-grade copper. 
Escondida production reached 480,000 mt/a in 1994 and, 
after an additional $520 million investment, was 
expected to increase production to 800,000 mt/a by 
1996. That would make Escondida, in terms of 
production, the largest copper mine in the world. 

According to the Chilean Copper Commission 
(COCHILCO), most of the foreign investment in the 
mining sector was concentrated during the last 6 years in 
the following 20 projects: Cerro Colorado, $286 
million; Rio Algom of Canada (copper); Quebrada 
Blanca, $373 million, Cominco and the Teck Corp. of 
Canada and Pudahuel and Enami of Chile (copper); 
Collahuasi, $1 billion, Minorco and Falconbridge of 
Canada, and Shell of the United Kingdom; Minorco, 
Luxembourg (copper); El Abra, $1 billion, Cyprus 
AMAX of the United States and Corporacion Nacional 
del Cobre de Chile (CODELCO-Chile), (copper); Ivan- 
Zar, $36 million, RayRock of Canada, (copper); 
Escondida, $1.6 billion, Broken Hill Proprietary Co. 
Ltd. of Australia, Rio Tinto Zinc of United Kingdom, 
Japan Escondida Corporation of Japan, and International 
Finance Corporation of the United States; Manto Verde, 
$150 million, Marvis and Anglo American of South 
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Africa, (copper); La Candelaria, $538 million, Phelps 
Dodge of the United States and Sumitomo of Japan, 
(copper); Guanaco, $70 million, AMAX Gold Inc. of the 
United States, (gold); Refugio, $130 million, Bema Gold 
of Canada and AMAX Gold Inc. of the United States, 
(gold); Andacollo, $50 million, Dayton Development 
Corp. of Canada, (gold); Fachinal, $52 million, Coeur 
d' Alene Mines Corp. of the United States (gold, silver, 
lead and zinc); Yolanda, $45 million, Kap Resources 
Ltd. of Canada and British Columbia Ltd. of Canada, 
(nitrates and iodine); La Coipa, $400 million, Placer 
Dome and TVX mining of Canada (gold); Marte, $47 
million, Cominco of Canada; Anglo American Chile 
Ltd.; Mantos Blancos and Chemical Bank N.Y. of the 
United States (gold); La Pepa, $24 million, Bridger 
Resources Inc. of Canada, and Cluff Mineral 
Exploration of United Kingdom (gold); Los Pelambres, 
$53 million, Minera Anaconda of the United States and 
Lucky Goldstar of Canada (copper/molybdenum); Los 
Bronces, $400 million, Exxon Minerals International 
Inc. of the United States (copper); Lince, $60 million, 
Carolina de Michilla of Chile, Outokumpu Oy of 
Finland, and Chemical Bank of the United States 
(copper); and Zaldivar, $600 million, Placer Dome Inc. 
of Canada, Outokumpu, and Copper Resources Chile 
B.V. of Chile (copper). Some of these projects were 
recently initiated and others were in advanced stages of 
construction. 


Environmental Issues 


Chile experienced a host of environmental problems 
resulting from years of rapid development of its natural 
resources. In recent years, the severe environmental 
problems the country faced have brought the need for 
environmental protection into the spotlight. Chilean 
environmental protection regulations were fragmentary 
and  uncoordinated before the  1990's. Many 
environmental laws and regulations went entirely 
unenforced, while limited resources restricted the 
enforcement of others. CONAMA was established by 
the Government in June 1990, soon after democracy was 
restored in the country, and began operations as an 
advisory body to the President. At yearend 1993, 
Congress was still working on an ecologic master plan 
to cope with the country's regulations on sulfur dioxide, 
(SO,) particulate and arsenic emissions. In March 1994, 
the EFL was approved by the President after being 
debated for a year in the Congress. It reestablished the 
CONAMA as the agency in charge of developing and 
coordinating environmental policies and setting up 
modern regulations for the implementation of 
environmental policies. The passage of the EFL 
transformed CONAMA шо an Interministerial 
coordinating entity under the Minister of the Presidency. 
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CONAMA's board of directors was chaired by the 
Minister of the Presidency and made up of the Ministers 
of Economy; Development; Public Works; Agriculture; 
Public Lands; Health; Mining; Housing and Urban 
Development; Transportation and Telecommunication; 
and Planning and Cooperation. The EFL included the 
following important provisions: institutionalization of 
CONAMA, establishment of a system of Environmental 
Impact Assessment/Declarations, establishment of 
Standards for the Protection of the Environment, 
creation of a system of Pollution Prevention and 
Decontamination Plans, establishment of a Legal Cause 
of Action for Environmental Restoration (Accion de 
Reparacion), and a civil procedure for the enforcement 
of environmental regulations. However, CONAMA 
faced a difficult task—unlike similar agencies in other 
countries, CONAMA had no enforcement power and 
title in the way of implementation, and it was 
responsible for coordinating a fragmented system of 
environmental regulations developed during the past 100 
years. Ministries’ responsibilities overlapped in some 
areas. It had a budget of some $11 million in 1994, of 
which $4.3 million was part of a 5-year, $30 million 
World Bank Loan. World Bank financing was expected 
to cover more than 50% of CONAMA’s budget for the 
next 3 years, after which the Government would take 
responsibility. CONAMA had the legal mandate to 
define Chile’s environmental policy, propose 
environmental legislation, and develop and maintain the 
resources necessary for environmental administration. 
CONAMA was represented in the 13 Chilean Regions by 
the Regional Commissions for the Environment, or 
COREMAS. Each COREMA was presided over by the 
Regional Intendant (an appointed official approximately 
equivalent to a U.S. Governor) and made up of 
Regional-Government Representatives, and private sector 
and non-Governmental organization (NGO) 
representatives. Each COREMA was the agency charged 
with the implementation and enforcement of new 
regulations, and through its regional subsidiaries, 
authorized pollution prevention and abatement plans, 
advised the Ministry of Mining on designing and 
implementing environmental policies and regulations on 
controlling their implementation; on diagnosing 
environmental impacts; and on developing of general 
environmental objectives and policy responses. 
Regulations to implement most provisions of the Law 
were signed by the President and were expected to be 
published soon. The legislation established equal rights 
and responsibilities for both public and private 
enterprises. The Government intended to phase in the 
legislation’s provisions gradually to minimize disruptions 
to the economy and to allow time to develop monitoring 
and enforcement capabilities. The Government 
promulgated two decrees intended to reduce fixed-source 


air pollution and was implementing regulations covering 
disposal of waste in coastal zones. It also took some 
initial steps to contain and eventually reduce the more 
intractable problem of Santiago's severe air pollution. 

The legislation divided the country into two zones: the 
mining district (Zone 1) covering more than one-half of 
the country, starting with Rancagua, where the El 
Teniente smelter is located and ending at the border with 
Peru; and the agricultural-industrial part of the country 
(Zone 2) south of Rancagua, stretching to Tierra del 
Fuego. The decree stipulated that Zone 1 must meet 
emission standards published by the U.S. Environmental 
Protection Agency, and Zone 2 must meet the 
considerably tighter air pollution standards in force in 
Scandinavia. The cost of enforcing this legislation, 
particularly in Zone 1, fell on the State, since Empresa 
Nacional de Minería (ENAMI) and CODELCO smelt 
9096 of Chile's concentrates. To be in compliance, 
CODELCO would be required to invest $300 million 
during the next 5 years to clean up the Chuquicamata 
stack gases by shutting down all reverberators and 
replacing them with Teniente-type converters, to add a 
third sulfuric acid plant, and to expand oxygen 
production capacity. Pollution from arsenic emissions 
was a more serious problem as far as setting legal limits 
were concerned, because the Mining Ministry did not 
believe that there was an acceptable standard in place 
anywhere in the world. Consequently, the University of 
Chile was given a contract (funded by CODELCO, Cia. 
Minera El Indio, and Refimet) to define the health 
hazards posed by arsenic exposure at the levels currently 
reported in the Chuquicamata/Calama District. New 
mines, such as Escondida and Exxon in its expansion of 
the Chagres smelter, and Disputada Mine have 
voluntarily funded ecological impact studies, and 
designed their operations accordingly. ENAMI presented 
a plan to reduce emissions at its Paipote smelter at 
Copiapo. By the year 2000, the plan called for a 
reduction in SO,. The $90 million plan included 
decommissioning of the reverberator furnace, increasing 
the capacity of the Modified El Teniente Converter, a 
new oxygen plant, and a new sulfuric acid plant. 


Production 


COCHILCO reported that Chilean copper production 
increased 8.0% to 2.22 million metric tons per year 
(Mmt/a) compared with that of 1993, of which 1.13 
Mmt/a was contributed by CODELCO and the 
remainder by the private sector. The National Service of 
Mining and Geology (SERNAGEOMIN), an agency 
under the Ministry of Mines, reported that gold 
production in 1994 increased 14.8% to 38,800 kilograms 
(kg) (another record high for Chile) and silver 
production decreased 1.3% to 983 kg in 1994. The 


medium- and small-size mines produced 93.4% of the 
gold and 76.7% of the silver in the country, followed by 
the large-size mines of CODELCO, with 6.6% of the 
gold and 24.3% of the silver produced primarily as 
byproducts of their copper operation. 

CODELCO accounted for all of the output of 


molybdenum in the form of molybdenum trioxide and 


concentrate. In addition, CODELCO was a major 
sulfuric acid producer. 

The increase in production of copper by the private 
sector in 1994 established new benchmark in Chile’s 
copper output because of the startup of three large new 
projects, La Candelaria, La Escondida, and Quebrada 
Blanca. These new mines had increased copper output 
about 65,500 metric tons (mt), or about 40% the 
country’s total production, and had increased Chile’s 
world share as copper producer and exporter from about 
22% to about 24% in 1994, 


Trade 


In 1994, Chile’s total exports amounted to $10.7 
billion and total imports, $10.8 billion, resulting in a 
negative trade balance of $0.1 billion. In 1994, the 
contribution of the mineral sector exports to the total 
earnings was about 44.4%, of which copper, Chile’s 
main export, was worth $4.4 billion, or 36.7% of the 
total mineral exports. Other metallic minerals exports 
were valued at $664 million (14%). Industrial minerals 
and others totaled $157.8 million (3.3%). Besides 
copper, Chile’s main minerals exports were 
ferromolybdenum, gold and silver, iodine, molybdenum 
oxide, iron ore, iron pellets, sodium nitrate, lithium 
carbonate, nitrate, potash, precious metals, and zinc. 
CODELCO shipped 1.16 million metric tons (Mmt) of 
fine copper in 1994, 3.5% lower than in 1993, of which 
electrolytic copper; was 74%, fire-refined; 10.4%, 
blister; and concentrates 8.5%. | 

Revenues from copper sales by CODELCO in 1994 
were $2.58 billion, $444 million more than in 1993. 
Revenues from byproduct sales during 1994 were $418 
million, $65 million more than in 1993. The most 
significant byproduct was molybdenum, sales of which 
amounted to $126 million for shipments of 15,950 mt, 
fine content. Doré metal sales were valued at $93 
million. The United States was Chile's principal trading 
partner, accounting for about 16% of Chile's imports 
and 23% of Chile's exports. According to the United 
Nations Statistical Office data, 1994 U.S. exports to 
Chile amounted to $2.5 billion and U.S. imports from 
Chile totaled $1.7 billion. According to COCHILCO, 
copper exports totaled $4.4 billion, 33.946 higher than 
those in 1993. During 1994, foreign investment in 
mining surpassed public expectations reaching $3.9 
billion, of which $1.8 billion materialized. Mining 
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continued as the most attractive sector for foreign 
investment, contributing approximately 69.5% of the 
total achieved foreign investment in 1994. The positive 
impact of the startup of new copper projects also 
affected mineral exports. An increase of 32.176 were 
registered in copper exports in 1994, due mainly to an 
88% increase in the price of copper and a 12% hike in 
quantity. 


Structure of the Mineral Industry 


The Chilean Government through the Ministry of 
Mines exercised dominant control over the mineral 
industry through three large state-owned mining 
companies and four regulatory agencies: CODELCO; 
ENAMI; and Corporacion de Fomento de la Production 
(CORFO), which included Cía. de Acero del Pacífico, 
S.A. de Inversiones (CAP), Empresa Nacional del 
Petróleo, S.A., (ENAP), Empresa Nacional del Carbón 
S.A. Cfa. Chilena de Electricidad, S.A. (CHILECTRA), 
Sociedad Quimica y Minera de Chile S.A.; and four 
regulatory agencies: SERNAGEOMIN, COCHILCO, the 
Foreign Investment Committee, and CONAMA. 

CODELCO, the largest copper producer and exporter 
in the world, was composed of four divisions, 
Chuquicamata, El Teniente, Andina, and EI Salvador, 
which produced more than 50% of all Chilean copper 
production in 1994. CODELCO was also a producer of 
gold, metal doré, molybdenum (trioxide, concentrate), 
and silver, as well as sulfuric acid and ammonium 
perrhenate (rhenium). ENAMI, the second largest state- 
owned company, was created in the early 1960's to 
promote mining activities, to process and market copper 
and other minerals, and to provide services to the mining 
industry. To strengthen this position, ENAMI 
established as part of its mission the promotion, 
development, and processing of Chile's small- and 
medium-size nonferrous metals mines output. ENAMI 
also purchased concentrates of copper, gold, and silver; 
precipitate and minerals for direct smelting; and anodes 
and blister for its smelters and refineries. ENAMI 
served as a market regulating force by determining rates 
for minerals and mining products bought from producers 
in potentially attractive mining zones, provided credit to 
miners who lacked access to standard sources of 
financing, facilitated miners' access to banking sources, 
and provided training and support programs to small-size 
miners. Furthermore, ENAMI produced, sold, and 
distributed sulfuric acid; participated with private 
investors in the development of small- and medium-size 
mining projects; guarded against potential environmental 
harm from mining production; and bought ores for 
flotation and leaching at its own plants. 

The total labor force, including staff and office 
personnel working directly in the minerals sector, 
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numbered 78,000, representing about 2.3% of the total 
labor force (4,728,000) in the country. The metals 
sector’s labor force was 61,000, about 79% of the 
mineral sector labor force total, of which 47,000 were 
copper workers. The industrial minerals sector labor 
force was 3,400, and the mineral fuels sector was 
13,000, of which 85% were coal miners. CODELCO 
employed about 39,000 people, including its own copper 
workers and contractors’ personnel in 1994, or about 
50% of the total metals sector employees. 


Commodity Review 
Metals 


Copper.—Chile's increased copper production in 1994 
reinforced its position as the world's largest producer 
and exporter of copper. According to official statistics 
released by the Ministry of Mines through its agencies 
COCHILCO and SERNAGEOMIN, Chile produced 
another record high of 2.22 Mmt of copper in 1994. 
The increase in copper production of 8.0% from that of 
the previous year was due to the additional output from 
the new private sector's La Candelaria, Quebrada 
Blanca, and La Escondida Mines that produced about 
480,000 mt, an increase of 16%. CODELCO's copper 
production decreased by only 0.5% in 1994 compared 
with that of 1993, owing to the decline in the average 
grade of copper from 1.25% in 1991 to 1.15% in 1994, 
and the lower volume of ore treated in the Chuquicamata 
and E] Salvador Divisions. World prices for both copper 
and precious metals were up іп 1994. CODELCO's 
investments in 1994 were $374.1 million, 8.946 less than 
in 1993, and were chiefly directed toward developing the 
corporation's productive capacity and resolving its 
environmental problems. During 1994, CODELCO 
contributed $858 million to the national treasury, an 
increase of about 105% compared with 1993 payments. 

Among other investments were the El Abra deposit, 
Radomiro Tomic Mine, and the Andina expansion 
project. ` Construction of these three projects was 
scheduled to begin in 1995. The CODELCO Board of 
Directors approved a new, less favorable deal for the 
joint development of the El Abra copper deposit with 
U.S.-based Cyprus Amax Minerals Co. and reached a 
new agreement in May reflecting the apparently lower 
value of the deposit. Cyprus' upfront payment was 
reduced from $404 million to $340 million. 
Negotiations related to the El Abra deposit concluded in 
May and June. With a useful life of about 17 years, the 
project called for annual production of 225 Mmt of 
electrolytically obtained copper cathodes. The total 
investment, including working capital and others, 
amounts to $998 million. Startup was scheduled for late 
1996. A significant part of this investment, unlike those 


in previous years, has been channeled into intensified 
environmental cleanup plans. 

Chuquicamata output reached 606,211 mt of fine 
copper in 1994, 1.7% less than that of the previous year, 
or 53.596 of the total copper produced by CODELCO. 
CODELCO’s other three mine outputs were as follows: 
El Teniente, 309,000 mt; El Salvador, 83,000 mt; and 
Andina, 136,000 mt. 

Under study by ENAMI were the following two 
projects, one of which was the feasibility study for the 
modernization of Las Ventanas and Paipote smelters as 
well as for the northern part of the Pacific Smelter and 
Refinery (Fundicion y Refineria del Pacifico). The 
feasibility study began in 1991 at a cost of about 
$850,000. The participation of ENAMI in the 
partnership for the Fundicion y Refineria del Pacifico, 
along with Lac Minerals, Arbi Participacoes, Acec 
Union Minerie, and South Metal Chile, sought to 
stimulate the development of additional smelting and 
refining business with the participation of private capital 
to increase the value added of Chile's exports, making 
the best use of the availability of concentrates in Chile. 
ENAMI was developing an environmental protection 
plan including installation of a modified El Teniente- 
Type Converter and a new electric furnace at Las 
Ventanas smelter; startup of a sulfuric acid plant in Las 
Ventanas, permitting a 30% reduction in gaseous 
emissions and a 60% in particulate; and investment of a 
$14 million oxygen plant to produce 300 mt/a of SO, 
delivered to the smelter for concentrate treatment. 

RTZ Corp. Plc. of the United Kingdom reported a 
problem with commissioning the ammonia leach process- 
ing plant at the site, currently operating at 50% of 
design capacity; it was expected to be working at full 
capacity by midyear 1995. Copper production at 
Escondida, 3076 owned by RTZ, had been rising steadily 
since the mine was started up in 1990 from 320,000 mt/a 
to 480,000 mt/a in 1994. Phase three expansion at 
Escondida, due for completion in, 1996 at a cost of $520 
million, should increase production to 800,000 mt/a at 
its solvent extraction electrowinning (SX-EW) cathode 
plant. The new facilities, built near the port of Coloso 
14 kilometers (km) from Antofagasta, incorporate an 
ammonia leaching process developed by BHP, one of the 
partners in the joint venture. 

Exxon's Disputada de las Condes in 1994 had a 
combined copper production from its El Cobre and Los 
Bronces Mines of 150,500 mt (up from 148,200 mt in 
1993). Output in 1995, therefore, was expected to reach 
200,000 mt/a of copper in concentrates after the new 
37,000-metric-ton-per-day (mt/d) Las Tortolas concentra- 
tor and 56 km of slurry pipeline under construction is 
fully completed, with 130,000 mt/a slurried ground ore 
coming from the expanded Los Bronces operation and 
70,000 mt/a from El Cobre Mine. Because the ore 


averaged 0.016% molybdenum, Exxon planned to build 
a molybdenum recovery plant and was in the process of 
investing $180 million on modernizing and expanding 
the Chagres smelter by the addition of a flash smelter. 
To handle this, the acid plant capacity was increased 
from 66,000 mt/a to 300,000 mt/a. On completion of 
this investment, the smelter would be able to produce 
125,000 mt/a of blister copper. 

Empresa Minera Mantos Blancos, S.A.’s new 
Mantoverde SX-EW project 85 km southeast of the port 
of Chanaral, was based on sea water leaching of 5.4 
Mmt of 0.9% copper oxide ore from an open pit mine 
and would produce 53,500 mt/a of copper cathodes. 

The Anglo American Corporation of South Africa, 
which controlled Minorco and Mantos Blancos, acquired 
a one-third interest in the Collahuasi copper project in 
northern Chile from Chevron Corp. of San Francisco, 
California, for $190 million. The two Anglo American 
companies formed a new entity, Minera/Mantos 
Minorco, to complete the acquisition. Collahuasi has the 
potential to produce more than 300,000 mt/a of fine 
copper with an estimated investment of $1 billion. The 
other two partners in the project are Falconbridge Ltd. 
of Toronto, Canada, and the Shell Group of the 
Netherlands. The property consisted of two deposits, 
Ujina and Rosario. The Ujina deposit, totaling more than 
100 Mmt and grading an average 296 copper, would be 
processed through a heap-leaching and SX-EW plant 
with startup slated for 1997. Mantos Blancos sold its 
copper deposit, "Lomas Bayas" in Sierra Gorda (Region 
II), to Gibraltar Mines, a Canadian mining company, for 
$19 million in November. 

Bechtel-Chile started a feasibility study on the 
Mantoverde copper deposit in 1993. The deposit was 
estimated by the company to have reserves of 93 Mmt 
grading 0.82% copper and was expected to be in 
production by yearend 1995. 

Compania Minera Ojos del Salado S.A., a subsidiary 
of Phelps Dodge of the United States, was negotiating to 
use CODELCO's port installations at El Chanaral to ship 
copper concentrates from the Ojos del Salado deposit 
and from the main Candelaria ore body. Ojos del 
Salado inaugurated a major expansion of its facilities in 
Tierra Amarilla in November, doubling capacity to 
3,500 mt/d at a cost of $20 million. This was expected 
to raise output in 1994 to 23,000 mt/a of copper, up 
from 11,500 mt/a in 1993, and to 75,000 mt/a by early 
1995. The copper was to be shipped out in the form of 
concentrates. 

La Candelaria, owned 80% by Phelps Dodge and 2096 
by Sumitomo, Corp., of Tokyo, Japan, began its trial 
run in August 1994. The official startup of operations 
was planned for March 1995. The plant was scheduled 
to process some 28,000 mt/d of ore, producing 125,000 
mt of copper in concentrate (30% copper content) and 
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more than 2,532 kg of gold per year. La Candelaria 
partners have invested $560 million opening the mine 
and constructing the plant and new port facilities at 
Caldera. Expansion plans were under consideration and 
a decision to possibly double production would be made 
in 1995. Candelaria had an investment approval from 
the Government of Chile for $1.5 billion, the third- 
largest ever, after seeking funds from Far Eastern and 
European sources. Sumitomo, the world's largest 
copper trader, agreed to take a 2096 ownership stake in 
La Candelaria for $40 million and support its share of 
debt financing. The Overseas Private Investment Corp. 
(OPIC), a U.S. Government insurance agency, awarded 
a $50 million loan to La Candelaria. In addition, La 
Candelaria was expected to obtain risk insurance 
coverage for $100 million from OPIC. La Candelaria is 
near Copiapo on the southern edge of the Atacama 
Desert. The mine began production in July 1994. It has 
estimated reserves of 366 Mmt with an average grade of 
1.29% copper and 0.26 gram per meter ton (g/mt) of 
gold and 4.5 g/mt of silver. The mine had an expected 
lifespan of 34 years, and when completed, would 
represent the biggest new copper investment since BHP- 
Utah's La Escondida Mine was inaugurated in early 
1991. | 

Other copper projects included Quebrada Blanca, in 
northern Chile in Region P, about 170 km southeast of 
Iquique, at 4,300 meters (m) above sea level. The 
deposit was owned by Compania Minera Quebrada 
Blanca S.A., a joint venture of Cominco Ltd. of Canada 
(38.25%), Teck Resources Int. Ltd. (29.25%), Cominco 
Int. Ltd. (9.0%), ENAMI (10%), and Sociedad Minera 
Pudahuel Ltd.(13.5%). Quebrada Blanca reserves were 
estimated at 90 Mmt of copper with an average grade of 
1.3% in its secondary enrichment zone, enough to keep 
the mine in operation for 14 years. An additional 400 
Mmt of copper sulfide ore with a average grade of 0.5% 
also was reported, but mining of this ore was not 
presently economical. The mineral was being processed 
by heap leaching using the bacterial leaching techniques 
patented by Sociedad Minera Pudahuel. The project 
started on September 8 and was expected to produce 
approximately 75,000 mt/a of fine copper. Cominco 
management stated in 1994 that it had obtained financing 
and was moving forward with construction of the 
project, which entailed an investment of $400 million to 
develop the project. Cominco directly financed $110 
million and the rest was raised in international capital 
markets. 

Compañía Minera Cerro Colorado, S.A., the Chilean 
subsidiary of Río Algom Ltd., of Vancouver, Canada, 
completed a partial financial package of $150 million for 
the copper project east of Iquique, high on the northern 
plateau. The Nippon Mining Company Ltd. of Japan, 
first explored the Cerro Colorado copper deposit in 
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Region I between 1975-80. Although the original 
project was based on the flotation of sulfide ores, the 
Rio Algom project was based on bacteria heap leaching 
with sulfuric acid. Rio Algom Ltd. raised copper 
reserves at its Cerro Colorado copper mine by 90% to 
193 Mmt of estimated reserves with an average grade of 
1.08% copper. The increased reserves were based on an - 
assessment of additional drilling and delineation of 
reserves. The project was expected to produce 20,000 mt 
of copper cathodes in 1994 and 45,000 mt in 1995. The 
mine would be open pit using the bacteria heap leaching 
and the SX-EW process. Production was to begin in 
1994. Total planned investment was estimated at $290 
million. 

The Compañía Minera y Exploradora Doña Inés de 
Collahuasi Ltda., owned by а consortium of 
Falconbridge International Inc. of Canada; the Shell 
Group of the Netherlands; and Chevron Corp. of the 
United States, completed in 1993 a massive 40,000-m 
exploration drilling program aimed at mapping out one 
of the most promising ore bodies in the Andes. 
Collahuasi is 4,500 m above sea level on the Tarapaca 
plateau, 170 km southeastern from Iquique, in the 
vicinity of Quebrada Blanca and Cerro Colorado. In 
September 1993, Collahuasi decided to focus its 
exploration in and around the Rosario, Ujina, and 
Huinquintipa areas. Reserves at Rosario, its main 
deposit, were estimated to contain at least 800 Mmt of 
primary ore with an average grade of 0.8% copper and 
25 Mmt of secondary ore grading 1.7% copper. The 
Ujina reserves surpassed 500 Mmt with about the same 
grade ore as Rosario. The project was established on a 
minable resource of 30 to 40 Mmt of oxide and enriched 
sulfides aimed at producing 80,000 mt of copper. That 
alone would have meant an investment of $250 to $300 
million, similar to the nearby Quebrada Blanca project. 
The total production for the project was estimated to be 
about 300,000 mt/a of copper in concentrates plus an 
additional 50,000 mt/a copper cathodes by 1999. 

RAYROCK YellowKnife Resources Inc. of Toronto, 
Canada, expected to conclude a $20 million financing 
package for Ivan-Zar, a copper project 35 km northeast 
of Antofagasta. Ivan-Zar is an SX-EW project from 
which production in the first stage would be 8,000 mt/a 
of copper cathodes. This is one of a number of small- 
sized copper deposits to come on-stream in the mid- 
1990's. Commercial production at Ivan-Zar was to 
commence by late 1993. 

The copper deposit Zaldivar, in Region II, north of the 
Escondida at 3,250 m above sea level and about 200 km 
southeast of Antofagasta, was owned by Cia. Minera 
Zaldivar S.A., a 50-50 subsidiary of Placer Dome Inc. 
of Canada and Outokumpu Copper Resources Chile B.V. 

Compania Minera Lince Ltd. began commercial 
production of copper cathode in December 1993, after 


successfully starting up its crushing circuit. The project 
used an innovative seawater heap-leaching technology. 
Investment was estimated at $62 million. Output was to 
be 20,000 mt/a of copper cathodes. 


Gold and Silver.—Among the gold-producing 
companies in Chile, the El Indio Mine remained the 
largest. It was owned by Barrick Gold Corp. of Canada, 
which acquired the properties from Lac Minerals Ltd. 
also of Canada in 1994. Barrick Gold Corp. expected to 
spend about $500 million to develop its rich El Indio 
gold projects in Chile. Barrick was expected to spend 
about $200 million in 1995 on the El Indio and the El 
Tambo Mines and finalize the feasibility study of its 
Nevada gold project in Chile. Barrick Gold Corp. also 
planned to spend two-thirds of its $100 million 
exploration and development budget in Latin America, 
mainly at El Indio but also on the Cerro Corona copper 
project in Peru. 

El Indio was followed by La Coipa Mine, owned by 
Dayton Development Corp., Placer Dome, and TVX 
Gold of Canada. Other precious metal producers 
included Choquelimpie — (Vilacollo), Е Hueso 
(Homestake), San Cristóbal (Niugini), and La 
Escondida, El Bronce de Petorca, and El Guanaco 
project owned by AMAX Gold Inc. The largest 
producer of silver in Chile was the La Coipa Mine with 
silver as a byproduct of gold production. La Coipa's 
silver output was about 430,000 kg in 1993, 43.7% of 
the country's total output. La Coipa, operated by Cia. 
Minera Mantos de Oro Ltda., was operating at its full 
capacity of 15,000 mt/d of ore by yearend 1994. 
Followed by CODELCO, other important producers of 
byproduct silver were El Indio, La Escondida, and El 
Bronce de Petorca. Niugini heap-leach operations 
contributed 1,700 kg of gold in doré bars. CODELCO 
maintained its level of output of gold at about 2,200 kg 
in 1994 as a byproduct of its electrolytic copper refining. 

SCM Vilacollo Ltd., the company formed by Shell, 
Citibank, and Northgate to operate the Coquelimpie 
Mine near the Bolivian border, was seeking new 
reserves near the mine. SCM Vilacollo Ltd. and Cia 
Minera Mantos de Oro Ltd. were reviewing financing 
plans to raise the required $135 million capital 
investment. According to the feasibility study completed 
by Mineral Resources Development Inc., ore extraction 
at El Refugio would require an open pit with a stripping 
ratio of 1:1. The study recommended a plant with a 
processing rate of 33,000 mt/d. At that rate, Bema Gold 
Company would produce 7.2 mt/a of gold for 13 years. 

Gold production from the Can Can deposit in Northern 
Chile was 1,900 kg of gold in 1994. Developed at a 
capital cost of $12 million, the deposit was expected to 
eventually produce more 2,000 kilograms per year (kg/a) 
of gold and about 4,000 kg/a of silver with an expected 


mine life of 6 years. Cia. Minera Can Can S.A. was 
owned 6096 by Compania de Carbones de Chile S.A. 
(COCAR) and 40% by other Chilean investors. 


Iron Ore, Manganese, and Steel.—In 1994, Chilean 
iron production and exports recovered 8.4% to 7.6 Mmt 
and 5.8% to 6.6 Mmt, respectively. In 1994, pellet 
production was 3.3 Mmt, similar to the year before. The 
Algarrobo Mine output, which feeds the pellet plant, 
would be depleted by the end of this decade. Cia Minera 
del Pacifico S.A., the owner, was expected to decide in 
1995 whether to open a new deposit, Los Colorados 
East, by 1998 to maintain the level of output. Mitsubishi 
Corp. of Japan and its long-term Chilean partner, Cia de 
Acero del Pacifico S. A. (CAPSA), were to invest $107 
million in an expansion of CAP's Colorado iron ore 
mine in the north of the country. CAP is currently 
producing around 1 Mmt/a of iron concentrate from the 
deposit, and the project aimed to increase output by mid- 
1998. Mitsubishi was to supply all the investment 
required for the expansion program, while CAP would 
contribute the mining rights and other assets to the 
equally held joint venture. Manganesos Atacama, S.A. 
(MASA), a subsidiary of CAP, a Swiss-Chilean 
industrial group, owned iron mines and Chile's largest 
steel plant, producing ferromanganese and ferrosilicon 
alloys and manganese as well as steel cones for mills for 
the domestic market in a plant in Coquimbo. The 
company produced manganese ore at the El Corral 
Quemado and Los Loros Mine in Region IV; MASA 
also bought ore from other producers in the same region. 

Most of the manganese produced by MASA was 
bought by the Huachipato smelter. The production of 
steel ingots at Huachipato amounted to 1.0 Mmt in 1994, 
the same as in 1993. CAP reported that in order to 
increase the production capacity at its Huachipato 
smelter and reduce operating costs, the holding company 
was considering an investment of $350 million to 
modernize the plant between 1994-98. In the last 
quarter of 1993, CAP reported that the costs at the 
Huachipato smelter decreased about 2% compared with 
the same period of 1992 and that it was one of the few 
smelters in the world to operate at a profit. 


Lead and Zinc.—Lac Minerals-owned Sociedad 
Contractual Minera el Toqui (SCMT) in Chile continued 
production despite problems resulting from low zinc 
prices. El Toqui, Chile’s largest zinc miner, produced 
some 57,000 mt of concentrate in 1994 containing 
28,000 mt of zinc. A temporary shutdown of El Toqui’s 
zinc operations would cost the company some $5 
million, so Lac opted for continued production while at 
the same time reducing costs at the 1,500 mt/d 
concentrator at Coyhaique in the far south of Chile. 
Production of zinc increased 5.2% in 1994 to 30,968 
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mt, of which 91% was from SCMT. Lac completed an 
expansion program in 1993, which was largely 
responsible for the notable increase in Chilean zinc 
production for the past 3 years. However, low zinc 
prices have induced Lac to postpone its plans to expand 
its El Toqui zinc mine near Coyhaique. 


Industrial Minerals 


Lithium and Potassium.—Chile was the second 
largest producer of lithium in the world after the United 
States. Production of lithium carbonate in 1994 was 
estimated to be 10,400 mt, slightly above that of the 
previous year. Sociedad Quimica y Minera de Chilena 
S.A. (SQM), the private nitrate and iodine producer, 
announced investment plans totaling $230 million for the 
next 4 years. This investment followed $60 million in 
1994, focusing primarily on the Minsal project on the 
edge of the Atacama salar and a new potassium nitrate 
plant at Coya Sur, just south of Maria Elena in Region 
II inaugurated in October. The new plant added a 
productive capacity of 100,000 mt of potassium nitrate 
to SQM’s previous 260,000 mt. The plant, which cost 
$13 million to construct, would produce technical-grade 
products for industrial and agricultural use. The first 
phase of the Minsal project would require a $75 million 
investment and have a production capacity of 300,000 mt 
of potassium chloride. At present, SQM spends some 
$35 million on imported potassium chloride for use in 
potassium nitrate production. 


Nitrates and Iodine.—Cia Minera Yolanda S.A, a 
Chilean subsidiary of KAP Resources Ltd. of Canada, in 
the Taltal zone of Region II, was planning to produce 
roughly 300,000 mt/a of sodium nitrate, 357,000 mt/a of 
potassium nitrate, and 180 mt/a of iodine using heap- 
leaching methods by utilizing seawater and solution 
concentration by solar evaporation in ponds before 
crystallization. The company planned that part or all of 
the sodium nitrate produced would be converted to 
potassium nitrate, utilizing an additional potassium 
chloride treatment and recrystalization, and iodine would 
be extracted from the residual waters. The required 
investment was estimated at $41 million, which would be 
financed by four banks in addition to the Inter-American 
Investment Corp. KAP expected that once the capital 
was available, the Yolanda project could start production 
by 1996. The Yolanda project included a strategical 
partnership with Canadian producers of potassium 
chloride, to which would be offered the marketing of the 
potassium nitrate. 

KAP Resources Ltd. entered into a 50-50 joint venture 
with Atacama Resources, Ltd., known as the Taltal Joint 
Venture, in which North Lily Mining Co. of Canada, 
was retained as the operator and would receive a 10% 
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share in the profits. 

The COSAY ACH project, owned by Cia. de Salitre y 
Yodo de Chile, planned to develop and produce 
potassium nitrate and iodine from existing reserves in the 
Pozo Almonte Zone (Region I) based on material already 
removed during the past "salitre" nitrate exploitation. 
The project proposed to extract 2.5 Mmt/a of caliche by 
heap-leaching methods and concentration by solar 
evaporation. The company estimated that production 
would reach 205,000 mt of potassium nitrate and about 
1,000 mt of iodine. The investment required could 
reach $28.4 million. The company had a production 
capacity of 300 mt/a of iodine. The implementation of 
the current project was still under study. The 
SORONAL project contemplated the reopening of the 
current operations at Pedro de Valdivia and Maria Elena 
of SQM. This "salitre" field, south of Iquique, had 500 
Mmt of caliche with a grade of 9% sodium nitrate and 
500 parts per million of iodine. The process was based 
on heap leaching and concentrate in solar evaporation 
ponds. Both the Yolanda and Cosayach projects will 
increase Chile's production of nitrates by 500,000 mt/a 
above the current level 850,000 obtained by SQM. 

During the first quarter of 1995, SOM intended to 
tender for detailed engineering for production of lithium 
at its Minsal project on the Salar de Atacama. SOM 
expected to invest about $40 million in the project to 
produce 75,000 mt/a of lithium carbonate. Plant 
construction was to be contracted in 1995 and begun in 
1996-97 in order to commence production in 1997-98. 

CORFO, a holding company for state enterprises, 
announced in January 1995 that it would auction off its 
18.296 share/interest of the Minsal project in March. 
SOM was reportedly interested in increasing its 
ownership to 100% by buying CORFO’s share, but at 
least one other group, a U.S. consortium, was also 
interested. CORFO expected to realize $7 to 10 million 
from the sale. 


Sulfur.—Chile has been an importer and producer of 
sulfur for many years. In 1994, Chile imported about 
42,000 mt of sulfur, 27.5% more than that in the 
previous year, mostly from Bolivia, Canada, and the 
United States, valued at $2.5 million. Chile’s native 
sulfur production derived from caliche decreased almost 
96% to 937 mt. Chile’s total production of sulfur, 
including sulfur derived from smelters and oil refineries, 
as well as imported, was directed to the manufacture as 
raw material to produce sulfuric acid in various 
industrial plants spread from Regions I through VIII. 
About 94% of the acid was used in mining and 
metallurgy. The balance, around 10,000 mt, was applied 
mainly as a fungicide. Condesa Mining Corp. of the 
United States received authorization from the Foreign 
Investment Committee to carry out at $25 million 


development їп two sulfur mines near San Pedro de 
Atacama with a capacity to treat 1,000 mt/a. The project 
would include construction of a concentrating plant, a 
refining plant, and a pipeline to the port of Coloso, 
south of Antofagasta. Мо startup date had been 
reported. 

Chuquicamata, as part of a $323 million investment to 
reduce SO, emissions by a third, added a new 620,000 
mt/a acid plant (number 4) to replace the 180,000 mt/a 
old number 1 plant, for a total production of 1.3 Mmt. 
Meanwhile, Refinadora Metalurgica (Refimet) would 
produce 90,000 mt/a of acid in its new copper smelter. 
Consumption of sulfuric acid in Chile amounted to 
900,000 mt/a. Startup of new sulfuric acid plants using 
gases from the smelters would increase CODELCO's 
production of more than 1.8 Mmt/a. As a result, Chile 
would significantly lower sulfur imports. Sulfuric acid 
also was produced from gases from four copper 
smelters: Chuquicamata, Las Ventanas, Paipote (Hernan 
Videla Lira), and Chagres. These plants have a 
production capacity of 2.0 Mmt/a, of which 1.3 Mmt/a 
was from Chuquicamata; 290,000 mt/a from Las 
Ventanas; 60,000 mt/a from Paipote; and 330 mt/a from 
Exxon's Chagres smelter to replace its old 70,000 mt/a 
facility. Also, about 20 smaller sulfuric acid plants 
between Arica and Rancagua were using sulfur as raw 
material. The capacity of these plants totaled 
approximately 500,000 mt/a. 


Mineral Fuels 


Coal—.Bituminous coal output in 1994 was reported 
at 1.7 Mmt. The Chilean Government has encouraged 
greater domestic coal production as a means of reducing 
Chile’s dependence on petroleum. Chile, with a 
population of more than 13.7 million, had a small coal 
market in which the most important consumers were 
electric utilities. Demand for electricity was 
concentrated in the central part of the country, where 
9376 of the population lived, and in the northern area 
associated with mining and minerals refineries. The 
largest coal producer in Chile was COCAR, which strip- 
mined subbituminous coal in Pecket, near Punta Arenas. 
It was reported that COCAR was still considering a 
number of plans for future coal output. Its current 
production from the Pecket Mine was 1.2 Mmt/a. 
COCAR has a long-term contract with CODELCO 
(expiring in 1997 but expected to be renewed sooner) to 
supply Codelco's Tocopilla powerplant with 850,000 
mt/a. However, Tocopilla was taking all Pecket's 
output. Additional potential power stations projects for 
later this decade included 150 megawatt (MW) plants at 
Huasco and Tocopilla and a 400 MW facility in the 
north of the country. By the end of the 1990's, these 
could increase total coal demand to 4.5 Mmt/a. COCAR 


was examining a number of options. Pecket could be 
expanded by moving into an underground operation and 
it has been reported that prefeasibility studies have 
examined the development of a further 100 Mmt of 
reserves at Pecket for an output of 1 Mmt/a. The 
second possibility was to develop the Isla Riesgo deposit, 
which would be an open pit, some 40 km from Pecket 
Mine. 

The large number of direct electrowinning copper 
projects in the north of Chile will require new 
powerplants, which should come on-stream in the next 
3 to 5 years. They include power unit 16 in Tocopilla 
to supply Chuquicamata's plant expansion; a grassroots 
unit in the iron ore port of Huasco, funded by 
CHILGENER, CAP, and COCAR, operated as a joint 
venture named Guacolda, to supply Phelps Dodge's 
Candelaria expansion and all the new precious metal 
mines in the Atacama District; and a third unit that 
probably would be built in Mejillones, north of 
Antofagasta, essentially to supply Escondida's expanding 
needs. 

COCAR, at its Pecket strip mine, would have to 
double its capacity to supply the additional demand for 
an output of 1 Mmt/a. Bituminous coal was found in 
underground deposits in Region VIII. Operations were 
carried out in this area by the state-owned ENACAR that 
produced around $800,000 mt/a, with Carbonifera 
Schwager contributing 340,000 mt/a. In all, they 
represented an approximately 7546 of all coal produced 
in the Region. The Chilean state holding group CORFO 
was promoting the sale of its Riesco Island 
subbituminous coal deposit in the extreme south of the 
country. Plans were made to develop a 3 Mmt/a open 
pit mine, but CORFO wanted to transfer the asset to a 
private company for development. Initial costs have 
been estimated at some $70 million. 


Natural Gas.—The principal natural gas reserves of 
the country were found in the Magallanes Basin, in the 
far south of Chile. Natural gas production decreased 
slightly to 4,150 million cubic meters (Мп?) continuing 
the declining trend since 1990. Of the total production, 
about 51% was reinjected and 49% was marketed 
internally. The natural gas that was reinjected by ENAP 
in the straits of Magellan Region in the past were to be 
used to produce 150,000 mt/a of ammonia and 570,000 
mt/a of urea at Cabo Negro. During 1994, 55% of the 
natural gas was produced from offshore, 23% from 
onshore, and 22% from Tierra del Fuego. 

The Trans Gas (Gaseoducto Transandino/Gas de Chile) 
consortium announced that the tariffs it would apply to 
12 companies that participated in the "open season" 
process for the supply of natural gas from the Loma de 
La Lata gasfield in the Argentine province of Neuquen 
would be on average 24% lower than the competing Gas 
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Andes consortium. The announced tariffs were $0.76 per 
million British Thermal Units for Region VIII; $0.79 for 
Regions VII, VI, and south of Santiago; $0.93 for 
Metropolitan North; and $0.96 in Region V. The reason 
for the difference of more than 20% in tariffs between 
the two consortiums is fundamentally geographic. The 
total distance of the Trans Gas pipeline from the deposit 
in Neuquen via Concepcion to Santiago is 797 km, while 
the Gas Andes pipeline, which comes north from 
Neuquen, Argentina, through Mendoza and then to 
Santiago, is 902 km. 

According to industry sources, the Trans Gas 
consortium needed to have supply contracts with at least 
three electric generating centers, one of which must be 
either Endesa or Colbun. The Gas Andes project, on the 
other hand, required contracts with six centers to make 
it feasible. Construction of a 1,200-km gas pipeline 
between natural gasfields in southern Argentina and 
Santiago was coming closer to reality as negotiations 
progressed. The $1 billion trans-Andean pipeline was 
being negotiated by a consortium formed by Chiletra and 
ENAP (Chile), Italgas and Snam (Italy), and Enagas 
(Spain). Construction was expected to start in 1993, and 
the pipeline was scheduled to be completed in early 
1996. Prefeasibility studies for the pipeline have been 
completed. 

Gas Sur had applied for a concession to transport 
natural gas via pipeline from Neuquen, Argentina, to 
Region VIII. The Gas Sur consortium was made up of 
the Canadian Novacorp Group, Lone Star of the United 
States, and the Chilean companies Gasco and Copec. 
Gas Sur estimated it would invest between $95 million 
and $139 million in the construction of the pipeline and 
a network of 400 km between Neuquen and Concepcion, 
including the construction of a thermo-electric generating 
center. The gas pipeline could be operating in 1997 and 
would allow open access to customers wanting to be 
directly supplied with gas from Argentina. Because 
ENAP’s natural gas production from southern Chile has 
been committed as raw material for an existing methanol 
plant there, as well as a future ammonia/urea complex, 
a natural gas pipeline was under construction from 
Argentina gasfields to supply natural gas to central 
Chile. The country also planned to import natural gas 
from neighboring countries to the north (Argentina and 
Bolivia) to supply natural gas for the large mining 
activities in the north of Chile. 


Petroleum.—Chilean production of crude oil sustained 
a further decrease of 2% in 1994, to 5.1 million barrels 
(Mbbl). Imports of crude oil in 1994 were 43.3 Mbbl 
compared with 39.1 Mbbl in 1993. The new 105,000 
barrels per day (bbl/d), 450 km oil pipeline from the 
southwestern Argentina province of Neuquen to the 
Chilean port of San Vicente on the Pacific Ocean was 
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expected to be opened late in 1994. The most important 
private infrastructure project so far in the Southern Cone 
region of South America, the pipeline would provide 
Chile with more thantwo-thirds of its import needs. The 
pipeline also set the stage for much wider energy 
integration in the Southern Cone. 

A $220 million pipeline was built by Oleoducto 
Trasandino S.A. a company formed by Chile's state oil 
company ENAP апа Argentinas Yacimientos 
Petroliferos Fiscales (YPF) and Banco Rio de La Plata 
(Argentina). Banco Rio de La Plata provided all the 
credit for the project in the form of medium-term loans 
that will be refinanced as long-term credits with other 
banks. YPF held 57.75 % of the shares; Banco Rio de La 
Plata 3076; and the balance by ENAP. The pipeline, 
scheduled to be completed in March 1994, would 
transport crude oil from Argentina's Puesto Hernandez 
oilfields to Chile's terminal in Talcahuano. Plans called 
for about 94,000 bbl/d of petroleum to be pumped into 
Petrox's terminal. Petrox was expected to process 
37,700 bbl/d and the remainder was to be shipped from 
Port of San Vicente to Chile's Concon refinery. 

Sipetro S.A. ENAP's international subsidiary was 
scheduled to start production of crude oil in the 
Magellan A field in Argentina's waters near the Straight 
of Magellan by yearend 1994. The $170 million joint- 
venture project between YPF and Spitrol would produce 
about 14,000 bbl/d of crude. By yearend 1994, the 
company was in the process of installing four platforms 
in the Magellan A area. The total production of crude 
would go to ENAP. The YPF percentage share in the 
venture would be kept as part of its payment. ENAP 
reported $100 million profit in 1994 as a result of a 25% 
increase in output to 1 Mm? of crude from the Straight 
of Magellan. The Petrox and ENAP  refineries 
contributed $65 million. and $27 million, respectively, 
to ENAP's total profit. | 


Reserves 


Mainly a copper producing country, Chile also 
produced gold, molybdenum, rhenium, silver, sulfuric 
acid, and other elements as byproducts of copper mining 
and processing. CODELCO produced more than 51% of 
the total copper in the country and held more than 9 
billion mt of copper reserves with an average ore grade 
content of nearly 0.9%, or the equivalent of more than 
70 years of production at present levels representing 
about 20% of known global reserves. Its molybdenum 
production reached 15,950 mt in 1994, making 
CODELCO the world's second most important producer. 
Confirmed copper reserves at the EL Abra deposit are 
669 Mmt of copper oxide with an average ore content of 
0.6% copper and 523 Mmt of copper sulfide grading 
0.676 copper. 


Some of the private sector's reported copper reserves, 
listed as estimated figures and average grades, 
respectively, were as follows: Escondida, 1,800 Mmt, 
1.696 copper; Cerro Colorado, 105 Mmt, 1.396 copper; 
Quebrada Blanca, 85 Mmt of 1.3% copper and 250 Mmt 
of 0.5% copper; Zaldivar, 316 Mmt of 0.9% copper and 
680 Mmt with 0.6% copper. Collahuasi deposit had 
three areas with the following reserves and grades: 
Rosario, 800 Mmt of 0.876 copper and 0.25 Mmt of 
1.7% copper; Ujina, more than 500 Mmt of 0.8% 
copper and 200 Mmt of 1.6% copper; and Huinquintipa, 
7 Mmt of 1.276 oxide copper. La Candelaria reported 
more than 360 Mmt of ore reserves grading 1.09% 
copper and 0.25 g/mt of gold; Andacollo, more than 25 
Mmt grading 1.3 g/mt of gold and 250 Mmt grading 
0.6% copper; Manto Verde, 93 Mmt grading 0.82% 
copper; and El Refugio, 112 Mmt grading 1 g/mt of 
gold containing about 90 mt of gold. Current reserves at 
El Indio were estimated at about 249 mt of gold, and 
held about 368 mt of mineral resources as stated by Lac 
Minerals Ltd. The El Can Can deposit had proven 
reserves of 1.2 Mmt of ore grading 8 g/mt of gold and 
60 g/mt of silver. However, potential resources could 
reach 5.5 Mmt of ore. It came on-stream in 1994 at a 
production of about 160 kg month of gold. 

The Colorado iron ore deposit contained some 245 
Mmt of minable ore, forming the basis for a 20-year 
project life and feeding Compania Acero del Pacifico's 
4 Mmt/a pellet plant. 


Infrastructure 


Chile extends approximately 4,200 km along the 
Pacific Coast of South America and has an average 
width of approximately 180 km between the coastline 
and the Andes Mountains. Chile is divided into 13 
regions, including the Metropolitan region, which is not 
numbered like the other 12 regions, beginning with 
Region I at the northern border with Peru and continuing 
in sequence to Region XII at the southern end, with each 
region having a capital. Chile has three main 
geographical areas that vary dramatically in climate, 
resources, and population. The northern area from 
Region I to Region IV includes the Atacama Desert, one 
of the world's driest areas. Farming is limited to a few 
areas that can be irrigated. — However, abundant and 
varied mineral and energy resources are in this area. Its 
vast reserves of copper, iron ore, nitrates, and lithium 
carbonate constitute a major asset to the Chilean 
economy. Continuing south from Region V to Region 
X is the central area, where 90476 of the population 
resides. The Andes compose one-third to one-half of the 
middle Chile area. Near the northern end of the valley 
lies Santiago, Chile's capital and home to about one- 
third of the country's population. Industrial resources 


include large copper deposits, as well as coalfields and 
hydropower. 

The southern Chile area from Region XI to Region XII 
is one of the wettest and stormiest parts of the world. 
Less than 2% of the population resides in this area. 


Southern Chile's resources are concentrated in the area 


lying east of the mountains. These natural resources 
include coal, natural gas, and petroleum. 

The railway system of Chile served all the important 
industrial, mining, and agricultural areas from Region I 
(Iquique) to Region X (Puerto Montt) for a total of 
8,613 km. The pattern of Chile's highways was similar 
to that of its railways. The road system totaled 79,025 
km, of which 9,913 km was paved, with most of the 
remainder of secondary quality. 

International trade of mineral commodities, chiefly 
copper and its byproducts, was handled through the ports 
of Arica, Antofagasta, Valparaiso, Tocopilla, Cruz 
Grande, Talcahuano, and San Antonio, which handled 
almost 60% of the total tonnage. 

Crude oil, refined products, and natural gas were 
transported to consumption centers by three major 
pipelines that are 785 km, 755 km, and 320 km in 
length, respectively. In addition, a 450-km, 41- 
centimeter diameter oil pipeline was expected to 
transport crude oil from Argentina's Puesto Hernandez 
oilfields to Chile's Talcahuano terminal in the near 
future, and a 1,200-km natural gas pipeline between 
gasfields in southern Argentina and Santiago was coming 
closer to reality as negotiations continued to show 
progress. 


Outlook 


Chile continues to be an outstanding example of how 
free trade policies and promotion of foreign investment 
can generate economic growth in Latin America. The 
country is attractive as an investment center, especially 
for export-related activities. The current prosperity of 
Chile is based on free-market initiatives and a stable 
political system. A record $4.66 billion was posted 
during 1994 for achieved foreign investment, an increase 
of 70.1% from 1993, according to Chile's Minister of 
Economy and Executive Vice-President of the Foreign 
Investment Committee. Of the total of achieved foreign 
investment, $2.53 billion entered the country through its 
Foreign Investment Statute (D.L. 600), $407.1 million 
through Chapter XIV of the Central Bank's International 
Exchange Norms, and $1.72 billion through issues of 
American Depository Receipts in 1994. "The amount 
entering through Chile's D.L. 600 marked a 47.7% 
increase from the previous year's figures and was 
divided into $1.56 billion of direct capital investment, 
and $971.3 million in associated credits. The three 
primary destinations of achieved direct investment (D.L. 
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600) in 1994 were mining, with $1.76 billion (70%); 
followed by industry, $320.7 million (12.7%); and 
services, $314.4 million (12.4%). Furthermore, officials 
highlighted the fact that approximately 80% of the total 
was directed outside of Chile's Metropolitan Region. 

In 1994, Chile was to began negotiations with Canada, 
Mexico, and the United States to be admitted into the 
North America Free Trade Agreement (NAFTA). Chile 
had organized a commission composed of mining- 
related professionals under the direction of the current 
Minister of Mines and coordinated by the Ministry of 
Finance to study and coordinate the main mining-related 
subjects in NAFTA. 

Chilean mining activities were concentrated in five 
mineral groups: coal, copper and its byproducts; 
industrial minerals; iron and steel; and precious metals. 
Chile's annual copper production was expected to grow 
from 2.06 Mmt in 1993 to about 3.5 Mmt by the year 
2000, an increase of nearly 75%. Gold was projected to 
increase from about 33,900 kg to 43,800 kg by 1996, 
representing an increase of nearly 30%, and silver was 
projected to decrease from 1,030,000 kg to about 
960,000 kg during the same period. 

The production of bentonite, boric acid, diatomite, 
iodine, lithium carbonate, nitrates, potassium chloride, 
potassium sulfate, and sulfuric acid also were expected 
to increase by significant amounts. 

In the energy sector, coal production declined from 
1.8 Mmt in 1993 to 1.7 Mmt in 1994. The Pecket coal 
mining project and the Isla Riesco project in the Otway 
inlet north of Punta Arenas are expected to save Chile 
about $40 million in energy costs and an additional $100 
million in oil imports. 

The main foreign investment projects in copper mining 
in Chile through 1998 include Cerro Colorado, 
Quebrada Blanca, Collahuasi, El Abra, Ivan-Zar, 
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Zaldivar, Escondida (expanded electrowinning and 
concentrate), Manto Verde, and Candelaria. 

The major current foreign investment projects in 
precious metals mining and other minerals in Chile are 
Guanaco, Refugio, Andacollo, Fachinal, Nevada, 
Tambo, La Coipa, La Pepa, and Yolanda. 


'Text prepared Sept. 1995. 

^Where necessary, values have been converted from Chilean pesos 
(Ch$) to U.S. dollars at the rate of Ch$415=US$1.00, the average 
exchange rate for 1994. 

SChile's geographic regions are more fully described in the 
infrastructure section of this report. 


Major Sources of Information 


Ministerio de Mineria 
Teatinos 120 Piso 9, Casilla 54, Correo 21 
Santiago, Chile 
Telephone: 56-2-6714373; 56-2-6986593 
Fax: 56-2-6989262 

Comision Chilena del Cobre (COCHILCO) 
Agustinas 1161 Piso 4, Casilla 9493 
Santiago, Chile 
Telephone: 56-2-6726219 
Fax: 56-2-6723584 

Servicio Nacional de Geologia y Mineria 
(SERNAGEOMIN) 
Ave. Santa Maria 0104, Casilla 1046 
Santiago, Chile 
Telephone: 56-2-6375050 
Fax: 56-2-6372026 


Major Publications 


COCHILCO: Estadisticas del Cobre y otros Minerales. 
CODELCO: Annual. 


ТАВГЕ 1 
CHILE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


QO) e ООЛ 


Arsenic trioxide 5,830 6,820 6,020 6,200 e/ 6,300 
Copper: 
ne output, Cu content ousand tons 1,590 1,810 1,930 2,060 2,220 5/ 
Metal: en 
Smelter, primary 6/ do. 1,330 1,300 1,330 r/ 1,390 r/ 1,460 
Refined: У 
Fire primary refined do. 134 r/ 144 r/ 122 r/ 134 r/ 135 
ectrolytic О. 1,060 r/ 1,080 r/ 1,120 r/ 1,130 r/ 1,140 
О O. ; 
Gold, mine output, Аи content kilogram 27,500 28,900 33,800 33,600 r/ 38,800 5/ 
n and steel: 
Iron ore and concentrate: 
oss weight ousand tons 7,900 8,690 7,640 r/ 7,010 r/ 7,600 5/ 
e content О. 5,040 е/ 5,820 5,120 r/ 4,390 r/ 4,300 
etal: 
iron О. 675 703 873 917 900 
erroalloys: | 
errochromium 1,870 2,510 2,110 680 r/ 600 
Ferromanganese 3,590 6,780 7,460 8,920 r/ 8,500 
erromolybdenum 2,280 2,670 2,310 2,200 r/ 2,300 
Ferrosilicomanganese 985 1,670 1,560 1,610 r/ 1,600 
Ferrosilicon 4,660 5,520 3,380 7,550 r/ 5,600 
Total , , Г > > 
Steel, crude 8/ thousand tons 772 807 r/ 1,010 1,060 1,040 
Semimanufactures do. 516 587 776 816 775 
Lead, mine output, Pb content 1,120 1,050 298 343 1,000 5/ 
anese ore and concentrate: 
Gross weight 39,700 43,800 49,900 63,000 62,900 5/ 
content 12,500 12,500 12,600 e/ 15,900 16,000 
Molybdenum: 
ne output, Mo content 13,600 14,400 14,500 r/ 14,900 15,900 5/ 
es 11,300 10,700 10,400 10,500 e/ 11,300 
Rhenium, mine output, Re content e/ kilogram 6,800 6,500 6,600 6,400 6,000 
elenium О. 49,400 50,600 50,000 е/ 49,500 e/ 45,000 
Silver do. 655,000 678,000 1,030,000 970,000 r/ 983,000 
Zinc, mine output, Zn content 25,100 31,000 29,700 29,400 31,000 5/ 
Barite 3,040 3,180 2,510 2,040 3,700 5/ 
Bentonite 1,210 1,050 1,080 989 1,200 5/ 
LT oos natural (ulexite) 132,000 97,100 203,000 117,000 86,000 5/ 
ement, hydraulic ousand tons 2,120 2,250 2,650 2,600 e/ 2,600 
RS (chalk) 3,780 4,000 4,890 5,660 5,600 
ays 
Cimita 2,970 2,600 1/ 405 500 r/ 1,000 
Kaolin 32,400 63,100 59,100 66,900 73,000 5/ 
er (unspecifi 18,600 16,000 20,300 17,000 37,600 5/ 
Diatomite 3,880 5,560 5,900 5,770 10,100 5/ 
Felds 2,980 4,010 5,740 4,150 10,000 5/ 
бурап 
rude thousand tons 254 336 424 511 552 S/ 
Calcined е/ do. 106 100 e/ 100 100 e/ 201 5/ 
Iodine, elemental 3,980 5,450 5,840 5,550 e/ 5,600 
is lazuli ogram 192 450 138 250 220 5/ 
ime, raulic thousand tons 1,300 1,200 1,300 1,300 1,250 
ithium carbonate 9,080 8,580 10,800 10,400 *10,400 
Nitrogen: Natural crude nitrates: 
odium (NaNQ3) thousand tons 497 473 515 532 e/ 500 
Potassium (KNO 10. 292 317 331 342 е/ 300 
ota do. 
Phosphates: 
Guano 1,450 1,310 139 100 r/ 2,500 5/ 
Rock CS 14,000 13,300 17,500 14,600 15,000 
О , , T > T > Г > 
Pigments, mineral, natural: Iron oxide 15,600 6,760 22,900 7,110 3,300 5/ 
Potash, КО equivalent е/ 50,000 55,000 55,000 55,000 5/ 50,000 
Potasium chloride (KCL) 45,100 58,000 58,800 60,000 e/ 55,000 
Pumice thousand tons 305 321 385 448 450 
Quartz, common do. 542 486 484 r/ 459 r/ 590 5/ 
alt, all types do. 1,840 1,680 1,670 1,440 1,700 5/ 
ium compounds, n.e.s.: Sulfate 39,400 r/ 33,800 46,400 46,400 46,400 
and and gravel (silica) « thousand tons 300 300 300 300 300 


ее footnotes at end of table. 


ТАВГЕ 1 
CHILE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi JOC DG 6:6 OG 6 67, 
INDU RIAL MINERA. ontinuec 
Stone: 
Limestone (calcium carbonate) thousand tons 3,780 3,400 r/ 4,890 r/ 5,650 r/ 6,300 5/ 
Marble _ 1,350 1,170 894 872 890 


Sulfur: 
Native, other than Frasch: 
— TReind | | | | | 


etin 28,600 18,900 24,000 937 r/ 1,000 

Caliche 347 400 450 e/ 450 e/ 450 

em (from smelters and oil refining) 187,000 278,000 306,000 385,000 350,000 
Talc 898 536 1,490 5,060 5,400 5/ 


-MINERAL FUELS AND RELATED MATERIALS 
oal, bituminous and lignite thousand tons 2,730 2,740 2,110 r/ 1,790 r/ 1,700 5/ 
Coke: Coke oven do. 350 400 300 e/ 350 e/ 350 
Gas natural: 
Gross million cubic meters 4,200 4,070 4,040 4,200 r/ 4,150 
Marketed do. 2,120 2,300 2,000 2,000 e/ 2,000 


Natural gas liquids: 
Natural gasoline thousand 42-gallon barrels 695 746 690 e/ 680 e/ 650 
Li ucfied troleum gas do. 2,150 2,090 2,000 e/ 1,970 e/ 2,000 
Total do. 2,850 2,840 2,690 е/ 2,650 е/ 2,650 


Petroleum: | i | | | 
Crude do. 7,160 6,500 5,420 5210 r/ 5,100 


Refin roducts: 
Li uted troleum do. 2,770 2,500 7,740 7,930 8,000 
Gasoline: 


Aviation do. 126 109 53 53 50 
Motor do. 12,300 12,500 13,300 13,600 13,400 
Jet fuel 1,770 2,290 2,380 2,440 2,400 
Kerosene 1,370 1,650 2,190 2,250 2,300 
Distillate fuel oil 14,400 15,200 17,900 18,400 18,500 
Residual fuel oil 9,300 г/ 8,490 1,770 1,810 1,800 
Unspecified 1,970 3,470 2,080 2,120 2,100 
ota 


э э ? > > 


e/ Estimated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through Sept. 1995. 

3/ In addition to the commodities listed, pyrite is also produced, but available information is inadequate to make reliable estimates of output levels. 
4/ Figures are the nonduplicate copper content of ore, concentrates, cement, copper, slags and minerals, copper as a byproduct measured at the 
last stage of processing as reported by Comision Chilena del Cobre (COCHILCO). Mine production reported by Servicie Nacional de 
Geologie y Mineria (SERNAGEOMIN) was as follows, in thousand metric-tons: 1990-1,620; 1991-1,840; and 1992-94, not available. 

5/ Reported figure. 

6/ Figures are ‘otal blister subsequently refined in Feb. 1995. Detailed statistics on electrowinning are now available and reported by the 
International Copper Study Group, Copper Bulletin (ICSG)-Feb. 1995 as follows, in metric tons: 1990-134.3 revised; 1991-144.1 revised; 
1992-122.3 revised; 1993-134.6 revised, 1994-134.4. 

7/ Figures are total refined copper distributed into two classes according to method of refining, fire-refined and electrolytic, which includes 
electrowon copper refined in Chile, as reported by the Chilean Copper Commission. 

8/ Excludes castings. 

9/ Includes natural sodium sulfate and anhydrous sodium sulfate, coproducts of the nitrate industry. 
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Major operating companies Location of Annual 
Commodi and major equity owners main facilities capaci 
за! (bituminous mpresa Nacional del Carbo NACAR), УШ, Х and All Regions ,306 
CORFOS subsidiary (40% Government, 60% - 
private 
Do. arbonifera Schwagner, 21%; Agencias X and All Regions р 
Universales, S.A., 39%; 1, 500 private 
shareholders 
Do. (sub-bituminous cos 18. de Carbones de Chile, ICAR 1a. X11 Region, Isla Riesco ,306 


de Petroleos de Chile, S.A., 81%; International 
Finance Corp. (I. Pate 8) 10% and Northern 


Strip Mining Ltd. 
opper orporacion Naciones is ois de ile Mines: 
(CODELCO-Chile) (100% Government owned) Chuquicamata 606 
El Teniente 309 
Andina 136 
Salvador 83 
Total 1,134 
Do. Do. Smelters: 
Chuquicamata 460 
El Teniente 360 
El Salvador 140 
Total 940 
Do. Do. Refineries 
Chuquicamata (sulfides) 600 
Chuquicamata (oxide) 85 
El Salvador 130 
Do. Do. SX-EW Plants: 
Chuquicamata (oxide) 130 
El Salvador ] 
El Teniente 2 
Do. Do. Sulfuric Acid Plants: 
Chuquicamata (3 plants) 830 
El Teniente 30 
оррег, gold, and silver mpresa Nactional de Mineria (ЕМАМ Plants: i 
(100% Government owned) Taltal, Salado, Matta, 
Vellenor Chancado 
Do. Do. Smelters: | 
Las Ventanas ]45 
Paipote 80 
Do. Do. Refinery: 
Las Ventanas 200 
Do. Do. SX-EW Plants: 
Vallenar, Chancado 20 
Do. Do. Sulfuric Acid Plant: 
Ventanas 225 
Do. 1a., Minera Disputada de-Las Condes, S.A. Mines: 
(Exxon, U.S. 87%, ENAMI 13%) Mina Las Bronces 70 
Mina El Soldado 60 
Mina El Cobre 18 


Copper Empresa Minera de Mantos Blancos S.A. (private Plant: 


100%; Anglo-American Corp., 88%; IFC, 12%) Mantos Blancos 90 
: А meliter: 
Antofagasta 30 
? , - ant: 


Mantos Blancos 20 
Do. Do. Sulfuric Ácid Plant: 
Mantos Blancos (shutdown 200 
Do. mpresa Minera Escondida Ltda. (BHP scondida, К caminoa 90 Cu 
RTZ Corp. PLC, 30%; JECO, 10%; IFC, 2594) Socompa, Antofagasta 2,200 (Kg, Au) 
Gold kilograms Cia. Minera San Jose, Ltda. (El Indio Mine, Barrio Industrial, Sitio No. 58, 6,300 Au 
owned by LAC Minerals of Canada, 83% Alto Panuelas, Coquimbo 
Jo. Jo. UL O-Chile (byproduct from copper uquicamata enieante, ul 
Government, 100% El Salvador and Andina 
old and Silver do. 1а. Minera Sronce-de Petorca armencita 240, Le ondes 00 Au 
Private 100% Santiago, Chile 
odine metric tons ociedad Quimica y Minera de Chile, Miraflores No. , Santiago ,200 


SOQUIMICH, Subsidiary of CORFO 
Government, 35%; private, 65% 
Potassium nitrate Do. Planta Maria Elena, Maria E 
Elena, Prov. 


a 


Commodi 
sodium nitrate 


sodium sulfate 


on ore 
on ore pellets 
| ead anc Inc 


Molybdenum 

Natural gas million cubic feet 

etroleum million barrels 

ilver kilograms. 
Do. ЗО. 
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Do. 
ia Minera del Pacifico, S.A., CAP's subsidiary 
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oc. Contractural Minera El Toqui Ltda., (LA 


Minerals of Canada, 100% 
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Cyprus Foot Minerals Co. of the United States) 
100% private 

OD -Chile (byproduct from copper 
Government, 100% 

МАР subsidiary of CORFC 


ODELCO4 Пе (byproduct from copper 


ia Minera Se da. El Indio Mine, (LA 
Minerals of Canada, 83% 
ia. Siderurgica de Huachipato S.A., CAF 


main facilities 
Planta Pedro de Valdivia, Pe 
de Valdivia Prov. 
Oficinia Anto Aniba 
Pinto 3228 
Pedro Pablo Munoz є А 
La Serena Province 
Minas El Е 
Algarrobo, Planta de Pellet, 
La Serena Province 
3 Urbinas No 53, Providencia, 
Santiago 
duerfanos 669, Santiago 


пиепапоѕ J, Santiago 

Ahumada 341, Santiago 

jo. 

riuerfanos J, santiago 

sarrio Industrial, Alto Panielas, 
Coquimbo 

duerfanos 669, Santiago 


Major operating companies Location of Annual 


Y 
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subsidiary (100%, private) 


THE MINERAL INDUSTRY OF 


CHINA 


By Pui-Kwan Tse! 


China, the most populous country in the world, faced 
enormous challenges in managing its transition from a 
central planning system to a market oriented system. At 
the fourth plenary session of the 14th central committee 
held in September 1994, the Communist Party 
emphasized the theme of stability rather than reform in 
a resolute way. The Government expressed concerns 
about rising prices, unrest among the unemployed, 
agitation by peasants whose incomes have been squeezed 
by rising costs, and the greater incidence of crime across 
the country. 

In 1994, China's gross domestic product (GDP) grew 
11.8%, the cost of living increased by 24.1%, and retail 
prices rose by 21.796 compared with those of previous 
year.” The Government also found the task of reforming 
state-owned enterprises more challenging and politically 
riskier than expected. According to an official from the 
State Statistics Bureau, more than 40% of state-owned 
companies showed a loss. China's state-owned 
enterprises had a surplus work force of at least 17 
million people and more than 120 million surplus 
laborers in the rural areas. Additionally, there were 
millions of jobless peasants in the rural areas where the 
Government did not measure the unemployment rate. 
The planned implementation to rationalize 100 state- 
owned enterprises in 18 cities was postponed until 1995 
because of the fear of worker unrest. More than 8,000 
workers in the Karamay Oilfield in Xinjiang Uygur 
Zizhiqu’ were on strike in September 1994, demanding 
higher wages and better welfare benefits. 


Government Policies and Programs 


On March 25, 1994, the State Council issued policy 
guidelines for developing industries for the 1990's in 
China. China would accelerate the development of the 
machinery, electronic, petrochemical, automobile, and 
construction sectors. In the fuels sector, China would 
place equal emphasis on the development and 
conservation of energy to achieve a balanced 
development of both the economy and the environment. 
The country would accelerate the construction of state- 
owned coal mines and would make efforts to improve 
local mines operated by townships. It would continue to 
develop both thermal and hydroelectric power and 


expand nuclear power.‘ 

In 1994, China overhauled its tax system by 
simplifying collection procedures and boosting the 
central Government's dwindling share of revenues. A 
uniform 3396 tax rate on all enterprises replaced the 
5596 tax levied on large- and medium-size enterprises. 
Preferential taxes on foreign enterprises and joint 
ventures would not be affected initially, but these taxes 
would eventually be brought in line with the rate of 
those levied on domestic enterprises. A value-added-tax 
(VAT) would be applied at an uniform rate of 17% on 
all goods in circulation, but an additional excise tax 
would be levied on such luxury items as cigarettes, 
alcohol, cosmetic products, gas, and petroleum. А 
mineral resource fee, or a tax from 1% to 4%, would be 
levied on each mining operator. Also, China replaced 
its official two-tiered exchange rate with a single unified 
rate. 

An important legal framework, the Company Law, 
was passed in 1994. The Company Law provided a 
legal and unified basis for the establishment and 
operation of a company in China. Under the law, two 
forms of companies may be established—a limited 
liability company and a joint-stock company. The law 
covered all ownerships—private, public, and foreign- 
funded enterprises. The Government aimed to achieve 
a separation of the ownership function of the State from 
the management of the enterprises within a framework of 
greater autonomy and accountability. This allowed a 
fundamental restructuring of the state-owned enterprises. 
However, the Government also reemphasized that state- 
owned enterprises are the cornerstone of the Chinese 
economy. The Government has been seeking foreign 
investors to finance technical renovation in state-owned 
enterprises. 

The reform of an independent financial system was on 
hold. The People's Bank of China (PBC) is supposed to 
be a independent central bank, but its independence has 
not been guaranteed. Its right to handle basic currency 
and enforce financial regulations remained under the 
monetary policy committee of the Government. Any 
reform progress depended on the Bank's obligation to 
continue funding ailing state-owned enterprises. The 
central bank also lacked authority under the law to 
adequately supervise nonbank financial institutions, such 
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as trust and investment companies. 

Mineral resources are considered a part of the national 
heritage. The mining industry has been mostly off-limits 
to foreign investment. Recently, Chinese authorities 
realized that the development of mineral resources 
required a large amount of capital and advanced 
technology, both of which China lacked. However, 
international mining companies doing business in China 
faced many obstacles. State agencies battled over 
jurisdiction on mining ventures. Rules on taxation, 
operating policies, and project examination procedures 
needed to be clarified. 

The State Planning Commission announced a halt on 
investments for aluminum and copper semimanufactured 
products. In recent years, commerce among these 
commodities was distorted and the supply of raw 
materials remained limited.? 

According to a company official, China National 
Nonferrous Metals Industry Corp. (CNNC) was waiting 
for Government approval to become a holding company 
in 1995. The Government would set up a national 
association to manage the nonferrous industry. CNNC 
would hold shares in its subsidiaries but would not be 
directly involved in their business operations. CNNC 
would focus on diversifying its business and tapping 
overseas resources and capital to secure the supply of 
raw materials needed for expansion. CNNC would 
select a few of its subsidiaries to be listed on the 
domestic stock market.? 

Beginning in the 1980's, China devoted significant 
attention to protecting the environment. The National 
Environmental Protection Agency was established during 
the 1980's to supervise environmental protection, to 
promulgate national standards, апа to establish 
environmental monitoring systems. In 1989, National 
People’s Congress issued mineral resources laws and 
environmental protection laws to safeguard the country’s 
natural resources and to limit pollution levels. 


Production 


The demand for steel was expected to reach 120 
million metric tons (Mmt) by the year 2000 in China. 
China planned to expand total steel output capacity from 
the current level of 100 Mmt to 135 Mmt by the year 
2000. The development of China's steelmaking 
industries would focus on expansion and renovation of 
existing facilities. According to the Ministry of 
Metallurgical Industry (MMI), domestic steel companies 
were expected to supply 95% of the different types of 
steel products for the construction of railways, power 
stations, and ships by the end of this century. Nearly 
80% of oil pipes and automobile steel parts would be 
supplied by domestic sources. By the year 2000, MMI 
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anticipated that domestic steel enterprises would produce 
about 90% of rolled steel products to meet international 
standards. Much of today's equipment still conforms to 
1950 standards in China and currently, only about 25% 
of the country's steel equipment is considered modern. 
Approximately 3476 of steel output is from continuous 
casting. The Government has initiated plans to improve 
the quality and efficiency of rolled steel production. И 
also sought to maintain energy consumption below 1.45 
metric tons (mt) of standard coal equivalent per ton of 
steel and to increase annual production to 55 mt of steel 
per worker. 

The Chinese Government estimated that the country's 
manufacturers will require about 4 Mmt of strip steel, 20 
Mmt of sheet steel, and 14 Mmt of steel plate by the end 
of the decade. Domestic steel enterprises can supply 
most of these products. Even though the output capacity 
of high-grade steel products for rails, oil pipe, cold 
rolled plate, and silicon steel sheet had increased at an 
annual rate of 9%, the country was expected to remain 
in short supply by 5.7 Mmt of high-grade steel products. 

MMI planned to renovate open-hearth furnaces with 
converters in existing steel plants in the Ninth Five-Year 
Plan (1996-2000). The aim was to reduce China's open- 
hearth furnace output capacity to 8 million metric tons 
per year (Mmt/a) by the year 2000 and to phase it out 
completely by 2005.  Presently, China's electric arc 
furnace (EAF) output capacity is about 20 Mmt/a. The 
output capacity for the majority of them is about 15 mt 
each. MMI estimated that the total EAF output capacity 
will be about 25% of total steel production capacity in 
the next 10 years. The limited supply of domestic scrap 
and restricted power supplies in most parts of the 
country would restrict the share of EAF steel production 
in China. 

In 1994, the world demand for nonferrous metals 
recovered and nonferrous metal prices increased. Prices 
for nonferrous metals also had risen in China. 
Compared with January 1994, the average domestic 
market price in October 1994 had increased by 39% for 
aluminum, 28% for copper, 43% for lead, 1046 for 
nickel, and 1596 for tin. The rapid price increase for 
raw materials and energy caused metal production costs 
to rise sharply. In June, the Government stopped 
Futures Market trading in rolled steel, coal, and sugar. 
Large amounts of speculative capital turned up in the 
nonferrous market, pushing prices higher. Following the 
stabilizing steps taken by the Government, metal prices 
held constant at the Shanghai and the Shenzhen Metal 
Exchange Markets at yearend. 

China imported more than 1 Mmt of alumina in the 
first 7 months of 1994’ and that reportedly forced 
domestic alumina producers to cut their output. The 
demand for aluminum metal and other metals in the 


construction sector was lower than expected because of 
a Land Tax Regulation imposed on the capital gains tax 
on the assignment of real property in the first half of the 
year. To boost the market, the Government reduced the 
VAT, originally introduced in January 1994, on 
nonferrous metals from 17% to 13% and loosened its 
macrocontrol measures in mid-1994. In mid-1994, the 
domestic demand for aluminum increased. The price of 
aluminum metal rose sharply because of the decrease in 
imports and the increase in exports of aluminum in 
China. The Yangcheng Evening News in Guangzhou, 
Guangdong Province, reported that "hoarders" in 
Guangzhou and Hainan Province kept large stocks of 
aluminum off the market to drive the price up. The 
price in the Shenzhen Metal Exchange Market went up 
from 11,700 yuan/mt of aluminum in January to 18,000 
yuan/mt in December 1994. China was expected to 
produce 1.45 Mmt of aluminum in 1994. 

According to an official from CNNC, about 5146 of 
the alumina consumed at China's 69 smelters in 1994 
was imported. The Government expected that domestic 
smelters would increase the consumption of domestic 
alumina to 70% in 1995. In an attempt to reduce the 
imported alumina supply, CNNC’s four alumina 
producers—the Great Wall Aluminum Corp. (the 
Zhengzhou Aluminum Plant and the Zhongzhou 
Aluminum Plant), the Guizhou Aluminum Plant, the 
Shandong Aluminum Plant, and the Shanxi Aluminum 
Plant, reportedly planned to lower their second-grade 
alumina price from 1,750 yuan/mt in 1994 to 1,650 
yuan/mt in 1995. The Government planned to increase 
the import tax of alumina from the current 7% to 20% 
in 1995. According to officials from CNNC, it planned 
to stockpile 120,000 mt of alumina and to import less 
than 1 Mmt of alumina in 1995.° 

China’s output of antimony accounts for about 75% of 
the world’s total. In the past several years, world supply 
of antimony exceeded the demand in the world market. 
In 1993, the State Council and the Ministry of Foreign 
Trade and Economic Cooperation (MFTEC) approved 
the formation of the China National Tungsten and 
Antimony Import Export Corp. to oversee the export of 
antimony and to clamp down on illegal exports. At the 
same time, the Government removed subsidies and 
increased the tax burden on antimony production 
enterprises. China antimony producers began to cut 
back on production and reduced the export of antimony 
at low price. Heavy rainstorms caused great difficulty 
in shipping products from the Guangxi and Hunan areas 
in the summer of 1994 and most western antimony 
consumers faced shortages of antimony in the third 
quarter of 1994. In April 1994, the price of antimony 
was about 15,000 yuan/mt in China. In August 1994, 
the price of antimony went up to 36,000 yuan/mt. By 


October 1994, western antimony consumers had 
difficulties in obtaining antimony from China, even 
though they were willing to pay premium prices. 
Domestic copper mine production remained at around 
350,000 mt in 1994. The output of refined copper fell 
short of the 720,000 mt target by 3%. The inadequate 


domestic supply of copper ore restrained the output of 


copper. 

Demand for nickel exceeded supply in China. China 
was expected to produce 31,000 mt of nickel in 1994. 
With the expansion of stainless steel and steel alloy 
production, the price of nickel went up by 10% to 
57,000 yuan/mt in the first 6 months of the year. The 
demand of nickel dropped considerably in the second 
half of the year. However, the per-ton price of nickel 
was maintained at 57,000 yuan. 

China's tungsten production accounted for 70% of the 
world's total. The price of tungsten has continually 
declined in the past several years. Chinese tungsten 
enterprises faced serious losses since the State 
Government eliminated subsidies on production and 
exports in the early 1990’s. In addition, beginning in 
1994, the Government levied a resources tax, a VAT, 
and a consumption tax on mines, thus decreasing profits 
of tungsten enterprises. In July 1994, the China 
Tungsten Association, consisting of 21 large and medium 
tungsten producers in China, formed a task force to 
monitor the production and market price of tungsten in 
both the domestic and international markets. China 
would reportedly adopt measures to limit production and 
maintain a world market price to ensure a profit margin. 
Although the price of tungsten concentrates (containing 
65% tungsten trioxide) in the domestic market had risen 
from 9,000 yuan/mt at the end of 1993 to 20,000 
yuan/mt in August 1994, the average production costs 
reportedly remained higher than the selling price in 
China. ‘Chinese tungsten producers expected to maintain 
the price level of tungsten concentrates above 30,000 
yuan/mt. The production of tungsten was expected to 
drop by 14% from that of the previous year. 

China’s bismuth production ranked first in the world. 
In the summer of 1994, heavy flooding in the southern 
part of China hampered bismuth mine and refinery 
production facilities in that region. The price of bismuth 
in both domestic and international markets went up 
sharply at that time. Between January and May, 99.99% 
pure bismuth cost about 46,000 yuan/mt in China. By 
July 1994, the supply of bismuth was tightened and 
bismuth prices soared to 78,000 yuan/mt. The 
production of major mineral commodities is listed in 
table 1. 


Trade 


According to the General Administration of Customs 
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of China, total foreign trade in 1994 reached $236.7 
billion,’ accounting for almost 46% of China's GDP. 
The value of imports was $115.7 billion, an increase of 
11.296 from that of 1993. The value of exports. was 
$121 billion, up 31.996 from that of 1993. Following a 
year of trade deficits, China returned to a favorable trade 
balance. 

MFTEC published regulations for quota controls on 
export commodities in July 1994. Mineral and metal 
commodities under import quota control were crude oil, 
oil refinery products, and chemical fertilizers, such as 
potash and phosphate. Crude oil and oil refinery 
products would be handled by the China National 
Chemical Import and Export Corp. (Sinochem), China 
International Petrochemical United Corp. (Unipec), and 
the United China Petroleum Corp. The Tariff Policy 
Commission of the State Council announced provisional 
rates for 255 items that were subject to change beginning 
March 1, 1995. China reduced export tariffs on lead ore 
and concentrates, zinc ore and concentrates, and 
unforged lead and scrap lead to 0%; tin ore and 
concentrates from 50% to 20%; phosphate from 20% to 
10%; and forged zinc and scrap zinc from 20% to 5%." 

The soaring price in the international market and 
tightened Government credit control limited imports of 
.copper to China. In 1994, China reduced its imports of 
copper concentrates and copper metal from the previous 
year by 5% and 20%, respectively. The domestic 
copper price rose by more than 6046 in 1994, reaching 
29,000 yuan/mt in November. 

The United States is China's largest supplier of copper 
scrap. In the first three quarters of 1994, China 
imported more than 600,000 mt of copper scrap, mainly 
from the United States and European countries. This 
was higher than total copper scrap imports in 1993. 
Low labor costs for dismantling and reprocessing 
allowed small Chinese copper producers to compete for 
copper scrap. Also, the 17% VAT did not apply to 
imported scrap if products made from that material were 
reexported. While China's imports of copper scrap 
increased, imports of primary copper metal and its alloy 
decreased so that the total copper consumption remained 
constant in 1994 compared with that of 1993. 

The supply of lead and zinc exceeded demand on the 
domestic market. The increase in demand for lead in the 
international market led China to raise its exports of lead 
to earn foreign exchange. According to the General 
Administration of Customs of China, in the first 10 
months of 1994, China exported 122,700 mt of lead, up 
8676 from that of 1993. However, the excessive export 
of lead led to a shortage in supply in the domestic 
market in the second half of the year. At the beginning 
of the year, the price of lead was 3,400 yuan/mt, but in 
August, the lead price soared to 5,000 yuan/mt. In 
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1994, China was expected to produce 410,000 mt of 
lead. The combination of domestic consumption and 
exports to other countries was to be about 440,000 mt. 
As a result, there was a shortfall of 30,000 mt of lead. 


Structure of the Mineral Industry 


All Chinese large minerals and metals enterprises are 
state-owned. However, considerable overlapping of 
authority existed for various mineral and metal 
commodities. MMI is responsible for barite, iron ore, 
iron, manganese, and steel production, as well as some 
magnesite and dolomite mines and plants. CNNC is in 
charge of nonferrous metals and byproduct outputs of 
bismuth, gold, and silver. Gold production is supervised 
by the China National Gold Corp. The Ministry of 
Chemical Industry has responsibility for boron, 
potassium, phosphate, salt, sulfur, various inorganic 
salts, and chemical fertilizers. The China Non-metallic 
Mineral Industry Corp. is responsible for the operation 
of mines and processing facilities for a wide array of 
industrial minerals and subordinate processing 
enterprises. The State Administration of Building 
Materials is in charge of cement, dolomite, limestone, 
sand and gravel, and stone aggregates used for 
construction. For the energy sector, the following are 
responsible for all aspects of energy exploration, 
production, or mining: the Ministry of Coal Industry 
(coal); China National Petroleum and Natural Gas Corp., 
generally known as China National Petroleum Corp. 
(onshore oil and natural gas); China National Offshore 
Oil Corp., (offshore oil and natural gas); and China 
National Nuclear Corp. (uranium). Major nonfuel and 
fuel producers are listed in table 2. 


Commodity Review 
Metals 


Aluminum.—The second-stage construction of the . 
Shanxi Aluminum Plant in Hejin Xian, Shanxi Province, 
was completed. Trial runs began in August 1994. The 
3.9 billion yuan investment project took 5 years to 
complete and, with a total output capacity of 1.2 Mmt, 
is China’s largest alumina producer. The Government 
planned to continue increasing the plant output capacity 
of alumina to 2 Mmt/a. An aluminum smelter, 
aluminum alloy plant, and a cement plant were included 
in the Shanxi Aluminum Plant’s third-phase expansion 
plan." 

CNNC and the People's Government of Guangxi 
Zhuangzu Zizhiqu joint-investment project, the Guangxi 
Pingguo Aluminum Co. at Pingguo Xian, was nearly 
completed in 1994. The 100,000 metric tons per year 


(mt/a) aluminum smelter began trial runs in September. 
Alumina production was scheduled to be put into 
operation in early 1995. The construction of five 
bauxite mines was completed. Initial output capacity 
would be 1.9 Mmt/a of bauxite. The first-phase 
construction site covered an area of 1,750 square 
kilometers (km?) and reportedly contains bauxite reserves 
of 240 Mmt. The main equipment and technology for 
producing alumina and aluminum metal were imported 
from Denmark, France, Holland, Japan, and Sweden, 
whose Governments made preferential loans to purchase 
the technology, equipment, and staff training." 

Alumax Inc. of the United States opened a 
representative office in Beijing. According to an official 
from Alumax Inc., the company planned to invest $250 


million in pursuing joint ventures on manufacturing - 


aluminum building products in China. Alumax Inc. 
would provide technical assistance through a co- 
operative agreement with CNNC.” 

CNNC and Hwangs International Holdings Ltd. 
(Hwangs) of the United States signed a contract for a 
joint venture. Under the agreement, CNNC's 
subsidiary, the Lanzhou Aluminum Plant in Lanzhou, 
Gansu Province, with a 5176 share and Hwangs with a 
49% share would invest $188.4 million to develop the 
aluminum industry in China. The joint venture was 
named the Yellow River Aluminum Co. Ltd. Hwangs 
would introduce advanced smelting technology and 
modern management to the joint venture. The joint 
venture planned to add about 100,000 mt of aluminum 
output capacity to the Lanzhou Aluminum Plant.'4 

The China International Trust and Investment Corp. 
(Citic) of Australia, a Chinese state-owned company, 
reached an agreement with Portman Mining Ltd. of 
Australia to purchase 45 million shares or 52.5%, (with 
each share valued at 84 Australia cents) from Portman 
Mining Ltd. The purchase was subject to shareholder 
and Australian Foreign Investment Review Board 
approval. The formal deal was expected to be completed 
in February 1995. Citic (Australia), through Portman 
Mining Ltd., planned to secure mineral resources to 
supply to China and other Asian countries. Citic 
(Australia) was set up by Citic in 1986 when it bought 
10% of the Portland Aluminium Smelter."? 


Chromium.—The Xinhua News Agency reported that 
a large chromium deposit was found in Xizang Zizhiqu. 
The Xizang government completed the first-phase 
construction of its Luobusa chromium/iron mine. The 
mine had a reported annual output of 50,000 mt of 
chromium ore having a metal content as high as 50%. 
According to the Xizang Statistical Yearbook, Xizang 
Zizhiqu produced 84,175 mt of chromium ore in 1992. 


Copper.—The Government approved the proposed 
expansion plan of the Guixi Smelter by Jiangxi Copper 
Co. in Jiangxi Province. The second-phase construction 
will cost about 1.9 billion yuan. After completion, 
annual output capacity of electrolytic copper would 
increase from the current 86,000 mt/a to 200,000 mt/a. 
Most of the key equipment and technology would be 
obtained from other countries. '° 

The Tongling Nonferrous Metals Co., in Anhui 
Province, and a Hong Kong company formed a joint 
venture to invest $161 million for the expansion of 
refined copper production at the Tongling copper 
smelter. The new plant was scheduled to be in operation 
in 1996 and was expected to increase the company’s 
annual output capacity to 170,000 mt of refined copper." 

Gold Mines of Australia Ltd. (GMA) signed a letter of 
intent with CNNC and Asia Resource Capital Ltd. on 
GMA's Mount Lyell copper-gold mine in Tasmania, 
Australia. Under the agreement, CNNC would purchase 
10096 of the Mount Lyell Mine's output for 4 years, 
from January 1, 1996 to December 31, 1999, at the 
London Metal Exchange (LME) copper price at the time 
of purchase. CNNC would also guarantee GMA that the 
company will pay a minimum copper price of $1.98 per 
kilogram (kg) [$0.90 per pound (1b)] for 77% of the 
mine's output. In return, GMA granted CNNC an 
option to acquire 2096 of the Mount Lyell Mine for 
$19.4 million at any time before mine startup or 
February 1, 1996. If CNNC exercised its option, the 
$1.98 per kg ($0.90 per Ib) price guaranteed by CNNC 
would increase from 77% to 96.25% of the mine output 
share. GMA reportedly planned to invest $40 million to 
restart production at the mine in 1995. The mine was 
closed in 1991 by the former owner, Renison Goldfield 
Consolidated. After restart, the mine would have an 
initial production capacity of 1.5 Mmt/a, increasing to 2 
Mmt/a in the second year, and to 3.5 Mmt/a in 1998. 
The ore contained about 1.276 of copper and 0.3 gram 
per metric ton (g/mt) of gold.'* 

LME brokers, including Crédit Lyonnais Rouse, 
Merrill Lynch, Lehman Brothers, and  Prubache 
Securities, reportedly claimed that Citic's subsidiary, 
Citic Shanghai, owed them about $40 million for copper 
trade in 1994. The Chinese Government arrested four 
staff employees in Shanghai on corruption charges 
relating to unauthorized trading. According to Citic, no 
domestic subsidiary of Citic was permitted to acquire 
foreign credit from overseas except the Citic Industrial 
Bank. Citic also claimed that, under the laws of China, 
Citic's Shanghai Branch was an independent legal entity 
and that the parent company would not be liable to pay 
the debt. However, the LME brokers insisted that Citic 
Shanghai was a branch and not a subsidiary of Citic. 
Negotiations on this matter were to begin in mid-January 
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1995.' 2 


Gold.—The State Council decided to permit foreign 
investors to invest in certain types of gold mines in 
China. Foreign investors could participate in mines with 
either low-grade ores or which required advanced 
smelting technology. China has selected 10 gold mines, 
with proven reserves of ranging from 10 mt to 50 mt, as 
pilot projects in the provinces of Guizhou, Guangdong, 
Jilin, Liaoning, Shandong, and Yunnan, and in Guangxi 
Zhuang Zizhiqu. The China National Gold Corp. 
(CNGC), on behalf of the Government, would negotiate 
and sign the contracts with foreign investors. Any gold 
output must be sold to the Government at a price of 
about 10% below the international gold market price.?! 

Statistical information on gold and silver was 
considered a state secret in China. However, an official 
from the Ministry of Geology and Mineral Resources 
(МСМК) disclosed that the 1993 output of gold in China 
was about 90 mt.” This was well below estimates by 
Western gold observers. Chinese gold producers were 
required to sell their gold to PBC at a fixed price of 
96.96 yuan/g. According to an official of MMI’s State 
Gold Bureau, only about 84% of all gold output was 
sold to the PBC in August 1994, while the rest was 
illegally traded. Shandong is the largest gold-producing 
province in China. In August, the Provincial 
Government of Shandong reportedly closed down 641 
illegal gold mines and 50 retailing and processing shops 
in Shandong. The Government estimated that more than 
300,000 illegal entities were involved in private gold 
mining. The State Gold Bureau, PBC, security 
departments, and local governments made efforts to 
eliminate illegal gold exploration and marketing. 

According to an official of the State Gold Bureau, the 
Government decided to allocate $47.1 million to finance 
gold geological prospecting programs in 1995. The 
funds would be provided to domestic gold enterprises at 
low interest rates. 

Barrick Power Gold Corp., a joint venture of America 
Barrick Resources Corp. of the United States and Power 
Corp. of Canada, signed letters of intent to set up two 
joint ventures with CNGC to develop the Paishanlou 
deposit in Liaoning Province and the Changkeng deposit 
in Guangdong Province. In the first agreement, Barrick 
Power Gold Corp. would acquire a 75% interest and 
provide management, technology, and financing in the 
Paishanlou deposit. Initial capital investment would be 
$40 million. A prefeasibility study reportedly envisaged 
an open pit mine producing 30,000 metric tons per day 
(mt/d) of ore and milling 4,000 mt/d. The Paishanlou 
deposit reportedly has gold reserves of about 50 mt. 
Construction was expected to take 3 years to complete.” 

In the second agreement, Barrick Power Gold Corp. 
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and СМСС would conduct joint exploration, 
development, and production at the Changkeng deposit. 
Changkeng is reportedly a refractory deposit and the 
Barrick Power Gold Corp. believed that its autoclaving 
technology would be particularly suitable for the 
development. Samples from the Changkeng deposit have 
already been tested at Barrick’s Goldstrike Mine in 
Nevada. An exploration program was planned for the 
Changkeng deposit in 1995 when the joint venture 
company is established.” 

The Asia Minerals Corp. of Canada and the Shandong 
Zhaoyuan City Gold Corp. of China signed an 
agreement to invest $35.2 million in the development of 
the Yingezhuang Mine in Shandong Province. A 
feasibility study indicated that the mine has minable ore 
reserves of 19.4 Mmt at a grade of 2.82 grams per 
metric ton (g/mt) of gold.? According to Asia Minerals 
Corp., the Yingezhuang Mine, which started up in 1992, 
has a current capacity of 400 mt/d. In 1993, the mine 
produced 340 kg of gold from 140,000 mt of ore, at a 
reported cost of $6.10 per gram. Gold occurs in a shear 
zone within an altered granite. The mineralogy is 
described as "simple" and recovery from flotation and 
cyanide leaching was 91% in 1993. The feasibility study 
proposed to increase daily capacity to 2,000 mt. In 
addition, more work was required to evaluate the mine's 
economic potential and define mining reserves. 
According to the agreement, Asia Minerals Corp. must 
finance $3.5 million on underground drilling, 
engineering, and design work in order to earn its 5096 of 
interest of the mine. The agreement would be submitted 
to the Government for approval. Asia Minerals Corp. 
also has shown interest in developing the Lannigou Mine 
in southern Guizhou Province, which reportedly contains 
45 mt of gold.” 


Iron and Steel.—At the beginning of 1994, the 
Government removed the quota and licensing system for 
steel imports. China planned to import 12 Mmt of 
rolled steel in 1994, but imports reached more than 14 
Mmt of rolled steel in the first 8 months; most of the 
receipts were imported through unofficial channels.” 
Total rolled steel imports were expected to reach 20 
Mmt in 1994. Reportedly, 3,900 domestic companies 
were importing steel in the first quarter of 1994. The 
number of steel importers reportedly increased to more 
than 6,900 by the end of June. Steel imports 
substantially exceeded demand and increased steel 
stockpiles. In addition, the Government tightened the 
bank credit policy to control investments in order to 
bring down inflation. The price of most steel products 
has declined more than 10% since early 1994. 

In September 1994, the Chinese Government issued a 
series of regulations to control steel imports. All 


shipments of steel products had to be registered. 
Imported rolled steel used in making products that were 
exported was not allowed to be sold on the domestic 
market. Steel imported through barter, border trade, or 
through other non-cash transactions required the payment 
of normal tariffs instead of receiving preferential 
treatment as before. The Government's justification was 
that this move was necessary to protect Chinese steel 
production. Officials from the ministries of Foreign 
Trade, Planning, Metallurgy, and Internal Trade, as well 
as the State Administration for the Inspection of Import 
and Export Commodities participated in setting up a steel 
subcommittee under the China Chamber of Commerce of 
Metals, Minerals, and Chemicals Importers and 
Exporters. The subcommittee was to coordinate import 
and export prices, marketing, business contracts, and 
product quality. Тһе Government ordered steel 
companies to reduce their production of rolled steel 
products by 10% in the second half of the year. The 
subcommittee also announced that the China National 
Metals and Minerals Import and Export Corp. 
(Minmetal) was the sole company that could negotiate on 
steel imports with Japanese steel export companies.”* 

Most of China's iron and steel enterprises have 
reportedly experienced very difficult financial situations. 
The price of raw materials and energy have increased 
sharply in the past 2 years. Triangle debts (inter- 
enterprise debts) between steel producers increased. The 
Government miniretrenchment plan, put into effect in 
July 1993, reportedly resulted in iron and steel 
enterprises owing billions of yuan to coal suppliers and 
electric powerplants. In order to continue providing coal 
and electricity to the steel plants, fuel and energy 
suppliers insisted that steel plants first repay the funds 
owed them.  Anshan Iron and Steel Corp. (Angang), 
China's largest steel producer until 1994, was forced to 
shut down two blast furnaces in December 1994 because 
it had no cash to pay for coal. Many other steel plants 
also were facing the same problem. Shoudu Iron and 
Steel Complex (Shougang), long regarded as an 
economically efficient enterprise in China, had to obtain 
a bank loan in order to pay its workers for 1 month in 
1994.” 

Brazil’s Companhia Vale do Rio Doce (CVRD) and 
MMI agreed to construct a new deepwater port in 
northern Brazil. Construction of a new port would 
reduce the cost of transporting ore across the country. 
MMI’s agreement for port construction was one of the 
remaining obstacles to the proposed joint venture 
between CVRD and MMI to mine iron ore in Carajas, 
northern Brazil. The joint-venture project included 
installation of a new mining unit to expand the output 
capacity by 8 Mmt/a. In 1994, CVRD reportedly sold 
7 Mmt of iron ore to China. CVRD expected to sell 15 


Mmt of iron ore to China by 1996.” 

Angang and the Schloemann-Siemag [International 
Engineering Co. Ltd. of Germany formed a joint 
venture, Angang-SMS, to design and manufacture 
metallurgical equipment. The major task of the joint 
venture was to carry out technical renovation at Angang. 
The cooperative agreement would last for 11 years with 
equal partnership.?' 

The third-phase expansion of the Baoshan Iron and 
Steel Complex (Baogang) was expected to be completed 
in 1998. With an additional 4.3 Mmt steelmaking 
capacity, Baogang would have an annual output capacity 
of 11.5 Mmt of crude steel. The third-phase expansion 
focused on the production of hot-rolled and cold-rolled 
steel sheet and strip, including tinplate, electrical sheet, 
hot-rolled steel for welded oil pipes, and plate for 
shipbuilding. Upon completion, Baogang's continuous 
casting capability was expected to increase from 60% to 
90%. The No. 3 blast furnace, with a design capacity 
of 4,350 cubic meters (m?) and an annual production 
capacity of 3.5 Mmt of iron, went into operation in 
September 1994. The total pig iron output capacity 
increased to 9.75 Mmt/a. The hot rolling mill was being 
supplied by Mitsubishi Heavy Industries. Clecim of 
France and Danieli of Italy won a contract to supply a 
1.5 Mmt/a DC electric furnace and a continuous caster 
to produce 980,000 mt/a of pierced billet. SMS 
Schloemann-Siemag, Mannesmann-Demag, and Siemens 
of Germany, Nippon Steel of Japan, and Littel of the 
United States would supply a 1,420-millimeter (mm) 
cold-rolled strip mill and tinning line. Baogang 
imported about 95% of its iron ore from Australia, 
Brazil, India, and South Africa.*” 

Baogang and Mannesmann Demag AG of Germany 
reportedly established Demag Metal Plant Technology 
Ltd., a 4976 to 5176 equity joint venture, with a total 
investment of $5 million. The joint venture would 
design, manufacture, and sell metallurgical equipment 
and was expected to begin operation in January 1995, 
focusing on markets in China and Southeast Asia.” 

Since 1992, Bao-Trans Enterprises Ltd., a joint 
venture between Baogang and a Hong Kong company, 
provided Baogang with shipping services for imports of 
iron ore. It also transported coal and other commodities 
to export customers. Baogang has set up two more joint 
ventures in Hong Kong—Bao Island with Island 
Navigation Corp. International Ltd. and Bao Hercules 
with a Chinese state-owned metal company in New 
York.” 

Shougang formed a subsidiary, Shougang Concord 
International Transport, to Handle its iron ore imports. 
It chartered vessels to transport iron ore from its Hierro 
Peru Iron Mine in Peru to China. Shougang hoped to 
establish a company fleet during the next 2 years. 
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Shougang's Hierro Peru Iron Mine reportedly 
produced 6.86 Mmt of iron ore in 1994. Shougang 
reported profits of more than $5 million in the first year 
after it took over the operation. In September, the 
Hierro Peru Iron Mine workers went on strike for 2 days 
in a dispute over medical care, housing, profit-sharing, 
and pay-related issues. Agreements were reached on 
most issues, with the exception of profit-sharing, which 
was reportedly to be settled in court.?? 

The Guangzhou Iron and Steel Co., Boulder Gold of 
the United States, and Australia Oversea Resources 
signed a joint-venture agreement to build a mill that 
would have the capability to produce 55,000 mt/a of 
stainless bars from 12 mm to 35 mm diameter and wire 
rod from 5.5 mm to 8 mm diameter in Guangzhou, 
Guangdong Province. The mill would also be 
technically capable of producing structural shapes with 
minor equipment modifications. The mill was based on 
primary melting in coreless induction furnaces and 
secondary refining and featured an in-line arrangement 
between casting and reheating. Total investment was to 
be about $85 million. In addition, the joint venture also 
proposed to build a stainless steel bar and wire rod 
plant. The plant would have an output capacity of 
500,000 mt/a of steel products. The joint-venture 
arrangement was submitted to the Provincial and State 
Governments for approval.?? 

The Taiyuan Iron and Steel Co. at Lufan Xian, 
Taiyuan Shi, Shanxi Province, completed the 
construction of its Jianshan Iron Mine in 1994. The 
mine had proven reserves of 158 Mmt and was designed 
to have an annual output capacity of 4 Mmt of iron 
ore." Taiyuan Iron and Steel Co. also built a 1.6 Mmt/a 
iron concentrate plant near the mine site. In addition, 
Taiyuan Iron and Steel Co. completed the installation of 
its hot strip mill purchased more than 5 years ago from 
Nisshin Steel of Japan. The installed hot strip mill at the 
Taiyuan Iron and Steel Co. was a reconstructed mill that 
formerly was the No. 1 hot strip mill at Nisshin’s Kure 
Works, closed in 1986. The mill has a capacity of 2.6 
Mmt/a. Taiyuan Iron and Steel Co. planned to produce 
1.35 Mmt/a of hot-rolled coil at this facility. 

The Wuhan Iron and Steel Co. (Wugang) appointed 
SMS Schloemann-Siemag AG as the consortium leader 
to supply one two-strand wire rod mill with a capacity of 
700,000 mt/a. Another consortium partner would be 
General Electric of the United States to supply electrical 
equipment. The mill will be designed for wire-rod 
production ranging from 5.5 mm to 20 mm diameter. 
The rolling speed will be at a maximum of 120 meters 
per second. The total cost was $30 million and the mill 
was scheduled to start production in 1996.” 

Danieli and C. Officine Meccaniche SpA of Italy was 
awarded a contract by the Tangshan Iron and Steel 
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Complex in Hebei Province to build an 800,000 mt/a bar 
rolling mill. The mill would produce deformed bars and 
long products in low-, medium-, and high-carbon steels. 
The mill was expected to commence operation at the 
beginning of 1996. Danieli also signed a contract with 
Laiwu Iron and Steel Co. in Shandong Province to 
construct а 600,000 mt/a multiproduct steel rolling 
mill.“ 

The China Metallurgical Import and Export Corp. 
(CMIEC), a subsidiary of MMI, established a joint 
venture with Mideast Integrated Steel Limited of India 
for the production of steel in the Cuttak District of 
Orissa, India. According to the agreement, CMIEC 
will supply steelmaking technology and buy back 100% 
of the steel products at prevailing international prices. 
The project would cost about $100 million.“ 

The Chongqing Special Steel Plant in Chongqing Shi, 
Sichuan Province, was to build a new plant in 1994 
about 5 km from the existing plant using advanced 
steelmaking technology. The new plant would to be 
equipped with a 100 mt electric furnace, continuous 
casting facilities, and rolling mills. It would increase 
Chongqing’s annual output capacity from 250,000 mt to 
520,000 mt of crude steel and from 250,000 mt to 
440,000 mt of rolled steel products. Тһе total 
investment was expected to cost about $400 million.* 

New Zealand's Pacific Steel agreed with Datong Iron 
and Steel to form a joint venture with a 58% to 42% 
equity of the total investment of $25 million in an 
expansion project at Datong Iron and Steel plant in 
Datong Shi, Shanxi Province. Datong Iron and Steel 
retained 100% interest in the current operation that 
consists of three blast furnaces producing 230,000 mt/a 
of pig iron and a bar mill. The expansion project was 
planned to produce 270,000 mt/a of continuous cast 
billets, of which 70,000 mt/a would be rolled into 
finished products and the remainder to be sold locally. 
The expansion project was expected to be completed in 
1995. On completion of the expansion project, Datong 
Iron and Steel would be renamed as Xin Da Iron and 
Steel.“ 

Broken Hill Proprietary (BHP) Steel International of 
Australia received approval from the Shanghai Municipal 
Government to build two rolling and forming lines to 
produce roof and wall products for the local market in 
the Pudong District of Shanghai. The Guangzhou 
Municipal Government also gave approval BHP to build 
a rolling and forming line in the Guangzhou Economic 
and Technical Development District in Guangzhou, 
Guangdong Province. Each plant will have a capacity of 
about 15,000 mt/a. Raw materials will be imported 
from Australia. The Shanghai line was scheduled for 
commissioning in May 1995 and the Guangzhou plant 
would be placed into operation at the end of 1995. Both 


plants were to be wholly owned by BHP.^ 


Lead and Zinc.— According to an official of Crédit 
Lyonnais Rouse Derivatives, Crédit Lyonnais was to 
provide $20 million loan to Zhuzhou Smelter, under a 
trade financing agreement loan. According to an official 
of Zhuzhou Smelter, the repayment from the sale of 
metal was underway. Zhuzhou Smelter, one of the 
largest lead and zinc smelters in China, has an annual 
output capacity of 70,000 mt of lead and 110,000 mt of 
zinc. The smelter's officials planned to use the loan to 
expand its annual output capacity to 80,000 mt of lead 
and 130,000 mt of zinc. During September and 
October, Zhuzhou Smelter was reportedly forced to shut 
down production because of mechanical problems and a 
shortage of lead concentrates. The Zhuzhou operation 
accounted for about one-half of China's total lead 
exports. The smelter signed contracts in early 1994 to 
supply 48,000 mt of refined lead to customers in 
southeast Asia. The smelter sought to import 
concentrates to fulfill its obligations.” 

According to CNNC, the Changba lead and zinc mine 
in Gansu Province was scheduled to expand its 
concentrate output. The Changba Mine came on-stream 
at the beginning of 1994. It reportedly planned to 
increase its current annual concentrate output capacity of 
1,800 mt of contained lead and 38,000 mt of contained 
zinc to 5,000 mt and 50,000 mt, respectively, in 1996. 
Lijiagou, a new lead and zinc mine in the northern part 
of Gansu Province, was awaiting approval from the 
Government to go ahead with the planned expansion.“ 

Progress in developing the Qiandongshen lead and zinc 
mine in Shaanxi Province was not known. The Asia 
Minerals Corp. of Canada and CNNC were reportedly 
having difficulties in developing the mine due to 
differences over technical and commercial issues.“ 


Nickel.—On December 8, 1994, Inco Ltd. of Canada 
announced that it had entered into a joint venture with 
the Jinchuan Nonferrous Metals Corp., a subsidiary of 
CNNC, to produce nickel salts for the Asian market. 
The joint venture planned to construct a nickel chemical 
plant in the Shanghai area at a cost of about $10 million. 
Inco will have a 65 %-share in the venture, with Jinchuan 
holding the remaining 35%. Inco Pacific Ltd., Inco’s 
Hong Kong-based affiliate, planned to open a 
representative office in Shanghai to further develop 
Inco's position in China.“ 

Jinchuan Nonferrous Metals Corp. is the largest nickel 
and cobalt producer in China. Its annual output accounts 
for more than 80% of the country’s total output. The 
second phase of its expansion, which reportedly cost 
about $270 million, was scheduled to be completed by 
yearend 1994. After completion, Jinchuan would be 


able to increase its annual output to 50,000 mt of refined 
nickel. 


Rare Earths.—Advanced Material Resources Ltd. 
(AMR) of Canada, through its subsidiary AMR 
International Corp., acquired an 80%-joint-venture 
interest in a rare-earths plant at Zibo, Shandong 
Province. It was AMR’s second joint-venture rare- 
earths plant in China, the first being in Jiangyin, Jiangsu 
Province. The Zibo plant had a reported annual output 
capacity of 500 mt of rare-earth chlorides, of which 
about 50% was cerium. The Jiangyin plant has an 
annual production capacity of 300 mt of rare-earth 
compounds.” 

AMR also signed a contract to establish a rare-earths 
joint venture with Mianning Xian Mining Co. in Sichuan 
Province. AMR would provide the technology for the 
project and would reportedly have the exclusive right to 
market output internationally. Total cost for the first 
phase of construction was expected to be $7.65 million.” 


Silver.—The State Council decided to increase the 
purchase and sale price for silver. PBC set the purchase 
price per kilogram for silver at 1,330 yuan and 1,350 
yuan for silver contents of less than 99.9% and more 
than 99.9%, respectively. PBC also set the retail prices 
for each kilogram of silver at 1,480 yuan and 1,500 
yuan, respectively. Foreign enterprises and trading 
companies could purchase silver at the state market 
price, plus a surcharge. The transfer action would be 
settled in foreign exchange. 


Tin.—In June 1994, China officially joined the 
Association of Tin Producing Countries (ATPC) and 
pledged to reduce its tin exports to 20,000 mt in 1994. 
China, the world's largest producer of tin, produced 
most of its output for internal consumption. According 
to the General Administration of Customs of China, in 
the first 11 months of 1994, China exported 38,965 mt 
of tin and tin alloys. However, since the reform of the 
foreign trade system in the late 1980's, the Government 
lost control over exports of tin. In an effort to meet its 
ATPC quota, the Government published new regulations 
concerning tin exports in mid-1994. Under the new 
rules, all tin exports, including tin bars, tin ores, and 
welded tin, must be licensed as part of the state's annual 
export plan. The Government extended its control over 
any foreign trading companies operating in China. 
Under the new rules, foreign traders wishing to export 
tin must coordinate with the China Chamber of 
Commerce of Importers and Exporters of Metals, 
Minerals, and Chemicals. In the first half of the year, 
a significant amount of tin was reportedly exported 
without being monitored by government officials.” 
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Tungsten.—A trading company under CNNC 
withdrew from a minimum price agreement negotiated 
between China and the European Commission (EC) 
when tungsten duties were imposed in September 1990. 
The EC imposed provisional antidumping duties on 
tungsten products originating from China. A duty of 
37% was reportedly imposed on imported Chinese 
tungsten ores and concentrates, 35% on tungsten oxide 
and acid, and 33% on tungsten carbide and fused 
tungsten carbide.” 

According to CNNC, China planned to produce a total 
of 23,830 mt of tungsten concentrates in 1994. 
However, domestic mines were reportedly still suffering 
from increased financial burdens due to new taxes 
imposed on the mining industry. Production costs 
reportedly increased more than 200% and nonproductive 
mines were closed during the past several years. 


Industrial Minerals 


Lithium.—The Xinhua News Agency reported that 
Chinese geologists discovered a large lithium deposit in 
Henan Province. The 40-km’ deposit, along the border 
between Henan and Shaanxi Provinces, had two main 
ore zones reportedly containing an estimated 5 Mmt of 
ore grading 10% lithium oxide (Li,O).* 


Phosphorus.—The Mitsui Engineering and 
Shipbuilding Co. and Mitsubishi Heavy Industry Ltd. of 
Japan signed a contract with the China National 
Technical Import and Export Corp. to supply phosphate- 
based fertilizer equipment to the Wengfu Phosphorus 
Mine and the Wengfu Phosphate Fertilizer Plant. The 
Wengfu Phosphorus Mine, at Wengan Xian and Fuquan 
Xian, Guizhou Province had a reported total exploitable 
reserve of 580 Mmt with an average phosphorus 
pentoxide (P,O;) content of 25%. The first phase of 
construction reportedly included a 2.5 Mmt/a phosphorus 
ore dressing plant and an 800,000 mt/a calcium 
superphosphate plant. The $1.4-billion investment first- 
phase project, including a $62.7-million World Bank 
loan, was expected to be completed in 1997. Upon 
completion of the entire project, the facility would have 
an annual dressing capacity of 7.5 Mmt of phosphorus 
ore and an annual output capacity of 1.2 Mmt of calcium 
superphosphate.» 


Potash.—China and Israel reportedly reached a 
financial agreement for the Qinghai potash project at a 
total cost of about $474 million. Of this, $170 million 
was reportedly to be financed by equity and the 
remainder through loans. The Chinese-Israeli Potash 
Co. (Cipco) was formed by Dead Sea Works and United 
Development Inc. of Israel and Chinese partners in 
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1992. The Israeli partners each held 16.67% of the 
equity, while Chinese state and provincial enterprises 
would have 66.6%. Cipco planned to build a complex 
producing 800,000 mt/a of potash using Dead Sea 
Works’ technology. Construction of the complex was 
expected to be completed in April 1995.3 


Talc.—The Haicheng Talc Mine Co. in Haicheng 
Xian, Liaoning Province, reportedly expanded its talc 
production capacity. The $1.2 million investment in the 
Fanjiapu Mine commenced in 1994. The Haicheng Talc 
Mine Co. planned to expand its talc output capacity of 
superfine grade and powder grade by 7,400 mt and 
27,000 mt, respectively. The Fanjiapu Mine was one of 
six underground mines operated by the Haicheng Talc 
Mine Co.,  Liaoning, Shandong, and Guangxi are 
China's main talc producing provinces. China produces 
more than 2 Mmt of talc annually.” 


Minerals Fuels 


The development of the power industry in China was 
impressive in the past several years. However, China's 
power industry remains under pressure to catch up with 
the country's double-digit economic growth. Currently, 
the energy supply by share is made up of coal, 74.496; 
crude oil and gas, 19%; hydropower, 4.6%; and 
nuclear, less than 0.05%. The Chinese power industry 
was expected to increase its power generating capacity 
to 300,000 megawatts (MW) by the year 2000. To 
achieve this goal, the Government was encouraging 
various forms of cooperation, including export credits 
granted by foreign governments, the issuance of bonds 
and stocks, and joint-venture investments with foreign 
investors. Ап official from the Ministry of Power 
Industry (MPI) indicated that energy development 
priority would go to hydroelectric projects, coal-fired 
plants, and long-distance power transmission projects. 

In recent years, electricity consumption sharply 
increased and the electricity shortage intensified, 
especially in the economically developing coastal 
regions. The Government set up a new electricity 
pricing system to ease the shortage of electricity. The 
North China Power Group supplying electricity to 
Beijing and Tianjin as well as Hebei Province increased 
electricity prices and charged different fees for 
commercial consumers in different time zones. 

Foreign investors were frustrated by the bureaucratic 
gridlock as officials debated how to deal with foreign 
investment. In spring 1994, the Government considered 
a 1296 to 1596 return on investment in Chinese 
powerplants to be adequate. Even though the 
Government denied that it was setting a cap on 
investment return, many foreign investors terminated 


their negotiation and switched their funds to other Asian 
countries.? 

According to an MPI official, China planned to build 
more than 10 nuclear powerplants in the next 20 years. 
By 2020, total nuclear power installed capacity would be 
20 gigawatts in China.? Currently, China has two 
commercial nuclear powerplants in operation—Qinshan 
in Zhejiang Province and Daya Bay in Guangdong 
Province. The Government designated feasibility studies 
for nuclear powerplants in the Provinces of Fujian, 
Hainan, Heilongjiang, Jiangsu, Jiangxi, Jilin, Liaoning, 
Shandong, Sichuan, and Zhejiang. 

In November 1994, Atomic Energy of Canada Ltd. 
and China National Nuclear Corp. signed an agreement 
in principle that Canada would sell two 700-MW Candu- 
6 reactors to China. The $2.6 billion nuclear reactors 
would be built at Qinshan. The Candu-6 reactor uses 
natural uranium and heavy water for cooling. Similar 
plants were operating or under constructing in 
Argentina, India, South Korea, and Romania.9 

In October 1994, China and South Korea signed an 
agreement to build two 1,000-MW light-water nuclear 
reactors in China. Location for the two reactors will 
determined later. | 

Second-phase construction of the Qinshan Nuclear 
Plant began in 1994. The two 600-MW reactors were 
designed by the China Nuclear Power Research and 
Design Institute in Sichuan and the Beijing Nuclear 
Engineering Research and Design Institute. With the 
approval from the Chinese and French governments, the 
design and construction contracts of the second phase of 
the Daya Bay nuclear powerplant (also called Ling’ao 
plant) were awarded to Framatome SA of France and 
GEC-Alsthom, a joint venture of GEC PLC of the 
United Kingdom and Electricite de France of France. 
Banque National de Paris and China Development Bank 
signed letters of award to cover the project, which will 
be financed by export credits.” 


Coal.—On March 25, 1994, the State Council issued 
a circular to abolish the China Northeast and Nei 
Mongol United Coal Corp. (East Coal Corp.). The 
Ministry of Coal Industry (MCI) and local governments 
were assigned to take over all of the East Coal Corp.'s 
administration activities.9 

In December 1994, the State Council issued two 
decrees— Provisions on Management of Township Coal 
Mines and Measures on Management of Coal Production 
Permits. The decrees were to put an end to the history 
of managing township coal mines without legal backing 
and to herald a new era for those mines to be run and 
developed їп accordance with legally binding 
regulations. Township coal mines had a labor force of 
2 million and produced about 4076 of the country's coal 


output. Illegal mining has reportedly spread to every 
part of the country. About one-half of the country's 
80,000 township coal mines were reportedly operated 
without a permit. The Government shut down more than 
13,000 illegal coal mines in 1994. Township coal 
mining has reportedly resulted in serious accidents, 
wasted resources, and damaged the environment.” 

China was the largest coal-producing country in the 
world. In 1994, China produced a total 1.21 billion mt 
of different kinds of coal and planned to produce 1.25 
billion mt in 1995. The coal industry was hamstrung 
under the central planning system. It faced difficulties 
in gearing itself for a free market. Since 1993, MCI put 
forward a new policy for both liberalizing coal prices 
and canceling financial subsidies in 3 years. MCI 
required that the cadres of coal enterprises take the 
intiative to solve difficult problems rather than waiting 
for instruction from MCI. Concepts of marketing, 
quality, competition, and efficiency would be 
implemented at all levels of the workplace. However, 
coal enterprises continued to have too many employees 
and very low efficiency. Currently, major state-owned 
collieries have a total workforce of 3.5 million and 
produce 1.4 mt of coal per person per day. Local 
government-owned collieries have a workforce of 2 
million and produce 0.7 mt of coal per worker per day. 
MCI stressed that the pace for reducing numbers of 
workers, raising efficiency, and developing tertiary 
industries must be quickened and that the coal industry 
should further open up to the outside world. MCI is 
drafting guidelines for foreign investors and would 
reportedly hold international bidding on the development 
of new coal deposits. In 1994, total Government 
subsidies to coal enterprises was reportedly 4 billion 
yuan. The Government reportedly planned to reduce its 
subsidies to 2 billion yuan in 1995 and to phase out 
subsidies in 1996.59 

The Government would reportedly implement a sale 
contract system between coal producers and consumers 
in 1995, with coal prices being settled by both sides 
through negotiation. All contracts were to be properly 
honored and implemented and violators would be fined, 
all of which was intended reportedly as counter measures 
to avoid the system of deferral payment used by coal 
consumers. In 1994, the country's reported unpaid coal 
bill was more than $1.2 billion. However, under the 
new system, the Government would maintain exclusive 
rights to buy an unspecified amount of coal in 1995, as 
it did in 1994, to support the power, metallurgical, and 
fertilizer sectors. 

According to the General Administration of Customs 
of China, China exported 24.3 Mmt of coal and 4.04 
Mmt of coke in 1994. MFTEC appointed the China 
National Coal Import and Export Corp. to coordinate all 
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of China's coal exports. The latter corporation would 
export the coal under its management and undertake 
meeting the country's shipments in accordance with the 
coal export quota set by the Government.9 

China planned to build more coal-dressing plants near 
mines to increase the present annual dressing level of 
300 Mmt to 600 Mmt in the year 2000. In 1993, only 
about 200 Mmt of raw coal was washed. Washing the 
coal would cut down on pollution and shipping costs. 
Currently, about 40% of China's railway capacity is 
allocated to transport coal from pits in the interior to 
coastal users and export terminals. 

The Custom Coals Corp. of the United States, MRI 
Ltd. of Australia, and China Strategic (Holdings) Ltd. 
signed a cooperative venture with the Chinese 
Government to build a $900-million coal slurry pipeline 
in China. The consortium would operate as China 
Pipeline Holdings Ltd., and hold a 51% equity interest 
in the pipeline, as well as have developmental and 
operational control of the project. The remainder of the 
interest was held by the China Coal Construction and 
Development Corp., a subsidiary of MCI. The 800-km- 
long underground Yu-Wei pipeline would run from Yu 
Xian, Shanxi Province, to Weifang Shi, Shandong 
Province. In addition to the pipeline, the project 
included the construction and operation of a coal- 
cleaning plant and port facilities. The project will use 
coal-cleaning technology developed by Custom Coals 
Corp. in conjunction with the U.S. Department of 
Energy, along with coal slurry technology developed by 
U.S.-based Williams Technologies Services.” 


Petroleum.—China's crude oil production increased at 
a rate 1% per year in the past several years, while crude 
oil demand grew more than 5% per year during the same 
period. However, China may become a net importer. 
According to the General Administration of Customs of 
China, in the first 11 months of 1994, China exported 
16.58 Mmt of crude oil while importing 8.75 Mmt.® 
However, China exported only 3.18 Mmt of refined 
petroleum products while imports of refined petroleum 
products increased to 11.41 Mmt. Beginning in 1994, 
the price for domestic petroleum products dropped 
sharply compared with that of 1993. In March, the 
Government first announced an import restriction on 
crude oil and petroleum products in the northern China. 
The domestic oil market remained unstable. In May 
1994, China banned imports on crude oil and petroleum 
products and shut down the Shanghai Petroleum 
Exchange for 2 months. The Government also revoked 
petroleum import licenses issued in 1993, which the 
Government had originally extended, rather than issuing 
new ones for 1994. In June, the Government set up 
import quotas on a quarterly basis and imposed price 
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ceilings for crude oil and petroleum products. Under the 
regulations, all imports were to be handled by Sinochem 
and Опірес.® 

China faced heavy pressure to strike a balance between 
the surplus oil available in the north and the oil shortage 
in the south. The Government believed that policies 
posted in the early 1994 would improve the north-south 
imbalance. However, according to an official from 
Sinochem, the fundamental problem remained 
unchanged: Southern end-users did not want to be 
restricted to buying only northern products. Even with 
addition of taxes, the cost of imported oil was cheaper 
on the domestic market. 

In the past, China imported oil mainly from Southeast 
Asian countries. China was considering the Persian Gulf 
region as a long-term, main oil supplier to overcome its 
own production shortfall. China signed oil supply 
agreements with Saudi Arabia and Oman in 1993 and 
expressed interest in signing a long-term supply contract 
with Kuwait. 

China National Offshore Oil Corp. (CNOOC) bought 
32.58% shares from Atlantic Richfield Co. of the United 
States in Indonesia's oilfields near the Malacca Strait. 
The deal was approved by both the Chinese and 
Indonesian governments and the Indonesian state-own oil 
company, Pertamina. Atlantic Richfield Co. had been 
the principal shareholder in the block. Other 
shareholders included Nippon Oil Co. of Japan, Oryx 
Energy Co. and Kondur of the United States, and Lasmo 
PLC of the United Kingdom. The area covered 10,000 
km? with a total of 13 oilfields in operation. The 
agreement set the terms for CNOOC’s participation in 
the contract block until the year 2000, but it could be 
extended if the block proves worthy of further 
development.” 

China and Vietnam agreed to negotiate the dispute on 
the Spratly Inlands in Nan Hai (South China Sea). The 
two sides considered joint exploration for oil reserves in 
that region. 

In 1994, CNOOC opened up 13 additional blocks in 
Nan Hai for international bidding. The concessions 
were in Yinggehai and Qiongdongnan at the mouth of 
Zhu Jiang (Pearl River). Chinese geologists estimated 
that potential gas resources in that region was 13 trillion 
m?. The depth of the water varies from 10 meters (m) 
to 300 m.” 

The Xijiang 24-3 oilfield, a $600 million investment, 
jointly developed by Phillips Petroleum Co., Pecten 
Orient Co., and Shell Exploration (China) Ltd., all of 
the United States, and China National Offshore Oil 
Nanhai East Co. (a subsidiary of CNOOC with the 
Chinese partner holding 51% equity) went on-stream in 
1994. Initial production was 20,000 barrels per day 
(bbl/d) with a peak flow expected at 66,000 bbl/d within 


2 years after a second field went into production." 

Phillips Petroleum Co. of the United States signed a 
contract with CNOOC to explore for oil and gas in Bo 
Hai. The 11/05 block was in the central part of the Gulf 
of Bo Hai, 220 km east of Tianjin. According to the 
terms of contract, Phillips would carry out exploratory 
work, including a seismic survey and sinking wildcat 
wells. Phillips was solely responsible for the investment 
and would be entitled to operate any discoveries, while 
CNOOC has the right to participate up to 51% in any 
proposed development.” 

Kerr-McGee Corp. and Murphy Oil Corp., both of the 
United States, signed an agreement with CNOOC for 
exploration at the 4/36 block in Bo Hai. The block, 90 
km east of Tianjin, covered 1,250 km’, with seismic 
work to begin in 1995.” 

Exxon Corp. of the United States signed a contract 
with CNOOC for oil and gas exploration in the Dong 
Hai (East China Sea). The Dong Hai 34/02 block was 
250 km off the coast of Wenzhou in Zhejiang Province. 
During the 7-year contractual period, U.S-based Exxon 
Corp. would bear all exploration risks.” _ 

MGMR disclosed the discovery of oil and gas deposits 
in Xizang Zizhiqu, concentrated in the Lunpola and 
Qiangtang Basins in north Xizang. Good prospects of 
oil and gas deposits also were discovered in Lhasa, 
Jiangzi, and Gangba. Physical and chemical prospecting 
and satellite remote sensing proved the sedimentary rock 
in the Lunpola Basin to be over 4,000 m thick. Two 
rock systems contained oil between 1,000 m to 1,500 m 
thick.” 

According to British Petroleum, China’s refineries ran 
at 77% of their 3.3 million barrels per day (Mbbl/d) 
capacity in 1993. The Chinese Government discouraged 
construction of new refinery plants in China in the future 
but was promoting investments to expand or refurbish 
older plants. The 5 Mmt/a refinery project at Dalian, 
Liaoning Province, was expected to start a test run in 
March 1995. The new project, Dalian West Pacific 
Petrochemical Co., was a joint venture between Total of 
France and its Chinese partners—Sinochem, Dalian 
Municipal Government, and the Ministry of Chemical 
Industry. The refinery will process 50% Saudi Arabian 
heavy crudes and 50% Saudi Arabian light grades. Shell 
Oil Co. of the Netherlands planned to build a 5 Mmt/a 
refinery plant in Huizhou, Guangdong Province, but was 
a waiting Government approval.” 


Reserves 


China is the world leader in proven reserves of 
antimony, barite, molybdenum, rare earths, titanium, 
tungsten, and vanadium. China has 55 billion mt of iron 
ore, albeit with an average grade of only 3076 elemental 


chromium, 


content. Moreover, only 5% of the ore reserves contain 
more than 40% iron. Major deposits occur in Anhui, 
Hebei, Liaoning, and Nei Mongol. Major gold deposits 
are in Hebei, Heilongjiang, Henan, Hunan, Jilin, Nei 
Monggol, and Shandong.  Bauxite deposits occur in 
Guangxi, Guizhou, Henan, and Shandong. Lead and 
zinc deposits are in Fujian, Gansu, Guangdong, and 
Guangxi. 

With the exception of some commodities, such as 
copper, and potash, China produces 
significant quantities of a wide array of minerals and 
metals, based on its production and/or export capability 
for these commodities. 


Infrastructure 


An inadequate transportation sector and 
telecommunications system are majors factors hindering 
economic growth in China. The total capacity of its 
telephone network was targeted at 48 million units in 
1995 and 65 million units in the year 2000. China was 
preparing a series of flexible policies to attract foreign 
investors in post and telecommunications, but it will not 
allow foreigners to become involved in management 
decisions. 

In the next 3 years, the Ministry of Railways plans to 
spend $15.9 billion on capital construction of new 
railways to meet the demands of China's economic 
development. In a new development program, China 
will build 6,600 km of new lines; double-track another 
4,100 km; and electrify 5,600 km of old lines. China 
will develop large containers, cold storage, and bulk 
freight in cargo transportation. 

China expected to build 29 new airports in southwest 
China in the 1990's, including Ganzi, Guangyuan, 
Jiangbe, Jiuzaigou, Mianyang, Neijiang, Qiangjiang, and 
Wanxian in Sichuan Province; Bijie, Tongren, Xingyi, 
and Zunyi in Guizhou Province; and Diqing, Lincan, 
Tengchong, and Wenshan in Yunnan Province. 


Outlook 


China is one of the world's leading producers of 
industrial minerals, metals, and fuels. It plans to 
increase output capacity of aluminum, cement, copper, 
fertilizer, iron and steel, lead, nickel, salt, soda ash, and 
zinc. Despite an extensive minerals base, constraints 
based on a lack of both hard currency and advanced 
technology have forced the Chinese Government to delay 
capital investments in mine and plant construction and 
plant expansion. China also has opened the interior of 
the country for foreign exploration and development in 
an effort to increase the production of its fuel and 
nonfuel minerals sectors. China is expected to continue 
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to be a major force in the world market for such 
commodities as antimony, barite, fluorspar, magnesite, 
rare earths, and tungsten. А$ the result of industrial 
development being achieved under its ambitious 
modernization program, China’s industry will be 
technologically better suited to the production of value- 
added manufactures and advanced materials, to meet 
international quality specifications. By the end of this 
century, China hoped to become a newly industrialized 
country. 
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TABLE 1 


CHINA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi 
META 
Aluminum: 
t do. 
Metal, refined, primary and seconda йо. 
Antimony: 
Mine, Sb content 
Metz 
Bismuth: 
Mine output, Bi content 
Metz 
àadmium, smeiter 
ODE t 
Mine output, Co content 
Meta 
оррег: 
ine output, Cu content 
Metal: 
smelter, prima 
Nelined, primary and seconda 
old, mine output, Au content 
ron and steel: 
ron ore, gross weight ouse 
Pig iron do. 
‘erroalloys do. 
teel, crude do. 
teel, rollec do. 
Lead: 
Mine output, Pb content 
Meta 
melter, prima 
Nelined, primary and seconda 
Aagnesium metal, prima 
Aanganese ore, gross weight thouss 
Aercury, mine output, Hg content 
Aolybdenum, mine output, Mo content 
Nickel: 
Mine output, Ni content 
Matte 
melter 
ee footnotes at end of table. 


1 tons 


1990 


2,400 
1,460 
850 


54,800 
60,000 


1,060 
1,060 
1,100 


250 
325 


285,000 


359,000 
560,000 
100 


168,000 
62,400 
2,400 
66,100 
51,200 


315,000 


33,400 
27,500 


1991 


2,600 
1,520 
963 


58,300 
61,400 


1,040 
1,270 
1,200 


230 
300 


304,000 


385,000 
560,000 
120 


176,000 
67,200 
2,460 
70,600 
56,400 


352,000 


270,000 
330,000 
8,600 
5,150 
760 
13,200 


30,400 
31,900 
28,900 


1992 


2,700 
1,580 
1,100 


59,400 
68,100 


820 
1,060 
1,150 


260 
220 


334,000 


418,000 
659,000 
140 


198,000 
72,000 
2,650 
80,000 
65,300 


330,000 


295,000 
365,000 
10,600 
5,300 
580 
19,200 


32,800 
36,100 
30,800 


r/ 


1993 


3,500 
1,820 r/ 
1,260 r/ 


60,000 r/ 
81,300 


740 1/ 
1,050 
1,160 r/ 


240 
190 r/ 


345,000 r/ 


443,000 
730,000 r/ 
160 


235,000 
87,300 
3,000 r/ 
88,700 
75,900 


338,000 r/ 


326,000 
412,000 r/ 
11,800 r/ 
5,860 r/ 
520 r/ 
18,300 r/ 


30,700 r/ 
34,600 
30,500 r/ 


1994 


3,700 
1,900 
1,450 


80,000 
75,000 


700 
1,000 
1,150 


270 
200 


350,000 


480,000 
684,000 
160 


240,000 
96,400 
3,100 
91,500 
80,000 


340,000 


TABLE 1--Continued 
CHINA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
ontinu 
Silver, mine output, Ag content 130 150 170 200 210 
Tin: 


Mine output, Sn content 42,000 42,100 43,800 49,100 r/ 50,000 
Metal, Smelter 35,000 36,400 39,600 52,100 r/ 61,900 
Tun mine output, W content 32,000 31,800 25,400 21,600 r/ 16,500 
Zinc: poe ———Á——À 
Mine output, Zn content 619,000 750,000 758,000 775,000 r/ 780,000 
Refined, primary and seconda $50,000 612,000 719,000 857,000 r/ 976,000 
Asbestos 221,000 200,000 240,000 240,000 240,000 
Barite thousand tons 1,700 1,600 1,500 1,500 1,500 
Boron, mine B203 equivalent 75,000 92,500 127,000 r/ 100,000 120,000 
romine 8,080 12,100 16,700 18,000 19,000 
Cement, hydraulic thousand tons 203,000 253,000 308,000 r/ 368,000 r/ 400,000 
Fluors do. 1,700 1,920 1,890 2,050 r/ 1,900 
ite 455,000 289,000 300,000 310,000 360,000 
Gypsum thousand tons 10,200 10,500 11,000 10,600 10,500 
anite related materials 2,500 2,500 2,500 2,500 2,500 
Lithium minerals, all types 15,000 15,500 15,500 15,500 1,600 
Magnesite ousand tons ‚170 ,650 1,510 ) г C 
Nitrogen: N content of ammonia do. 17,500 18,100 r/ 19,000 r/ 18,000 r/ 19,000 
Phos hatc rock and apatite, P205 equivalent do. 6,400 6,500 6,800 7,000 7,100 
Potash, marketable, SO equivalent do. 29 32 21 25 25 
Salt do. 20,000 24,100 28,100 29,500 29,700 
Sodium compounds: Soda ash, natural and s do. 3,750 3,940 4,500 5,270 5,680 
ulfur: 
Native do. 320 320 320 330 330 
Content of te do. 4,400 4,940 4,500 5,000 5,000 
oS ^ sources do. 650 650 650 700 700 
Talc and related materials do. 2,550 2,600 2,500 2,300 2,400 
Coal: 
Anthracite thousand tons 213,000 214,000 214,000 220,000 230,000 
ituminous ignite О. 841,000 876,000 896,000 920,000 980,000 
oke, a $ O. 73,300 73,500 79,800 r/ 93,200 r/ 90,000 
15 16 16 17 17 
13 13 14 15 15 
1,010 1,020 1,050 1,060 1,080 
730 800 830 860 950 


r/ Revised. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through May 10, 1995. 


TABLE 2 
CHINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies 1/ Location of main facilities Annual 


Alumina Pingguo Aluminum Industry Co. Guangxi, Pingguo 300 
Do. Guizhou Aluminum Plant Guizhou, Guiyang 400 
Do. Changcheng (Great Wall) Aluminum Corp. Henan, Zhongzhou 200 
Do. do. Hunan, Zhengzhou 640 
Do. | Shandong Aluminum Plant Shandong, Zibo 500 
Do. Shanxi Aluminum Plant _ Shanxi, Нејіп 1200 

Metal Hefei Aluminum Plant Anhui, Hefei 25 
Do. Baiyin Aluminum Plant Gansu, Baiyin 50 
Do. Liancheng Aluminum Plant Gansu, Lanzhou 85 
Do. Lanzhou Aluminum Plant do. 82 
Do. Pingguo Aluminum Industry Co. Guangxi, Pingguo 100 


See footnotes at end of table. 


TABLE 2--Continued 
CHINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 
Commodity Major operating companies 1/ Location of main facilities Annual 


capacity е/ 
Aluminum:Metal:--Continued 


Do. Guizhou Aluminum Plant Guizhou, Guiyang 160 

Do. Changch Great Wall) Aluminum Corp. Hunan, Zh ou 32 

Do. Fushun Aluminum Plant Liaoning, Fushun 100 

Do. Dingtongxia Aluminum Plant Ningxia, Qingtongxia 82 

Do. Qinghai Aluminum Smelter Qinghai, Xining 200 

Do. Shandong Aluminum Plant Shandong, Zibo 35 

Do. Jiaozuo Aluminum Plant Henan, Jiaozuo 33 

Do. Sanmenxia Aluminum Plant Henan, Sanmenxia 30 

Do. Yanji Aluminum Plant Jilin, Yanji 15 

Do. Baotou Aluminum Plant Nei Mongol, Baotou 70 

Do. Tongchuan Aluminum Plant Shaanix, Tongchuan 35 

Do. Taiyuan Aluminum Plant Shanxi, Taiyuan 15 

Do. Yunnan Aluminum Plant Yunnan, Kunming 15 

Asbestos China National Nonmetallic Minerals Industry — Nei Mongol, Baotou; 130 

Corp. Shanxi, Lai Yuan and Lu Liang 

Barite do. Guizhou, Xiangshou NA 

Coal Ministry of Coal Industry Hebei 70,000 

Do. do. Heilongjiang 100,000 

Do. do. Henan 100,000 

Do. do. Liaoning 70,000 

Do. do. Nei Mongol 90,000 

Do. do. Shandong 60,000 

Do. . do. Shanxi 400,000 

Do. do. Sichuan 80,000 

Cobalt tons — Jinchuan Nonferrous Metals Corp. Gansu, Jinchang 400 

Copper, refined Tongling Nonferrous Metals Co. Anhui, Tongling 30 

Do. Wuhu Smelter Anhui, Wuhu 45 

Do. iyin Nonferrous Metals Co. Gansu, Baiyi 50 

Do. Jinchuan Nonferrous Metals Corp. Gansu, Jinchuan 20 

Do. Daye Nonferrous Metals Co. Hubei, Daye 20 

Do. Zhuzhou Smelter Hunan, Zhuzhou 10 

Do. Jiangxi Copper Metals Co. Jiangxi, Guixi 86 

Do. Huludao Zinc Smelting Co. Liaoning, Huludao 60 

Do. Shenyang Smelter Liaoning, Shenyang 100 

Do. Shanghai Smelter Shanghai 80 

Do. Taiyuan Copper Industry Co. Shanxi, Taiyuan 25 

Do. Tianjin Copper Electrolysis Factory Tianjin 25 

Do. Yunnan Smelter Yunnan, Kunming 95 

Gas, natural billion cubic meters China National Petroleum Corp. Sichuan 10 

Gold, refined thousand kilograms Сіпа National Gold Corp. Henan, Lingbu 3 

Do. Laizhou Gold Co. Shandong, Laizhou 15 

Do. зас an Gold Co. Shandong Zhaoyuar 6 

Graphite China National Nonmetallic Industry Corp. Shandong, Laixi and Pingdu 190 
Iron and steel: 

Iron ore Maanshan Iron and Steel Co. Anhui, Maanshan 10,000 
Do. Shoudu Iron and Steel Co. Beijing 20,000 
Do. Meishan Metallurgical Co. Shanghai 2,000 
Do. Jiuquan Iron and Steel Co. Gansu, Jiayuguan 4,000 
Do. Hainan Iron Mine Hainan, Changjiang 4,600 
Do. Handan Xingtai Metallurgical Bureau Hebei, Handan 3,800 
Do. Tangshan Iron and Steel Co. Hebei, Tangshan 3,000 
Do. Wuhan Iron and Steel Co. Hubei, Wuhan 5,100 
Do. Banshigou Iron Mine Mining Co. Jilin, Hunjiang 1,400 
Do. Anshan Iron and Steel Co. Liaoning, Anshan 30,000 
Do. Benxi Iron and Steel Co. Liaoning, Benxi 13,700 
Do. Baotou Iron and Steel Co. Nei Mongol, Boatou 10,000 
Do. Taiyuan Iron and Steel Co. Shanxi, Taiyuan 4,000 
Do. Dabaoshan Mining Co. angdong, Quijiang 1,670 
Do. Panzhihua Mining Co. Sichuan, Panzhihua 13,000 
Do. Kuming Iron and Steel Co. Yunnan, Kuming 1,400 

Ferroalloy Shoudu Iron and Steel Co. Beijing 35 


See footnotes at end of table. 


TABLE 2--Continued 
CHINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies 1/ Location of main facilities Annual 
capacity e/ 
Ferroalloy--Continued 

Do. Northwest Ferroalloy Co. Gansu, Yongdeng 60 
Do. Zunyi Ferroalloy Co. Guizhou, Zunhi 100 

, Jilin Ferroalloy Co. Jilin, Jilin 250 

А Jinzhou Ferroalloy Co. Liaoning, Jinzhou 90 

: Liaoyang Ferroalloy Co. Liaoning, Liaoyang 70 
Shanghai Steel Co. 180 

А Emi Ferroalloy Со. Sichuan, Emei 70 


: Hengshan Ferroalloy Co. Zhejiang, Jiande 70 
Cru Maanshan Iron and Steel Co. Anhui, Maanshan 2,500 


Shoudu Iron and Steel Co. Bei 
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Do. Tangshan Iron and Steel Co. Hebei, Tangshan 2,000 
Do. Wuhan Iron and Steel Co. Hubei, Wuhan 6,000 
Do. Anshan Iron an Steel Co. Liaoning, Anshan 10,000 
Do. Benxi Iron and Steel Co. Liaoning, Benxi 2,700 
Do. Baotou Iron and Steel Co. Nei Monggol, Baotou 3,500 
Do. Baoshan Iron and Steel Co. Shanghai 10,000 
Do. Shanghai Steel Co. do. 6,000 
Do. Taiyuan Iron and Steel Co. No. 2. Shanxi, Taiyuan 2,500 
Do. Panzhihua Iron and Steel Co. Sichuan, Panzhihua 2,500 
Do. Tianjin Iron and Steel Co. Tianjin 2,000 
Lead Baiyin Nonferrous Metals Co. Gansu, Baiyin 50 
Do. Shaoguan Smelter angdong, Shaoquar 30 
Do. Shuikoushan Mining Bureau Hunan, Hengyang 30 
Do. Zhuzhou Smelter Hunan, Zhuzhou 80 
Do. Shenyang Smelter Liaoning, Shenyang 70 
Do. Kunming Smelter Yunnan, Kunming 20 
Nickel, refined Jinchuan Nonferrous Metals Corp. Gansu, Jinchuan 40 
Do. Chengdu Electro-Metallurgy Factory Sichuan, Chengdu 3 
Magnesium Fushun Aluminum Plant Liaoning, Fushun 5 
Do. Minhe M sium Plant inghai, Minhe 4 
Petroleum, crude Shengli Bureau Hebei, Shengli 33,350 
Do. Daging Bureau Heilongjiang, Daqing 55,000 
Do. Liaohe Bureau Liaoning, Liaohe 15,000 
Do. Bohai Offshore Oil Corp. Bohai 1,000 
Do. Nanhai East Corp. Nanhai 5,000 
Potash Ministry of Chemical Industry Qinghai 40 
Rare earths Gansu Rare Earths Co. Gansu, Baiyin 12 
Do. Jiangxi Rare Earth Co. Jiangxi, Nanchang 1 
Do. Zhujiang Refinery Guangdong, Guangzhou 5 
Do. Baotou Iron and Steel Co. Nei Mongol, Baiyunebo 12 
Salt Ministry of Chemical Industry Anhui 200 
Do. do. Qinghai 320 
Talc China National Nonmetallic Industry Corp. Guangxi, Longshen 130 
Do. do. Liaoning, Haicheng 50 
Do. do. Shandong, Qixia 5 
Tin, smelter Dachang Mining Administration angxi, Dachang 5 
Do. Yunnan Tin Industry Co. Yunnan, Gejiu 15 
Titanium Zunyi Titanium Plant Guizhou, Zunyi 5 
Do. Fushun Aluminum Plant Liaoning, Fushun 1 
Tungsten, concentrate China National Nonferrous Metals Industry Guangdong, Guangxi, Hunan, 60 
Corp. Jiangxi, and Zhejiang 
Zi Baiyin Nonferrous Metals Co. Gansu, Baiyan 100 
Do. Shaoquan Smelter Guangdong, Shaoquan 70 
Do. Liuzhou Zinc Products Factory Guangxi, Liuzhou 22 
Do. Shuikoushan Mining Bureau Hunan, Hengyan 28 
Do. Zhuzhou Smelter Hunan, Zhuzhou 140 
Do. Huludao Zinc Smelting Co. Liaoning, Huludao 180 
Do Shenyang Smelter Liaoning, Shenyang 20 


e/ Estimated. NA Not available. 
1/ Companies are owned either by State Government or Provincial Government 


THE MINERAL INDUSTRY OF 


CHRISTMAS ISLAND 


By Travis Q. Lyday! 


From 1897 until mining ceased in 1987, guano-based 
phosphate rock was the mainstay of the economy of the 
Territory of Christmas Island, an island territory of 
Australia in the Indian Ocean. The mining operation, 
owned by the Phosphate Mining Co. of Christmas 
Island, a wholly Australian Government-owned firm 
headquartered in Perth, was closed primarily because of 
the exhaustion of high-grade phosphate reserves. The 
area where high-grade phosphate reserves remain has 
been classified as a national park to preserve the few 
remaining tall trees in the rain forest and, therefore, the 
natural habitat for the rare bird species on the island. 
Resources of lower-grade phosphate rock containing 
7496 to 76% bone phosphate of lime are minable in less 


sensitive parts of the island. 

The Australian Government has been planning to 
reopen the mine since 1991, but no mining has occurred 
since December 1987. Phosphate rock has been shipped 
sporadically from stocks since 1990. 

There is one permanent-surface airport on the island 
and one shipping port, Flying Fish Cove. Christmas 
Island had an electric power generating capacity of 11 
megawatts and produced power at the approximate level 
of 17,800 kilowatt hours per capita.? 


"Text prepared July 1995. 
20.5. Central Intelligence Agency, Washington, DC: The World 
Factbook 1994, p. 86. 
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THE MINERAL INDUSTRY OF 


COLOMBIA 


By George A. Rabchevsky! 


Colombia is in the northwestern corner of South 
America and is the only South American country with 
coastlines on both the Caribbean Sea and the Pacific 
Ocean. The majestic Andes Mountains transect the 
country from north to south in the western portion of the 
country. The lowland plains occupy the eastern portion, 
with tributaries of the Amazon and Orinoco Rivers. 

Colombia is known worldwide for its coal, emeralds, 
gold, nickel, and platinum. Colombia was the leading 
producer of kaolin and a major producer of cement, 
ferronickel, and natural gas in Latin America. Mineral 
production in Colombia contributed just in excess 5% to 
the gross domestic product (GDP) and over 45% of total 
exports. Coal and petroleum contributed 45% and 
precious stones and metals contributed more than 6% to 
the Colombian economy. 


Government Policies and Programs 


The 1989 mining law (Código Minero) facilitates and 
encourages mineral exploration and development, 
containing provisions to expedite the processing of claim 
applications, to improve the security of mineral 
concessions, and to establish a fund to provide financial 
assistance to small- and medium-scale miners. The 
Coinvertir agency, created in November 1991, promotes 
foreign investment. Government policy encourages the 
development of the Colombian coal industry and 
welcomed foreign investment. 

The new Constitution replacing the 1886 Constitution 
became effective on July 5, 1991. Under Article 332, the 
State retains the rights to all surface and subsurface 
nonrenewable natural resources. The new Constitution 
also created the position of Minister of Foreign Trade. 

Law 9 of 1991 regulates foreign investment in 
Colombia. Resolutions 51 and 52 of 1991 and 53, 55, 
56, and 57 of 1992 of the National Economic and Social 
Policy Council are integrated into the International 
Investment Statute (IIS), Decisions 291 and 292 of 1991, 
Law 6 of 1992, and Decree 259 of 1992. The IIS is 
based on three principles: equal treatment for domestic 
and foreign investors, applied worldwide, and 
simplification of foreign investment procedures. The new 
economic development is based on an outward oriented 
strategy, thus opening up the economy to foreigners, 


eliminating many taxes and tariffs that existed in the 
past. The new regulation allows ownership of up to 
100% by foreigners, permits payment of royalties to 
patent holders of new technology, and reduces 
withholding taxes. Foreign capital can be invested 
without limitation in all sectors of the economy. 

The Government adopted a Mining Development Plan 
in 1993 as proposed by Instituto Nacional de 
Investigaciones en Geociencias, Mineria y Quimica 
(Ingeominas), Empresa Colombiana de Carbon S.A. 
(Ecocarbon), and Minerales de Colombia S.A. 
(Mineralco). The plan includes seven points for 
revitalizing the mineral sector, such as a new simplified 
system for the granting of exploration and mining 
licenses, provision of infrastructure in mining areas, and 
environmental control. The Government lifted its 
monopoly to sell gold, allowing anyone to purchase, 
sell, or export the metal. 

In 1994, the Colombian tax office accused petroleum 
companies for not paying the "war tax" established by 
the 1992 tax reform. The war tax, a royalty of about 
$1.00? on each barrel produced, and a 25% additional 
tax on each barrel exported, were levied against foreign 
companies. Furthermore, oil companies have to bear the 
full cost of exploration expenses and, once a discovery 
is made, they have to split any oil found with the 
Empresa Colombiana de Petróleos S.A (Ecopetrol). The 
war tax was introduced to finance anti-guerrilla 
programs. Only Carbocol and Ecopetrol, state-owned 
coal and oil companies, have been making war tax 
payments. Revenues from the war tax from petroleum 
companies were expected to total $72 million in 1994. 
Coal, gas, and nickel producers are also subject to the 
war tax, and were included on the tax collector’s 
delinquents list.? 


Environmental Issues 


Colombia’s first comprehensive environmetal law went 
into effect on January 1, 1994. The environmental law 
included more than 110 articles and 80 pages. This law 
established the Ministry of the Environment and 
"SINA," a national organization and private groups 
involved in promoting environmetal concerns. The 
Ministry would define environmental policy and promote 


211 


national environmental regulations relating to a broad 
range of matters, such as mining, transportation, 
pollution, and emissions, as well as set tariffs, taxes and 
fines, issue licenses, regulate national parks, and 
negotiate with private sector interests for implementation 
of pollution mitigation measures. The Ministry would 
also supervise the Regional Autonomous Corp. (RAC) 
and would have the authority to suspend exploration, 
mining, and other activities involving the use of 
renewable and non-renewable resources. RAC, as the 
highest environmetal authority in each jurisdiction, was 
authorized to set emissions and discharge limits, grant 
licenses for exploration or use of non-renewable 
resources, regulate water resources, grant concessions or 
permits for use, set taxes and fines, and impose 
sanctions for violations of environmetal laws. All 
revenues collected by RAC would be used in municipal 
and regional projects for the protection of the 
environment and renewable resources.* 

The economic activities in Colombia with the most 
important impact on the environment were the extraction 
of lumber and the mining of gold and platinum from 
alluvial deposits. Both mining and deforestation caused 
soil erosion and the production of large amounts of 
sediment from exposed soil and water jet mining, some 
containing traces of mercury.? 

Colombia's security police reportedly expelled 197 
Brazilian miners from an Indian reserve in the Amazon 
jungle. The miners were illegally dredging for gold and 
polluting the Inirida River with mercury. 


Production 


Colombia was the world's 4th largest platinum 
producer and 10th largest gold producer. Reportedly, the 
production of platinum-group metals dropped by 37% in 
1994, to the lowest point since production began. 
Production of bauxite, gold, and manganese remained 
about the same in 1994, while other metals increased 
slightly. Output of almost all industrial minerals held 
steady in 1994, except for emeralds, which increased by 
40%. 

Colombia ranked as the third largest coal producer in 
the Western Hemisphere after the United States and 
Canada. Colombia was the third largest oil producer in 
Latin America. Output of natural gas and crude oil 
increased again to historic highs. (See table 1.) 


Trade 


According to the Colombian Foreign Trade Minister, 
the country had at least 20 bilateral agreements and more 
than 10 arrangements that included three or more 
countries." 
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Colombia was a member of the Andean Pact and of 
General Agreement on Tariffs and Trade. The Andean 
Pact opened trade within the region and opened the 
region to the rest of the world. Agreements with the 
Central American Common Market and the Caricom 
countries also were signed. Colombia is also the chief 
exporter to other countries in the Pact (Bolivia, Ecuz lor, 
Peru, and Venezuela), accounting for more than 4076 of 
all intra-regional exports. It was also a beneficiary 
under the U.S. Generalized System of Preferences. 
Under U.S. trade policy, Colombia is entitled to most- 
favored-nation status. 

On June 13, 1994, Colombia, Mexico, and Venezuela 
renewed the San Jose Accord for the 14th year, 
liberalizing trade and creating a common market. Trade 
barriers on Colombian and Venezuelan goods entering 
Central America and Caribbean countries would be 
dropped within 10 years. Colombia now ranks as 
Venezuela's second largest trading partner, surpassing 
the European Union and Japan. Currently, Columbia 
exports 42% of its goods to Mexico.? 

In 1994, 25 Caribbean and Latin American countries 
formed the Association of Caribbean States. In addition 
to Colombia, Mexico, and Venezuela, the new trade pact 
included 7 Central American countries, as well as Cuba 
and 13 other Caribbean states. '? 

Coal was the second largest export earner, following 
petroleum. Colombia was the fourth largest coal exporter 
in the world, with about 18 million metric tons (Mmt), 
mostly steam coal. The principal importers of Colombian 
coal continued to be Western Europe and the United 
States. In Colombia, the sale and exports of emeralds 
doubled in 1993 and increased again in 1994. Almost all 
nickel produced was exported primarily to Europe, the 
United States, India, and Japan under a long-term 
contract expiring in 1995. (See tables 2 and 3.). 


Structure of the Mineral Industry 


Two Government agencies were created to administer 
mining exploration and development: Ingeominas, 
founded in 1919 for exploration activities, and Ecominas 
(now Mineralco), created in 1968 to implement mining 
projects and execute the national mining development 
plan. Additional Government entities were created to 
operate the coal, nickel, and nuclear industries. 
Ecocarbon was the new Colombian Government agency 
created to promote and develop the country's coal 
industry and also was the advisor to the Ministry of 
Mines and Energy. 

The major part of Colombia's mining industry was 
privately owned. Oil and natural gas exploration was 
funded primarily by private companies but production 
was controlled by the Government agency Ecopetrol. 


Foreign investors could enter the mineral industry 
through either fixed-term concessions or an association 
contract with a state enterprise. (See table 4.) 


Commodity Review 
Metals 


Production of copper, bauxite, lead, and manganese 
ore was small in Colombia. Lateritic bauxite was 
produced by small operations in the Upper Cauca 
Valley, southwest of Bogota. Copper was mined at El 
Roble, southwest of Medellin. The mine was operated by 
a Colombian-Japanese consortium. Colombian lead and 
Zinc mines are in Antioquia Department, operated by 
Frontino Gold Mines S.A. Acerias Paz del Rio S.A. 
(APR) is the largest steel company in Colombia, 
accounting for 50% of total production. APR also 
produced coal for its own use, iron ore, and cement. 
The company employed about 3,700 workers.'' 


Gold.-Except for an increase in 1991 gold production 
has been dropping in Colombia since 1986. In 1994 
output was the lowest in the past 6 years. 

Colombia ranked fourth in gold production in the 
Western Hemisphere after the United States, Canada, 
and Brazil. About 75% of Colombian gold output was 
produced from alluvial deposits. Gold mineralization is 
also associated with quartz veins in metasedimentary 
sections of the central Cordillera, as well as gold-copper- 
porphyries in the western  Cordilerra. Bolivar 
Department, Colombia's major source area for gold, 
produced 34% of the Nation's total output; Antioquía 
Department followed with 3196. About 10% of gold 
came from placers in El Choco Department on the 
Pacific Coast, which also produced the country's 
platinum. Gold in Cordoba Department, accounting for 
876 of total production, came exclusively from placers. 

Mineros de Antioquia S. A. (MA) is the largest private 
gold producer in Colombia. MA operates four bucket- 
line dredges along the Nechi River. Most of the ground 
has been worked several times and old dredge tailings 
can be clealry seen in many places along the banks of 
the river. 

Frontino Gold Mines, Ltd. is the second largest gold 
producer at Segovia, extracting gold from hard rock. 
The company was in continuous operation since 1854. 

Greenstone Resources Ltd. , Toronto, Canada, operated 
the Oronorte gold Mine near Zaragoza, Antioquía 
Department. The mine produced about 315 kilograms 
(kg) of gold annually, or about 1% of Colombia's total 
gold production. The company formed a publicly owned 
Colombian company, Compania Minera Oronorte S.A. 
(CMO), listed on the Bogota and Medellin stock 


exchanges. Instituto de Fomento Industrial S. A. acquired 
a 12.3% interest in CMO. Greenstone was planning to 
sell a further 32.5% interest through a public offering.” 


Nickel.—Colombia was the world's fourth largest 
producer of ferronickel, after New Caledonia, Canada, 
and Japan. The Cerro Matoso S.A. (CM) Mine at 
Montelíbano, Córdoba Department, is one of the world's 
largest nickel mines with a capacity of 23,000 metric 
tons per year (mt/a) nickel in ferronickel. The mine 
produced about 900,000 metric tons (mt) of ore, grading 
2.7% nickel. Reserves of nickel ore were estimated at 20 
Mmt grading 2.7% nickel. CM is a joint venture 
between Billiton Overseas Ltd. (52.3%), a subsidiary of 
Royal Dutch Shell of the Netherlands, and Empresa 
Colombiana de Níquel (47.796), a subsidiary of a 
Government agency, Industrial Development Institute 
(IFT). All production was exported, with 80% shipped to 
Europe. Plans for a smelter expansion remained shelved 
as the company concentrated on improving efficiency." 

In Fall 1994, IFI announced that Shell sold its interest 
in CM to a South African company, Gemcor Ltd. The 
sales price was not announced." 


Platinum.—Colombia was fourth worldwide in the 
production of platinum, with only 1.5% of total world 
production. Platinum production dropped by 37% in 
1994. Almost all platinum production came from placer 
deposits, tributaries of the Atrato, Nechi, and San Juan 
Rivers in Chocó Department. Small amounts of gold, 
iridium, palladium, rhodium, and other metals also 
occurred in those deposits. 


Industrial Minerals 


Colombia was well endowed with industrial minerals. 
The 17 cement plants, operated by 14 companies, were 
near their own limestone quarries. At least six cement 
plants were being expanded in 1994 and were 
refurbished with upgraded equipment. Cement was used 
for domestic purposes with about 10476 of country's 
hydraulic cement being exported. 

Gypsum was produced in Guainia Department in the 
east-central area of the country. Gypsum also was 
imported from Mexico and used in cement plants on the 
Caribbean coast. 

Phosphate deposits in Columbia were along the eastern 
Andes Range. Salt was produced from seawater 
evaporation basins on the north coast and from the 
Zipaquira underground mine north of Bogota. 

The only active sulfur mine in Colombia was the Mina 
El Vinagre, near Puracé in Cauca Department. A record 
was set in 1994 in the production of native sulfur. 


213 


Emeralds.—Colombia was the leading emerald 
producer, producing about 60% of the world's finest 
emeralds. Most of Colombia's emeralds came from 
mines in Boyacá Department, north of Bogota, most 
notably the Chivor, Coscuez, Gachala, Muzo, Quípama, 
and Ubala. The Chivor and Muzo Districts have been 
operating continuously for more than 500 years, since 
the colonial period. Chivorefia de Minas Ltda. of Bogota 
signed contracts in 1994 with Mineralco to mine 
emeralds south of Chivor.'° 

Most emeralds were exported as uncut stones, a large 
portion illegally. Reportedly, Israel's Tel Aviv Precious 
Stone Exchange and its partner, Bolso Mundial de 
Esmeraldas, were handling the emeralds, as well as gold 
and platinum from Antioquía de Caldas Department. The 
emeralds contributed about $400 million to the country's 
economy. Japan continued as the single largest market of 
emeralds (70%), followed by the United States, 
European countries, and others. Mineralco manages the 
emerald industry to maintain the quality and reputation 
of Colombian stones. 


Mineral Fuels 


Coal.—Colombia is rich in coal, natural gas, 
petroleum, and hydropower and was the third largest 
steam coal producer in the Western Hemisphere, after 
Canada and the United States. Colombia was the eighth 
largest coal exporter, with about 9% of the thermal coal 
market. More than 80% of Colombian coal produced 
was exported, accounting for about 12.5% of 
Colombia’s total export earnings in 1994. The United 
Kingdom was the largest importer of Colombian coal, 
accounting for about 20% of its total coal exports. Coal 
was also exported to Brazil, Denmark, France, Ireland, 
Israel, Italy, Japan, the Netherlands, Spain, and the 
United States." 

Colombia possessed the largest coal reserves in Latin 
America, mostly steam coal. More than one-half of the 
country's reserves occurred along the north coast, 
concentrated in the La Guajira Peninsula, followed by 
Cesar (19%), Cundinamarca and Boyaca (9%), and 
Cordoba (8%). Colombia had an estimated 6.5 billion mt 
of economic reserves of steam coal. Reserves of thermal 
coal amounted to more than 15,000 Mmt, and coking 
coals about 670 Mmt. There was also about 19 Mmt of 
anthracite coal reserves.!* 

Of the nearly 1,200 coal mines in Colombia, 3 were 
large (65% of total production); 33 were medium size 
(13%), and the rest were small mines. The coal industry 
employed about 29,000 workers, about 35% of which 
were located at the Cerrejon Mine. 

About 60% of Colombian coal came from the Cerrejon 
Norte open pit and 80% of exports, or 6% of all national 
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exports. Cerrejon Norte is part of the Cerrejon 
Coalfield, divided into North, Central, and South 
sections. The South section at times is referred to as 
Oreganal, but has not been yet developed. With reserves 
of 1.6 billion mt of high-quality steam coal, the open pit 
Cerrejon Mine is the largest of its type in the world. The 
coal from this region is of excellent quality—steam coal 
has a sulfur content of less than 176 and an ash content 
not exceeding 8%. In a 50-50 partnership with Carbones 
de Colombia S.A. (Carbocol), a State-owned company, 
Cerrejon was operated by International Colombia 
Resources Corp. (Intercor), a subsidiary of Exxon Corp. 
A number of environmental measures were in place at 
the mine, such as water oxidation and sedimentation 
ponds, dust control systems, and oil recovery and 
disposal. "° 

Prodeco S.A. is the largest private coal producer and 
exporter in Colombia. Prodeco signed a 30-year contract 
in 1989 to operate the Calenturitas Mine, Cesar 
Department. The mine is about 20 kilometers (km) from 
La Loma rail station, and the 220-km route to Santa 
Marta is accessible by rail, road or both. Recoverable 
reserves were estimated at 247 Mmt of low sulfur 
(0.6%) steam coal. Mining started in December 1993 
and 0.5 Mmt was exported in 1994, expected to rise to 
3 Mmt by 1997. The Calenturitas Mine is part of the 
same deposit where the La Jagua and La Loma Mines 
also are located, south of the Cerrejon deposit. Since 
1990, Prodeco also operated the Central Cerrejon Mine. 
The mine has about 400 Mmt of recoverable reserves of 
low sulfur coal, with a planned capacity of 6 to 10 
Mmt/a. Production has increase from less than 1 Mmt in 
1992 to 1.7 Mmt in 1993; 2.5 Mmt was expected in 
1994. Prodeco also operated a metallurgical coal mine at 
Guacheta, Cundinamarca Department, just north of 
Bogota, with production of 400,000 mt in 1993. The 
mine also operated a coking plant, producing 60,000 
mt/a of coke for export to the Latin American markets. 
All Prodeco's coal is sold to powerplants and domestic 
and industrial markets in Europe and the United States. 
Prodeco exported its production through its 3.5 Mmt/a 
facility at Santa Marta, also known as Puerto Zuniga. 

Carbones del Caribe S.A. (CC), the other significant 
private coal producer, operated open pit mines at Puerto 
Libertador, Cordoba Department. The mine reserves 
were estimated at 300 Mmt. The company was using its 
coal as a fuel and the balance was exported. CC also 
extracted coal from one small underground mine 
(600,000 mt in 1994) and six open pits (900,000 mt in 
1994) in the La Jagua coal Basin. CC has 20--year 
mining rights for those mines. Undeground production 
began in 1991. The coal from that mine was exported 
primarily to Ireland, Scandinavia, and the United 
Kingdom. 


Drummond Ltd., a subsidiary of Drummond Coal Co. 
of Jasper, Alabama, continued to develop the La Loma 
open pit mine in 1994. Recoverable reserves at the mine 
were estimated at 485 Mmt, with 11 coal seams. Mining 
was scheduled to begin in February 1995 with an initial 
output of 2.5 Mmt, then rising to 10 Mmt/a of steam 
coal in 2000. La Loma Mine will thus become the 
second largest coal producer in Colombia. Most of the 
coal will be shipped to Europe. In the latter part of 
1993, Drummond announced that production of coal 
from the La Jagua deposit would start in 1995. It was 
estimated that 25 Mmt of coal can be recovered from 
open pit operations and 70 Mmt by undergound mining. 
The deposit was expected to produce 10 Mmt/a when 
fully developed. The main export markets would be 
France, Germany, Spain, Sweden, United Kingdom, and 
the United States. Drummond negotiated with the newly 
created railway company, Ferrovias S.A., for the 
upgrading of the 180—km railway link between the mine 
and the Caribbean port of Cienaga. The cost of the La 
Loma project was estimated at more than $800 million. 
Drummond planned to transport coal from La Jagua and 
other mines by November 1994 and ship coal in January 
1995.” 

In 1993, the Government reorganized its coal industry 
by dividing Carbocoal into two entities: a new Carbocol, 
which continues to administer the Government’s 50% 
interest in Correjon Norte, and Ecocarbon, a regulatory 
agency that oversees the Government’s interest in the 
coal industry outside of Cerrejon Norte, collects 
royalties, provides technical support, and administers 
safety regulations. All investments in new coal projects 
will be channeled though Ecocarbon, but all were to be 
100% privately financed.”' 

Carbocol plans to develop 9 new coalfields in 
Antioquia, Boyaca, Cundinamarca; two in Santander; the 
Valle del Cauca; and one each in the northern provinces 
of Cesar, Cordoba, and Guajira.” 


Natural Gas and Petroleum.—Natural gas reserves in 
Colombia were estimated in 1994 at 283 billion cubic 
meters (m*).~ More than 80% of the natural gas 
produced in Colombia was used domestically. Only one 
gasfield has been developed in the Caribbean Basin, the 
Chuchupa Field. Much of the Nation’s natural gas 
reserves are either offshore, on the La Guajira 
Peninsula, or in Meta Department. Texaco and Ecopetrol 
are constructing a second platform for their offshore 
activities. La Guajira gas is exclusively used by 
customers on the Caribbean coast. Once the gas pipeline 
is completed in mid-1995, Guajira gas will be pumped 
to Bucaramanga and Medellin where the gas has been 
almost depleted. Two small deposits were developed by 
Lasmo Ltd. in Guepaje and Purificaccion, both in Upper 


Magdalena Department.” 

In August 1994, British Petroleum Ltd. (BP) 
announced the discovery of a large gasfield in the 
Volcanera area in the Llanos Basin about 30 km from 
the Cusian/Cupiaga oilfields. The gasfield is partly in the 
Recetor Block, in which BP acquired a majority stake 
from Maxus Ltd., subsidiary of Maxus Energy Corp. of 
Dallas, Texas, in 1993 for $10 million. The majority of 
the field lies in the Piedmonte Block, in which BP holds 
a 100% interest. The recoverable reserves were 
estimated at 140 billion ш? of gas and 250 million 
barrels of condensate, thus doubling Colombia’s reserves 
of gas.” 

Amoco Colombia Petroleum Co., a subsidiary of 
Amoco Corp., of Chicago, Illinois, announced a gas 
discovery on the Opon Association Contract (OAC) area 
in the Middle Magdalena Valley, adjacent to the Llanos 
oil basin. The partners in the discovery well and the 
OAC area were Amoco (60% and also its operator), 
Hondo Magdalena Oil & Gas (30%), and Opon 
Development Company (10%). Ecopetrol would have the 
right to take 50% interest in any further commercial 
discoveries.” 

Colombia’s recoverable oil reserves were estimated at 
8.6 billion bbl in eight major basins." In 1994, 
Colombia was the third largest crude oil producer in 
Latin America. Production of crude oil in Colombia 
continued to increase to a historic high level in 1994. 

Occidental Petroleum Co. operated in the Cafio Limon 
oil field. That field is the country’s largest producing 
oilfield, with daily production of about 30,000 БЫ. 
Crude oil was piped through a 760—km pipeline from 
the Cafio field to the terminal at Covenas on the 
Caribbean coast. In February 1994, guerrillas attacked 
and damaged four production wells and a few electric 
generator sets. Lost production from the wells was put 
at 5,700 barrels per day (bbl/d) or about 2.5% of 
Occidental’s production. The damage was repaired in 1 
week. This was the first attack on the Cafio Limon field; 
previously, guerrillas had attacked on several occasions 
the vulnerable [long] pipeline linking Cafio Limon with 
Covenas. According to Ecopetrol, Colombia in the past 
9 years was prevented from collecting more than $1 
billion in oil revenue because of such terrorist attacks. 
Sections of the line were blown up 331 times during 
1985-93. Also, Colombian oil exports were stopped on 
May 6, 1994, for 26 days because of an accidental fire 
which destroyed 5 pumps at Caño Limon.” 


The Casanare basin contained one-half of country’s 
total oil reserves, thus becoming the richest source of 
low sulfur oil in Colombia. BP continued exploration 
work in the Casanare area. Six other international 
companies were also doing exploration work in the area. 
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Ecopetrol, which held 50%, and its partners, ВР 
(19%); Triton Energy Ltd. (12%), Dallas, Texas; and 
Total Petroleum Ltd. (19%), Calgery, Canada, 
discovered a large gas and oilfield in eastern Colombia, 
the Cusiana and Cupiagua Fields, 200 km northeast of 
Bogota, in the Llano foothills. This field is the largest 
discovery in the Western Hemisphere in the past 25 
years. The Cusiana oilfield has 1.5 billion bbl of 
recoverable reserves and its adjacent Cupiagua Field 
contains 0.5 billion bbl; both fields contain more than 85 
billion m^ of natural gas, or about 40% of total. 
Ecopetrol claimed that the Cupiagua Field is almost 
entirely gas. The gas market is nonexistent in Colombia, 
so the gas will be pumped into a nearby oilfield to 
increase the pressure in the field to pump out oil. BP 
started commercial crude oil production from the 
Cusiana Field in October. Reportedly, in 1994, the 
Cusiana Field produced 40,000 barrels per day (bbl/d) 
of oil, and expects to produce 150,000 bbl/d by mid- 
1995. Both oilfields are expected to produce about 
300,000 bbl/d by 1998. A pipeline is being built to 
transport crude oil from Cusiana to the Covenas terminal 
on the Caribbean coast. Ecopetrol is looking for 
investors to built a 100,000 bbl/d refinery to process 
crude oil from the Cusiana field.” 

In July 1994, the Colombian Ministry of Mines and 
Energy and Ecopetrol offered for the first time 21 blocks 
onshore for oil exploration. The competitive tender 
included Llanos, Putumayo, and Upper Magdalena 
Valley basins. Reportedly, only three oil companies 
submitted bids in the country's first international 
licensing round. This low response was attributed to the 
highest tax burden in the world for oil exploration. 
Exxon Corp., Irving, Texas, Kelt Ltd., London, United 
Kingdoom, and Total Ltd. bid on four of the 21 blocks 
in the Llanos Basin, near the Cusiana and Cupiagua 
Fields?! 

In late 1993, Ecopetrol offered for competitive tender 
exploration plots in the Upper Magdalena Field. GHK 
Inc. Oil Company, of United States, was drilling two 
exploratory wells near Guaduas, in the Magdalena 
Valley. Harken de Colombia Ltd., a subsidiary of 
Harken Energy Corp. of Grand Prairie, Texas, signed its 
second contract with Ecopetrol, covering the Bocachico 
area in the Middle Magdalena Valley.?? 

Shell Petroleum S.A. of the Netherlands offered two 
of its exploration and production companies (Hocol S.A. 
and Homcol S.A.) for sale in late 1994. The properties, 
producing 20,000 to 25,000 bbl/d, were valued at $500 
million when purchased from Tenneco Co., Houston, 
Texas, in 1989. Hocol and Homcol own extensive 
exploration acreage and producing assets in the Upper 
Magdalena Valley and the central Llanos area, as well as 
interests in two Colombian oil pipelines. Reportedly, this 
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sale would not affect Shell's other interests in Colombia. 
Through two other subsidiaries, Shell is active in 
exploration, production, manufacturing, and marketing, 
producing about 40,000 ЪЫ/а.?? 

In excess of 50 petroleum companies were operating 
in Colombia, including Chevron Corp., San Francisco, 
California, Texaco Corp., Houston, Texas, and Tuskar 
Ltd., Dublin, Ireland, and Garnet Resources Corp., 
Houston, Texas, also were exploring for oil. Garnet was 
granted permission to proceed with plans to begin 
commercial production of Mary and Miraflor Oilfields 
in southwest Colombia's Putumayo Basin.^ Amoco 
Corp. funded an exploration well in the Cano Caranal 
area on the Venezuelan border, about 380 km northeast 
of Bogota." Argosy Petrolum Ltd., of the United 
Kingdom, was drilling in two blocks in the Mocoa Field, 
Putumayo Department. 

Colombia continued to rely heavily on the imported 
crude oil for its domestic refineries. In 1994, Colombia 
imported 13.4 Mbbl of oil, primarily from Argentina 
and Venezuela. A small refinery was planned to be built 
at Triunfo port near the Cusiana and Cupiaga Fields. 
Ecopetrol operated refineries at Barrancabermeja, 
Cartagena, Orito, and Tibi. The largest refinery is at 
Barrancabermeja. Refining capacity was insufficient to 
supply the domestic market, therefore 28,000 bbl/d of 
petroleum products was imported to make up the 
shortfall. The least efficient in the Americas, the refinery 
loses averaged $21 million each year because of poor 
management and the high use of energy.?? 


Infrastructure 


In Colombia, only 9,350 kilometers (km) of roads 
were paved out of the total 75,450 km of roads. 
Colombia has 3,236 km of single-track railroads. The 
only significant rail traffic involved short stretches used 
for transporting coal to export terminals on the 
Caribbean coast. Other railroad connections for coal 
mines were being built, mostly in the northern part of 
the country. Coal was exported through the ports of 
Puerto Bolívar and Santa Marta on the Caribbean coast. 
Buenaventura, on the Pacific coast, was the country's 
largest port. The Nation's primary petroleum port was 
Coveiias. Cartagena and Tumaco also handled petroleum 
exports. Buenaventura and Santa Marta handled imports 
of refined petroleum products. 

A total of 5,890 km of pipeline included 3,585 km for 
transporting crude petroleum, 1,350 km for refined 
products, 830 km for natural gas, and 123 km for 
natural gas liquids. The Orito-Tumaco oil pipeline in 
southern Colombia, damaged by guerrilla attacks in 
summer 1993, resumed its previous flow of 30,000 
bbl/d. 


The 470-km crude oil pipeline from the Cusiana area 
to Соуейаѕ was being completed by Trans-Canada 
Pipelines Ltd. and IPL Energy Inc., both Canadian 
companies. The capacity of the pipe is 150,000 bbl/d, 
rising to 185,000 bbl/d in 1995. Once finished, the 
capacity is expected to increase to 500,000 bbl/d.? 

Ecopetrol awarded a contract to Enron Corp. (USA) to 
built a 575-km natural gas pipeline from Ballenas, near 
Santa Marta, Guajira Department, to Barrancabermeja, 
Santander Department as well as several feeder lines to 
Medellin, Bucaramanga, Cali, Bogota, and the southwest 
region. This construction is part of the natural gas 
distribution plan the Government started in 1991. The 
pipeline is expected to be operational in 1996.?* 

Hydropower furnished about 80% of the total installed 
electrical generating capacity of 9,624 meggawatts 
(MW); the rest was supplied by thermoelectric 
powerplants (630 MW from coal and 320 MW from 
gas). | Carbocol is planning to build eight new 
thermoelectric power stations northeast of Bogota. The 
eight stations should have a combined generating 
capacity of at least 1,600 MW. Colombia's 1,000 MW 
El Guavio hydroelectric complex became operational in 
1994, 6 years behind schedule, at a cost of $2.5 billion. 
Most of the output is designated for the Bogota region.” 


Outlook 


No significant investments are expected to be made in 
the development of new gold mines, thus all production 
will continue to come from the Pacific coastal region, 
which has been worked since the discovery of the 
Americas. The only exception is one development in 
lower Cauca Valley, which has developed rapidly in the 
last 2 years and now accounts for 25% of total gold 
production. Colombian mining companies will continue 
seeking investments to discover new deposits and to fund 
upgrading of equipment at their work sites. 

The coal industry in Colombia is expected to continue 
growing during the next decade. New mines should be 
opened, and increased production from the existing 
facilities is anticipated as a result of heavy world demand 
for high quality coal. Port facilties also are being 
expanded as well as the overland roads and storage 
facilities. Colombia foresees remaining the fourth largest 
exporter of high-quality steam coal in the world, 
destined primarily to Europe, Japan, and the United 
States. 

Ecopetrol is planning to double its oil production by 
1997, mostly from the Cusiana and Cupiagua Fields. 
Colombia expects to be the third largest oil exporter in 
Latin America, shipping 600,000 bbl/d by the end of the 
century. 

Gas demand in Colombia is forecast to grow by 10% 


a year for the next 5-to-10 years. Colombian gas 
consumption is now about 11 million cubic meters per 
day (Mm?/d) and is expected to reach 28 Мпг/а by 2000 
under a $3 billion plan by Ecopetrol to expand the 
Nation's gas infrastructure. By about 2005, gas is 
expected to flow from the Caribbean coast to the 
interior, once the gas pipeline is completed. 
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Major Sources of Information 


Carbones de Colombia S.A. (Carbocol) 
Carrera 7, No. 31-10, Santa Fé de Bogotá, Colombia 
Telephone: (571) 612-2262; Fax: (571) 287-3278 
Cerro Matoso S.A. 
Carrera 7a No. 26-20, Piso 8, Santa Fé de Bogotá, 
Colombia 
Telephone: (571) 288-7066; Fax: (57-1) 285-7974 
Empresa Chivorefia de Minas Ltda. (Emeralds) 
Calle 120 No. 40A-94 
A.A. 11361 Santa Fé de Bogotá, Colombia 
Telephone: (571) 619-0063, -0256 
Empresa Colombiana de Petróleos S.A. (Ecopetrol) 
Apartados Aereos 5938-6813, Santa Fé de Bogotá, 
Colombia 
Telephone: (571) 285-6400 
Instituto de Fomento Industrial 
Calle 16 No. 6-66, Piso 7, Santa Fé de Bogotá, 
Colombia 
Tel: (571) 282-2055; Fax: (571) 286-4166 
Instituto de Investigaciones en Ciencias de la Tierra, 
Exploracion Mineral, Mineria y Medio Ambiente 
Fisico (Ingeominas) 
Diagonal 53, No. 34-53, Santa Fé de Bogotá, 
Colombia 
Telephone: (571) 222-1811; Fax: (571) 222-3597 
Instituto Nacional de los Recuersos Renovables 
(Inderena), Carrera 10 No. 20-30, Sante Fé de 
Bogotá, Colombia 
Telephone: (571) 284-1700; Fax: (571) 283-3458 
Minerales de Colombia, S.A. (Mineralco) 


Calle 32 No. 13-07, Santa Fé de Bogotá, Colombia 

Telephone: (571) 28773; Fax: (571) 287-4606 
Ministerio de Minas y Energia 

Avenida Eldorado, CAN, Santa Fé de Bogotá, 

Colombia 

Telephone: (571) 222-3718; Fax: (571) 222-3651 


Major Publications 


Basic Laws for Foreign Investment in Colombia: 

Corporacion Invertir en Colombia (Coinvertir), Santa 
Fé de Bogotá, Colombia, Nov. 1993. 

Colombia - Coal, Gold, Emeralds, and Much Else: 
Engineering and Mining Journal, Chicago, IL, May 
1994, pp. 47-52. 

Colombian Geology - Much Potential Has Barely Been 
Touched: Engineering and Mining Journal, Chicago, 
IL, May 1994, p. 45. 

Colombia Information Service, New York: Colombia 
Today, monthly. 

Colombia Prospects Still Hot: World Oil, Houston, TX, 
Apr. 1994, pp. 95-104. 

Exploration Opportunities in Latin America, Colombia, 
Petroleum:  Pennwell Publishing Co., Tulsa, 
Oklahoma, 1992, pp. 107-231. 

Latin American Mining Institute: The South American 
Investment & Mining Guide, Washington, DC. 

Latin American Newsletters Ltd., London: Latin 
American Economy & Business, monthly. 

Looking For An Investment Partner In Colombia, 
Bogota, Colombia: Instituto de Fomento Industrial, 
1993. 

Miida Ltd., London: Latin America Mining Letter, 
biweekly. 

Oportunidades Estrategicas de Inversion. Petroleo y 
Mineria en Colombia: Departamento Nacional de 
Planeacion, Ministerio de Minas y Energia, Santafe 
de Bogota, Colombia, July 1993. 


TABLE 1 
COLOMBIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Bauxite 1,640 1,720 1,750 e/ 1,700 e/ 1,700 
Copper, mine output, Cu content 304 3,640 3,940 3,940 r/ 3,140 3/ 
Gold kilograms 29,400 34,800 32,100 27,500 r/ 27,500 3/ 
Iron and steel: 
Iron ore and concentrate thousand tons 628 450 r/ 674 545 r/ 610 3/ 
Pig iron do. 323 305 304 r/ 264 r/ 244 3/ 
Steel, crude do. 701 652 657 687 r/ 702 3/ 
Semimanufactures, hot-rolled do. 592 581 590 r/ e/ 636 642 3/ 
See footnotes at end of table. 
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TABLE 1--Continued 
COLOMBIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


DO ave ave ave ЭО А 


Mine output, Pb content 331 611 620 r/ 447 т/ 440 
Refined бесовдму el 3,500 3,600 3,600 3,600 3,500 
anganese: ine output, content 500 $52 600 e/ 800 r/ 800 
ickel: 
Mine output, Ni content 22,400 20,600 23,100 23,300 e/ 23,500 
erronickel, N1 content 18,400 20,200 20,200 18,000 r/ 20,800 3/ 
atinum metals ograms 1,320 1,600 1,960 1,720 r/ 1,080 3/ 
Silver До. 6,590 8,040 8,290 7,330 r/ 7,200 


Zinc, mine output, Zn content 356 266 277 279 r/ 275 


Mine output 160,000 160,000 170,000 == [/ == 
iber 8,000 e/ 7,830 7,900 = г/ = 
Barite 5,380 9,290 9,380 4,840 r/ 7,000 
‘Cement, hydraulic thousand tons 6,250 6,300 6,810 7,660 r/ 7,110 3/ 
Clays: 
Bentonite 3,100 3,180 3,260 r/ 3,500 e/ 3,250 
ommon cla ou tons 1,920 1,980 2,050 r/ 2,100 r/ 3,000 
atomite 3,100 3,890 4,360 4,400 e/ 4,000 
Felds 34,800 45,600 78,400 r/ 60,500 r/ 70,000 
Fluorite 780 894 959 r/ 1,800 r/ 1,500 
Gem stones, precious and semiprecious: | 
Emerald 4/ thousand carats 3,100 1,080 2,310 5,150 r/ 7,200 3/ 
ypsum ousand tons 608 639 671 439 r/ 450 3/ 
ime, hydrated ғ uicklime е 3 1,300 1,300 671 3/ 439 r/3/ 450 
esite 19,300 18,800 18,800 9,820 r/ 9.500 
Mica 60 50 54 55 e/ 55 
Nitrogen: N content of ammonia e/ 90,000 91,900 r/ 86,300 r/ 98,500 r/ 90,000 
Phos hate rock 31,000 31,500 | - 31,500 17,500 r/ 20,000 
Salt: 
Rock thousand tons 209 219 230 231 r/ 315 
Marine do. 478 482 317 169 r/ 250 
Total do. Т 
Sodium compounds, n.e.s.: Sodium carbonate 121,000 121,000 121,000 e/ 121,000 e/ 121,000 
tone А 
Calcite 7,210 5,760 6,320 r/ 6,500 e/ 6,500 
Dolomite thousand tons 45 46 46 r/ 4S e/ 45 
Limestone e/ do. 17,000 r/ 15,700 3/ 16,000 r/ 16,000 14,000 
Marble 32,200 33,400 34,600 34,500 e/ 35,000 
Sand excluding metal-bearing e/ 790,000 3/ 859,000 3/ 860,000 850,000 850,000 
Sulfur: 

i ative (ош о) 31,700 37,600 39,200 51,400 r/ 53,400 3/ 
Зур oduct, from petroleum 8,000 9,000 9,200 12,200 r/ 12,200 
ota 9 9 9 9 Г 9 
Talc, soapstone, hyllite 10,100 11,100 13,300 19,600 r/ 20,000 
Carbon black 20,400 20,000 e/ 23,600 23,800 e/ 24,000 

Coal: 

Metallurgical e/ thousand tons 700 800 900 1,800 r/ 2,000 
Steam do. . 19,800 19,200 22,900 19,900 r/ 20,500 
ota JO. , , 9 9 Г, , 

Coke, all types e/ do. 339 3/ 400. 450 632 1/ 3/ 562 3/ 

as, natural: « 
DSS million cubic meters 5,200 r/ 5,200 3/ 5,200 5,350 r/ 6,900 3/ 
Marketed do. 4,200 r/ 4,250 3/ 4,450 r/ 4,450 6,500 
Nature Pas 11401865 є ousanda < gallon De e] А 00 40 $ JU > ut ‚ DU 
Petroleum: 
rude do. 160,000 155,000 161,000 r/e/ 165,000 r/ 166,000 
Refinery products: 
|__ Liquefied petroleum gas (propane) йо. 4,500 е/ 4,860 4,900 е/ 4,080 r/ 4,200 
asoline: 
Aviation jo. 265 301 3/ 320 209 r/3/ 225 
Motor йо. 29,000 32,100 3/ 32,200 30,700 r/ 31,500 
et fue jo. 4,000 e/ 3,960 4,000 4,840 r/ $,000 
Kerosene йо. 2,300 e/ 1,690 1,700 e/ 1,750 r/ 1,900 
Distillate fuel oi do. 14,300 e/ 16,800 16,900 e/ 19,200 r/ 19,300 
se footnotes at end of table. 


TABLE 1--Continued 
COLOMBIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


IOC ley, 


Refinery products:—Continued 


ubricants ‹ Jo. L б OC 402 r. XC 
esidual fuel oi О. 24,000 26,900 3/ 27,000 21,100 r/ 22,500 
Asphalt and bitumen do. 1,100 e/ 1,210 1,250 e/ 1,640 r/ 1,500 
Refine fuel and losses, and do. 
unspeci ted products 3,500 422 3/ 500 500 r/ 500 
e/ Estimated. r/ Revised 


. T/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Includes data available through July 14, 1995. 

3/ Reported figure. 

4/ Based on registered exports by the Banco de la Republica. 


TABLE 2 
COLOMBIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specefied) 


Major operating companies Location of Annual 
Commodi and major equity owners main facilities capaci 
Carbon Black Cabot Colombiana, S.A. Cartagena, Bolívar Department (plant) NA 
Private, 100% 
Do. Productos Petroquímicos, S.A. Cali, Valle del Cauca Department 12 
(Private, 100%) (two plant) 
Cement Cía. Colombia de Clinker, S.A. Cartagena, Bolívar Department (plant) 1,100 
(Colclinker) (Private, 10096) 
Do. Cementos del Caribe, S.A. Barranquillaa, Atlántico Department 1,000 
(Private, 10096) (plant) 
Do. Cementos del Valle, S.A. Yumbo, Valle del Cauca Department 1,200 
(Private, 10096) (plant) 
Do. Cementos Río Claro, S.A. Puerto Trifuno, Antioquía Department 1,000 
rivate, 10096 lant 
Coal Carbones de Colombia, S.A. El Cerrejón Norte Mine, La Guajra 15,000 
(CARBOCOL) (Government, 50%) and Department 


International Colombia Resources Corp. 
INTERCOR) (Exxon, 5094 


Do. Drummond, Ltd. (Drummond Co., 100%) La Loma Mine, César Department 10,000 1/ 
Do. Prodeco (Private, 10096) A number of mines in Central Colombia 1,000 
Do. Acerías Paz del Río, S.A. Paz del Río, Boyaca Department (mine) 600 
rivate, 10096 
Copper El Roble Exploración Y Explotación, El Roble Mine, El Carmen, Chocó 4 
S.A. (Minas El Roble, 51%; Nittetsu Department 
Mining, 44.1%; and C Itoh, 4.9%) 
Emerald Minerales de Colombia, S.A. Chivor, Coscuez, Muzo, and Quípama NA 
(Govemment, 10096) Mines, Boyaca Department 
Gold kilograms Frontino Gold Mines, Ltd. El Silencio Mine, Segovia, Antioquia 1,500 
(Private, 100%) Department 
Do. do. Greenstone Resources, Ltd. Oronorte Mine, Segovia, Antioquia 500 
(Private, 100%) Department 
Do. do.  Mineros de Antioquia, S.A. Rio Nechi, near El Bagre, Antioquia 2,000 
| (Private, 100%) Department (mines) 
Do. do. Small miners (Cooperatives and Río Nechí, Antioquía Department NA 
individual prospectors) (mines) 
Iron ore Acerías Paz del Río, S.A. Paz del Río, Boyaca Department (mine) 800 
Kaolin Cerámicas del Valle, Ltda. Yumbo, Valle del Cauca Department NA 
Private, 100% mine 
Natural gas million cubic meters Empresa Colombiana de Petróleos North coast, Guajira Department 3,500 
(Ecopetrol) (Government, 100%) (national gasfields) 
Do. do. International Petroleum Colombia, Ltd. Barrancabermeja locale, Antioquía and 1,200 


(International Petroleum Corporation, 100% Santander Departments 
See footnotes at end of page. 


Petroleum 
Do. 


Petroleum product 


Do. 

Do. 

Do. 
Phosphate 


Do. 


Platinum 


Salt: marine 


Rock 
Silver 


Do. 


Steel: Intergrated plant 
Semi-intergrated plants 


Do. 


Do. 


Do. 


Do. 


М ulfur 


Do 


A Not available. 
1/ Under development. 


thousand 42-gallon barrels 


do. 
do. 
do. 


do. 
do. 


kilograms 


do. 


TABLE 2--Continued 


COLOMBIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specefied) 


Major operating companies 
and major equity owners 
Cerro Matoso, S.A. (Billiton Overseas 
Ltd, 52.3%; Government, 47.7% 
Abonos de Colombia (Private, 100% 
Monomeros Colombo-Venezolanos, 
S.A. (Private, 10096 
Ecopetrol 
Houston Oil Colombiana, S.A. (HOCOL) 
Royal Dutch Shell, 10094 
Ecopetrol 


Do. 
Do. 
Do. 
Fosfatos de Colombia, S.A. 
Private, 100% 
Fosfatos Boyaca, S.A 
Government, 100% 
Small miners (Cooperatives and 
individual prospectors 
Instituto de Fomento Industrial 
IFI) (Government, 100% 
Concesión Salinas (Government, 100% 
Frontino Gold Mines, Ltd. 
Small miners (Individual prospectors 
and cooperatives 
Acerias Paz del Rio, S.A. 
Fundiciones Technicas, S.A. 
Private, 100% 
Siderúrgica del Boyaca, S.A. 
Private, 100% 
Siderürgica del Medellin, S.A. 
Private, 10096 
Siderürgica del Muña, S.A. 
Private, 100% 
Siderürgica del Pacífico, S.A. 
Private, 10096 
Industrias Purace, S.A. 
Private, 10096 
Ecopetrol 


Location of 
main facilities 
Cerro Matoso Mine, Montelíbano, 
Córdoba Department 
Cartagena, Bolívar Department (plant 


Barranquilla, Atlántico Department 
plant 
16 fields in various departments 


14 fields in various separtments 

Barrancabermeja Refinery, Santander 
Department 

Cartegena Refinery, Bolivar Department 

Tibi, Norte de Santander Department 

Orito, Putumayo Department 

Neiva, Huila Department 

Iza, Boyaca Department 

Río San Juan, Chocó Department 

Manaure Salina, La Guajira Department 

Zipaquira, Cundinamarca Department 

Segovia, Antioquía Department (mine 

Río Nechí, Antioquía Department 

mines 

Belencito, Boyaca Department 

Medellín, Antioquía Department 

Bogotá, Federal District 

Medellín, Antioquía Department 

Chusacá, Federal District 

Cali, Valle del Cauca Department 

El Vinagre Mine, Cauca Department 


Barrancabermeja, Santander Department 


70,000 
36,500 


71,400 
25,806 
1,825 
875 

30 

20 

NA 
700 
500 
2,500 
2,000 


400 
NA 


NA 
NA 
NA 
NA 

60 
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THE MINERAL INDUSTRY OF 


CONGO 


By Thomas P. Dolley! 


Crude petroleum production in the Republic of Congo 
remained at a steady state in 1994, compared with 
1993. Despite difficult economic problems in 1994, 
crude petroleum production and export remained the 
most important economic activity in the Congo. In any 
given year, crude petroleum and natural gas generate 
approximately 90% of Congo's export earnings. Congo's 
gross domestic product (GDP) was about $7 billion? in 
1993, the last year for which data were available. 

New hydrocarbon discoveries were in the development 
stages and will eventually contribute to overall 
production. More than 00% of oil production came from 
offshore sources. The production of other minerals, 
specifically copper, gold, lead, and zinc, had declined or 
been terniinated for an indefinite period. Small private 
firms involved in gold mining were closing and 
exploration remained at a standstill, which was one 
reason for the mining downturn. Gold production is 
currently localized and at an artisanal level. 

During the year, the Government continued with 
economic austerity measures, including bureaucratic 
streamlining. Privatization of parastatals (government- 
controlled industries) was in an embryonic stage. The 
Government actively encouraged foreign investment. The 
investment code of 1992 should facilitate increased 
business activity and profit reinvestment through tax 
breaks and easing the bureaucratic process. Mining 
legislation in Congo was based on law 29-62 of June 
1962. The law was amended several times, most recently 
with Decree No. 86/814 of June 11, 1986. In general, 
mining was carried out by the state or through joint- 
venture agreements. Created in 1979, the Government 
parastatal Société Congolaise de Recherche et 
d'Exploitation Minière was involved with the 
exploitation of all nonfuel ores and minerals. Hydro- 
Congo was the state-owned petroleum company, and 
Société de Cimenterie du Congo was the parastatal 
charged with cement production and sales. 

Historically, the United States and France have been 
major importers of Congolese crude oil. Congo exported 
about 903,000 barrels of crude oil to France in 1994. In 
past years, France supplied about 50% of Congo's 
imports, which included heavy machinery, vehicles, 
clothing, medicines, consumer goods, business 
equipment, and foodstuff. Owing predominantly to 


transport costs, the United States accounted for only 2% 
to 4% of Congo's total imports. 

Congo was not a member of the Organization of 
Petroleum Exporting Countries (OPEC) and not subject 
to OPEC-imposed production quotas. Foreign companies 
and expertise played a primary role in the continuing 
development of the hydrocarbons sector. Two main 
companies managed the vast majority of petroleum 
production in Congo. France's Société Nationale EIf 
Aquitaine (Elf), operating through its subsidiary Elf- 
Congo, was the primary petroleum producer, with about 
71% of Congo's total crude oil output in 1993, the last 
year for which data were available. Elf's most prolific 
oilfield in Congo was the offshore Tchibouela Field. In 
1994, Elf sold a 7.5% share of its stake in the offshore 
N'Kossa Field to Engen Exploration Ltd. of South 
Africa. Hydro-Congo will maintain its 15% interest in 
the project. The N'Kossa Field represented Congo's 
deepest offshore development and was anticipated to 
produce a total of 100,000 barrels per day (bbl/d) of 
crude oil and natural gas liquids upon completion in 
1996. 

Accounting for much of the remaining 29% of 
Congo's 1993 oil production was Italy’s Azienda 
Generali Italiana Petroli S.p.A. (Agip-Congo). Agip- 
Congo's most prolific oilfield in Congo was the offshore 
Zatchi Field. In mid-1994, Agip-Congo signed three 
agreements for exploration and production-sharing for 
the offshore Kitina, Marine VI, and Marine VII oilfields. 
Total throughput petroleum refining capacity in Congo 
was 21,000 bbl/d at one refinery. 

According to the Oil and Gas Journal, estimated 
petroleum reserves in Congo totaled 1.3 billion barrels; 
however, this figure could increase pending new oilfield 
discoveries and enhanced recovery techniques. Reserves 
of natural gas have been estimated at 77 billion cubic 
meters. In the past, mineral surveys have been conducted 
in Congo, but remain largely incomplete. The 
Government's Ministry of Mines stated that exploitable 
minerals in Congo include copper, diamonds, gold, and 
platinum. Coastal deposits of phosphate and potash have 
yet to be fully exploited. Additionally, deposits of 
bentonite, granite, gypsum, kaolin, marble, and talc also 
were found in Congo. One of the largest impediments to 
mineral development in Congo was the embryonic state 
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of the transportation infrastructure. By yearend 1993, the 
Ministry of Mines was seeking interested companies to 
conduct a mineral survey of Congo. 

Environmentally, the Congo has experienced some 
offshore oil spills, natural gas flaring, and a decline in 
forest ecosystems in recent years. Unregulated logging 
has destroyed some forest animal habitats. Congo is 
second only to Zaire in its range of tropical forests, 
accounting for 6296 of the country's territory. (See table 
1.) 


"Text prepared Apr. 1995. 


"Where necessary, values have been converted from Communauté Financière 
Africaine francs (CFAF) to U.S. dollars at the rate of CFAF555.2 =US$1.00. 


Major Source of Information 


Ministry of Mines 
Director of Mineral Resources 
Brazzaville, Congo 
Telephone: (242) 83 58 73 
Fax: (242) 83 62 43 


Table 1 
CONGO: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


L'ommoc 

„етеш, hydraulic metric tons 
Jas, natural: lion c cme 

Мат - 

219, mine output, Au content kilograr 
me metric tons 
Petro MIM. C P housanc : D lon ag 

Ketimatec 


1/ Includes data available through Mar. 31, 1995. 
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published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Previously 
3/ In addition to the commodities listed, modest 


es of unlisted varieties of crude construction materials (clays, gravel, sand, and stone) presumably 


are produced, but оолло bci. m sapin pl enr ier ied m to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


COSTA RICA 


By George A. Rabchevsky! 


The Republic of Costa Rica in Central America had a 
relatively prosperous economy but lacked a large mineral 
industry. The production of minerals in the country 
contributed less than 1% to the Nation's gross domestic 
product. 

The principal legislation governing mining was Law 
6797 of 1982. The Ministerio de Recursos Naturales, 
Energia y Minas was responsible for the control and 
. development of Costa Rica's mineral resources through 
the Direccion de Geologia Minas y Hidrocarburos, the 
Minera Nacional, S.A. (MINASA), and the National 
Environmental Commission. The Government-owned 
Rafinadora Costarricense de Petroleo, S. A. (RECOPE) 
controlled all oil-refining operations. Almost all 
operating companies in Costa Rica were privately 
owned. The new hydrocarbon law was approved in May 
1994. Under the law, the Government promoted 
exploration and exploitation of hydrocarbons directly 
through negotiated contracts. Exploration contracts 
would last for up to 3 years, with three 1-year renewal 
options. Once the contract is signed and, beginning in 
the second year, at least one well would have to be 
drilled annually. Nonrenewable production contracts may 
last for 20 years before expiration.” 

An Institutional Development Facility, approved in 
May 1994 by the Government to strengthen 
environmental management, was a basis for the 
preparation of an Environmental Action Plan. Fines had 
to be paid by those who damaged Costa Rica’s natural 
resources.° 

Gold was the primary metallic mineral mined in the 
country from the Golfo Dulce placer gold field in the 
south and from underground mines in the northwest. 
Silver was the only other metallic mineral produced as 
a byproduct of gold mining. Industrial minerals 
production included cement, clays, diatomite, lime, 
pumice, salt, sand and gravel, and crushed stone. (See 
table 1.). 

Crude oil was imported for the production of 
petroleum products in domestic refineries from Mexico 
and Venezuela under the San Jose Petroleum Accords, 
as well as from Colombia and Ecuador. However, the 
majority of petroleum products had to be imported from 
the Netherlands Antilles and the United States. 

In 1994, Costa Rica joined the Association of 
Caribbean States in promoting free trade. All seven 


Central American countries, along with Colombia, Cuba, 
Mexico, Venezuela and 13 Caribbean countries joined 
the pact.‘ 

MINASA was responsible for the coordination of 
mineral industry activities between other Government 
agencies and the private sector. It also assessed and 
developed mineral resources. RECOPE operated the 
country’s oil refinery. Cement plants were owned by the 
Government and by private firms. Canadian and U.S. 
companies were primarily involved in a number of gold 
and silver exploration and mining operations. (See table 
2.) 

Gold and silver production in Costa Rica was 
primarily in the Central Gold Belt of the Tilaran 
Cordillera in the northwest, in Abangares District. One 
of Costa Rica’s major gold producers was the Tres 
Hermanos underground mine, 110 kilometers (km) 
northwest of San Jose. The mine was operated by El 
Valiente Ascari A.S., a subsidiary of Ariel Resources 
Ltd. of Vancouver, Canada. Ariel also operated the San 
Martin undergound mine and the Matapalo Mill. Ariel 
became the largest gold producer in Costa Rica in the 
last few years, with 335 kilograms (kg) of gold in 1994.° 
According to Ariel’s 1993 reports, gold reserves of the 
mine were at 320,000 metric tons (mt) grading 0.01 
grams per metric ton (g/mt). The Matapalo mill, 12 km 
southwest of the mine, had a capacity of 300 mt/d. 

The San Martin gold mine was purchased by Ariel in 
1993 from the state-owned Minas de Sierra Alta S.A. 
This underground mine is 15 km north from the 
Matapalo mill and adjacent to the Tres Hermanos 
property. Ariel also acquired three other gold properties, 
known as the Ano Nuevo, Boston, and Gongolona, just 
northeast of San Martin Mine.? 

The El Recio small gold deposit in the Abangares gold 
mining district was held by Greenstone Resources Ltd., 
Ontario, Canada. In June 1993, Greenstone entered into 
an agreement with USA Gold Inc., a private U.S. 
company, that allowed USA Gold to earn a 50% interest 
in the El Recio property by putting the project into 
production by the fourth quarter of 1994. USA Gold had 
also committed to spending $250,000 per year on 
surrounding exploration targets. Undergound reserves 
include the Santa Ana deposit with more than 250,000 
mt grading 7.9 g/mt of gold and the Palo Negro deposit 
containing 45,000 mt at 10.3 g/mt of gold. Low-grade 
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open pit reserves at Recio Norte totaled 650,000 mt at 
1.7 g/mt and included 70,000 mt at 5.1 g/mt of gold.’ 

Minera Rayrock Inc., Toronto, Canada, was 
developing a gold mine on the Bellavista property, 
northwest of San Jose. Reportedly, the Bellavista Mine 
has 23,000 kg of proven and probable gold reserves.* 
Other companies exploring for gold in Costa Rica 
included Lyon Lake Mines Ltd., Quebec, Canada, and 
Green Line Business Stores Ltd., Toronto, Canada. 
Lyon’s Beta Vargas gold concession had a geological 
reserve of 1.5 million metric tons grading 1.37 g/mt of 
gold in the probable category.” 

Breckenridge Resources Ltd. of Vancouver, Canada, 
signed an agreement in mid-1994 to acquire 10046 of the 
shares of Mudesa Internacional S.A., a private Costa 
Rican company operating alluvial gold concessions on 
the Osa Peninsula. The peninsula was already well 
known for gold since the 1970’s.'° 

Costa Rica produced bentonite, cement, crushed rock, 
diatomite, lime, limestone and sandstone, sand and 
gravel, and pumice. Except for clays, fertilizers, and 
lime, most commodities were consumed internally. The 
largest producer of fertilizers in Central America was 
Costa Rica's Fertilizanates de Centro America S.A. Salt 
was produced by the solar evaporation of brine, 
primarily around the Golfo de Nicoya. 

Limestone was quarried primarily for the use in the 
manufacture of cement by Cementos del Pacifico S.A. 
and Industria Nacional de Cemento S.A. (INCSA). 
About 20% of the limestone was used to produce 
aggregate, dimension stone, and lime. Cementfabrik 
Holderbank AG, a Switzerland-based cement producer, 
was the largest shareholder (44%) in the INCSA, and 
had about 290 employees. Holderbank also had a 65% 
interest in the concrete producer Productos de Concreto 
S.A., San Jose, with 1,160 employees." 

The 13 known diatomite deposits occurred in a belt 
stretching from Liberia to Cartago. The most productive 
diatomite quarries were in the north, including Loma 
Camastro and Canas Dulces deposits. Only the Loma 
Camastro deposit, northeast of Liberia, was being 
mined. 

Costa Rica imported most of its oil requirements from 
Colombia, Ecuador, Mexico, the United States, and 
Venezuela. Several U.S. and Canadian companies were 
engaged in exploratory and prospecting work. The only 
company in Costa Rica producing petroleum products 
was RECOPE at the Moin refinery, Limon Province. 

Costa Rica has a well-developed transportation 
network. More than 7,000 km of roads were paved, 
another 7,000 km of gravel roads, and about 1,400 km 
dirt roads. There is 950 km of railroad tracks, linking 
the Puerto Limon on the Caribbean coast with 
Puntarenas Port on the Pacific coast. Petroleum was 
unloaded at the Moin oil refinery complex. RECOPE 
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distributed petroleum products across the country by a 
348-km pipeline network. 

Electric power service in Costa Rica was governed by 
Law 257 of 1941. Costa Rica's total installed electrical 
capacity was 1,043 megawatts (MW), 969-MW of which 
was operated by the Government-owned Instituto 
Costarricense de Electricidad; the remaining capacity 
was owned by private companies. Hydropower 
accounted for more than 75% of energy generated. The 
construction of the 55-MW Miravalles geothermal plant 
continued. Preliminary work began on the 90-MW Toro 
hydroelectric complex. Two other installations include 
the 157-MW Arenal and the 174-MW Corobisi plants. 

Foreign investors were encouraged to explore for gold 
deposits, modernize old mines, open new mines, and 
explore for oil deposits. The Government expected to 
continue implementation of its structural reforms, 
including the improvement of the infrastructure and 
environmental management. Costa Rica was unlikely to 
seek early membership in the North American Free 
Trade Agreement, because the Government is against 
privatizing its energy, telecommunications and insurance 
industries, all state monopolies. The Government’s 
privatization program is expected to advance with 
divestments of several major state companies. The two 
largest companies slated to be privatized are the 
Fertilizantes de Centroamerica S.A. and Cementos del 
Pacifico S.A., both holdings of the government-owned 
Corporacion Costarricense de Desarrollo S.A. 


'Text prepared Apr. 1995. 

?World Oil (Houston, Texas): Aug. 1994, p. 36 

*[nternational Bank for Reconstruction and Development (Washington, 
DC): SecM94-688, July 15, 1994, p. 842. 

*U.S./Latin Trade (Miami, Florida): Sept. 1994, p. 16. 

*Ariel Resources Ltd. (Vancouver): News Release, June 8, 1994, Aug. 
19, 1994. The Northern Miner (Toronto): Mar. 14, 1994, p. 11. 

$Ariel Resources Ltd. (Vancouver): Quarterly Report, Mar. 1994. 
Latin American Mining Record (London): Apr. 5, 1994, p. 17. The 
Northern Miner (Toronto): Mar. 14, 1994, p. 11. Mining Journal 
(London): June 24, 1994, p. 460. 

"Greenstone Resources Ltd. (Toronto): 1993 Annual Report. Latin 
American Mining Letter (London): July 9, 1993. Mining Journal 
(London): June 11, 1993, p. 426. The Northern Miner (Toronto): June 21, 
1993, p. 2. 

*Mining Journal (London): June 24, 1994, p. 461. 

?The Northern Miner (Toronto): Apr. 11, 1994, p. B10. 

Latin American Mining Letter (London): July 15, 1994, р. 7; Mining 
Journal (London): July 15, 1994, p. 36. 

!'Cementfabrik Holderbank (Celigny): 1992 Annual Report. 


Major Sources of Information 


Instituto Costarricense de Electricidad 

Sabana Norte, San Jose, Costa Rica 
Telephone: (506) 20-7720; Fax: (506) 20-1555 
Minera Nacional, S.A. 

Apartado 5298, Zona 1000 

San Jose, Costa Rica 


Telephone: (506) 53-7555, Fax: (506) 57-0697 San Jose, Costa Rica 


Ministerio de Recursos Naturales, Energia y Minas Telephone: (506) 33-0333, Fax: (506) 23-2748 
Direccion de Geologia, Minas y Hidrocarburos 

Apartado 10104, Zona 1000 Major Publications 

San Jose, Costa Rica 

Telephone: (506) 33-2360 Latin American Mining Institute, Washington, DC: 
Rafinadora Costarricense de Petroleo S.A. Mexico and Central America Investment and Mining 
Apartado 4351, Zona 1000 Guide, annual. 

TABLE 1 


COSTA RICA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


1990 1991 1992 1993 1994 


MM M M'M M М Va’ ' va’ 
520,000 50,000 00,00€ 0,000 г 30,00€ 


4,400 12,000 12,000 12,000 r/ 12,000 

0 550 650 

91,400 3/ 89,800 3/ 85,000 86,000 r/ 87,000 

12,700 8,660 3/ 9,000 9,500 9,500 

4,500 2,500 3,000 4,000 4,000 

4,900 8,000 8,000 8,000 8,000 

40,000 50,000 50,000 45,000 45,000 

200 370 400 450 450 

Crushed rock and rough stone housand tons 1,450 944 3/ 1,000 1,000 r/ 1,200 

imestone and other calcareous materials jo. 1,600 1,300 1,300 1,500 r/ 1,700 

Sand and gravel do. 1,020 3/ 1,050 3/ 1,100 1,200 r/ 1,400 

Sandstone 650 650 650 700 1/ 800 
ated. r/ Revi 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data available through Mar. 31 , 1995. 


3/ Reported figure. 
TABLE 2 
COSTA RICA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 
Major operating companies Location of 
Commodity and major equity owners main facilities nnual capacit 
Cement Industria Nacional de Cemento, S.A. Aguas Calientes, Cartago, Cartago Province 425 
CSA) (pri 100% 
Do. Cementos del Pacifico, S.A. (CEMPASA) Near Colorado, Guanacaste Province 400 


(subsidiary of Corporacion Costarricense de 
Desarrollo, S.A., Government, 100%) 


Clay CEMPASA Tajo Finca, near Platanar, Guanacaste Province 100 
Gold kilograms El Valiente Ascari, S.A. (Ariel Resources, Ltd., Can Tres Hermanos Mine, Las Juntas, Guanacaste 305 
Do. do. Minera Macona, Ltd. (Equinox Resources, Ltd., 100 Santa Clara Mine, Puntarenas Province 160 
Limestone INCSA La Chilena Quarry, near Cartago, Cartago Pro 550 
Do. CEMPASA Cerro Pefia Blanca Quarry, Guanacaste Provin 300 
Petroleum products sand 42-gallon barrels Refinadora Costarricense de Petróleo, S.A. (RECOP Moin Refinery, Limón Province 5,760 
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THE MINERAL INDUSTRY OF 


COTE D’IVOIRE 


By Thomas P. Dolley’ 


The production of gold and diamonds predominated 
the mineral industry of Céte d’Ivoire in 1994. Primarily 
an agrarian economy, Cóte d'Ivoire has a mineral 
industry that contributes less than 2% to the Nation’s 
gross domestic product (GDP). The estimated 1993 GDP 
was $21 billion, the last year for which data were 
available.” As of yearend 1994, the mining, exploration, 
and development of gold deposits were the primary focus 
for the minerals industry. The 50% devaluation of the 
Communauté Financiére Africaine franc and concomitant 
social unrest continued to place pressure on the new 
Government. In an effort to stabilize the economy, 
financial assistance has been provided by the 
International Monetary Fund and the World Bank. 
Additionally, public sector expenditures were expected 
to be reduced in 1995. Cóte d'Ivoire's primary exports 
are cocoa and coffee. Typically, mineral commodities 
account for only about 14% of the country's total 
exports. Approximately 84% of these mineral exports 
are refined petroleum products from imported stocks. 
Mineral resources in Cóte d'Ivoire are considerable, 
particularly in variety, as is the geology that hosts these 
deposits. In addition to gold and diamonds, which are 
currently the targets of exploration, other minerals found 
in Cóte d'Ivoire include cobalt, copper, ilmenite, iron 
ore, manganese, monazite, rutile, tin, and tungsten.(See 
table 1.) 

The Government actively encourages the responsible 
development of the country's mineral resources. The 
basic mining law of Cóte d'Ivoire was the Mining Code 
(Law No. 64-249) of July 3, 1964. In 1994, a newly 
drafted mining law had been presented to the parliament 
for examination, with approval expected in 1995. The 
new law was designed to attract new mining investment, 
expedite applications for exploration and concessions, 
and reaffirm the Government's ownership of subsurface 
resources. 

Several amendments had been added through 1990 to 
the Petroleum Code (Law No. 70-849) of August 3, 
1970. The Government recently reduced its income tax 
rate for the petroleum industry from 50% to 35% to 
encourage offshore exploration activities. 

As of yearend 1994, an exploration permit was valid 
for 7 years, with one extension. Mining rights are in 
effect for the commercial life of an operation. In 1993, 


the value-added tax for extracted gold and diamonds had 
been reduced from 5% to 3%. No export tax exists for 
metals or ores. 

The Government's Ministry of Mining and Energy 
holds the primary role of шіпега! development in Cóte 
d'Ivoire. The Ministry of Mining and Energy has 100% 
equity ownership in the parastatal (companies or 
agencies owned or controlled wholly or partly by the 
government) Société pour le Développement Minier 
(SODEMI). SODEMI promotes the exploration and 
exploitation of mineral resources other than 
hydrocarbons in the country. La Société Nationale 
d'Opérations Pétroliéres de la Côte d'Ivoire (PETROCI) 
is the parastatal charged with managing the hydrocarbons 
sector. 

A variety of foreign companies remained active in 
Céte d'Ivoire and include Australia's BHP Minerals, and 
Canada's Eden Roc Mineral Corp., Falconbridge Ltd., 
Hyder Gold Inc., Marshall Minerals Corp., and Trillion 
Resources Ltd. Additionally, Gencor of South Africa 
also was active in the country. 

In Cóte d'Ivoire, gold was predominantly mined by 
two foreign companies in joint ventures with SODEMI. 
The first company, Société des Mines d'Afema 
(ЅОМІАР), is an equity joint venture between SODEMI 
(32%) and Eden Roc Mineral Corp. of Canada (68%). 
Eden Roc Mineral Corp. was 58%-owned by Canada’s 
Marshall Minerals Corp. SOMIAF operates the open pit 
Aniuri Mine, utilizing heap-leach recovery, 120 
kilometers (km) east of Abidjan. Production commenced 
in 1992, with SOMIAF reporting output for 1994 at 


about 77.8 kilograms (kg) per month. Two additional 
open-pit operations will reportedly be developed in 1995. 
Exploratory drilling revealed greater gold reserves in 
1994. SOMIAF reported gold reserves of 4.4 million 
metric tons (Mmt) averaging 2.9 grams per metric ton 
(g/mt) of oxide ore and 6.3 Mmt averaging 5.1 g/mt of 
sulfide ore. The second gold operation, another open pit 
gold mine 90 km southwest of Man and operated by 
Société des Mines d'Ity (SMI), has been in production 
since 1991. SMI has equity ownership by SODEMI 
(60%) and France's Cie. Frangaise des Mines (4096). 
The lateritic ores are heap leached and contain 15 metric 
tons (mt) of gold with the ore averaging 7 g/mt. 
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Artisanal gold activity exists in Cóte d'Ivoire, but 
production figures and smuggling are clandestine and 
unreported. Additionally, diamond mining within the 
country is almost entirely artisanal. 

Beginning in 1993, Canada's Trillion Resources Ltd. 
and Falconbridge Ltd. had signed a joint-venture 
agreement with SODEMI for a 3-year exploration 
program in the Biankouma nickel deposits in western 
Cóte d'Ivoire. The equity venture breakdown is 
Falconbridge Ltd. (6096), Trillion Resources Ltd. 
(15%), and SODEMI (25%). Falconbridge Ltd. reported 
in 1994 that the drilling program underway had revealed 
a total reserve of 110 Mmt of ore averaging 
approximately 2% nickel within 7 lateritic ore bodies. Of 
the total reserve, one of the deposits hosts about 59 Mmt 
averaging 2% nickel. Falconbridge Ltd. hoped to 
construct an open pit mine and ferronickel refinery by 
1996. 

Cóte d'Ivoire's petroleum production has declined in 


recent years. However, according to Africa Energy and 
Mining of January 11, 1995, United Meridian Corp. of 
the United States was expected to continue with the 
development of the offshore Lion and Panthere oil and 
natural gas fields. Crude petroleum production of 20,000 
barrels per day (bbl/d) by 1995, and 500 million cubic 
meters of natural gas by 1997 were expected from these 
fields. The natural gas will eventually supply a 165- 
megawatt gas turbine power plant outside Abidjan. 
Additionally, a consortium of French and U.S. 
companies, in conjunction with PETROCI, was 
continuing with the development of the offshore Foxtrot 
natural gasfield. Total throughput refining capacity at 
Côte d'Ivoire's sole petroleum refinery is 50,000 bbi/d. 


*Text prepared June 1995. 
^Where necessary, values have been converted from Communauté Financière 
Africaine francs (CFAF) to U.S. dollars at the rate of CFAF555.20=US$1.00. 


TABLE 1 
COTE DTVOIRE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 
3/ 1990 1991 1992 1993 1994 e/ 
Cement 4/ thousand metric tons 500 500 510 500 500 
Diamond e/ 5/ carats 12,000 15,000 15,000 15,000 15,000 
Gold 5/ kilograms 20 1,100 1,500 1,500 1,500 
Petroleum: 
Crude thousand 42-gallon barrels 770 730 300 - == 
Refinery products: e/ 
Motor gasoline do. 1,800 1,800 1,800 1,800 1,800 
Kerosene and jet fuel do. 1,600 1,600 1,600 1,600 1,600 
Distillate fuel oil do. 3,700 3,700 3,700 3,700 3,700 
Residual fuel oil do. 2,800 2,800 2,800 2,800 2,800 
Liquefied petroleum gas do. 175 175 175 170 170 
Other do. 200 200 200 200 200 
Total do. 10,300 10,300 10,300 10,300 10,300 
e/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Includes data available through June 1995. 


3/ In addition to the commodities listed, Cóte d'Ivoire produces clays, stone, sand and gravel, and crushed granite for 
local construction purposes. Information is inadequate to make reliable estimates of output levels. 


4/ Output based entirely on imported clinker. 
5/ Does not include artisanal production smuggled out of the country. 
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THE MINERAL INDUSTRY OF 


CROATIA 


By Walter С. Steblez! 


Prior to the dissolution of Yugoslavia, Croatia was the 
country's chief producer of natural gas and petroleum, 
a leading producer of iron and steel, and a variety of 
industrial minerals that included bentonite, cement, and 
gypsum. However, from mid-1991 to early 1992, 
Croatia was actively involved in a civil war, mainly 
within the country's own borders. The largely Serbian 
population in  Croatias Кгаіпа region declared 
independence from Croatia when certain issues 
concerning Serbian autonomy within this region 
apparently were not resolved. By mid-1992, the United 
Nations supervised a cessation of hostilities within 
Croatia on the basis of status quo. However, the 
economy of Croatia reportedly was severely damaged by 
the conflict. The country’s minerals industry reportedly 
suffered extensive damage at facilities in the aluminum, 
petroleum and steel sectors, in addition to shortages of 
raw materials that were obtained in the past from other 
Republics of the former Yugoslavia. Reportedly, in 
1994, the economic situation had not been significantly 
rectified and there was little activity in the country’s 
minerals producing sectors. 

In view of the civil war that was fought within Croatia 
for nearly 1 year, the country’s Government presumably 
focused most of its attention on maintaining Croatia’s 
integrity and independence. Some activities by the 
Government apparently were directed at maintaining 
mineral industry operations, when possible, to support 
the country’s war effort and to help maintain socially 
acceptable levels of employment. However, few details 
were available during the year concerning specific 
Government policies that addressed both economic 
reform or long-term plans to rationalize the major 
enterprises in Croatia’s mineral industry. 

The production table for Croatia was compiled from 
data presented in a variety of statistical publications of 
the former Yugoslavia through 1992. The major portion 
of the country’s production statistics, however, was 
obtained from “Statisticki Ljetopis 1992" published by 
the Central Bureau of statistics in Zagreb, Croatia, for 
a limited number of commodities through 1992. In 
addition, statistical production data was obtained from 
"Industrijska Proizvodnja," ап annual statistical 
compendium published in Belgrade through 1990 that 
presented production data by constituent federal 
republics, and by total output for the former Yugoslavia. 


Although stoppages and dislocations in Croatia’s mineral 
industry were reported from mid-1991 through 1992 by 
a variety of sources published outside of the former 
Yugoslavia, some production was believed to have 
occurred at most of the country’s mineral industry 
facilities, although at perhaps significantly reduced levels 
of output in 1992 and 1993. (See table 1.) Table 2 lists 
the apparent administrative bodies and subordinate 
production units for the main branches of the country's 
mineral industry in 1992. (See table 2.) 

The former domestic Yugoslav market was an 
important element in Croatia's mineral trade. With the 
dissolution of Yugoslavia, commerce with the country's 
former domestic trading partners became classified as 
foreign trade. Moreover, trade with Croatia's former 
trading partners in the former constituent republics of 
Yugoslavia largely had become untenable because of the 
civil war in Croatia during 1991-92 and in the Republic 
of Bosnia апа Herzegovina during 1991-93. 
Additionally, international trade embargoes were levied 
against several republics of the former Yugoslav 
federation that were Croatia's traditional commercial 
partners. Consequently, Croatia sought to orient its 
trade to a greater degree toward markets in Europe. 

Energoinvest operated bauxite mines in the Republics 
of Bosnia and Herzegovina and Croatia. Jadranski 
Aluminium's (Jadral) operations were entirely in Croatia. 
The country's monohydrate (boehmitic) bauxite deposits 
were suitable for metallurgical end use. 

At yearend 1991, Croatia reported extensive damage 
to the Boris Kidric aluminum smelter at Sibenik as a 
result of the fighting. The smelter reportedly remained 
closed through 1994 and Croatian authorities have not 
indicated when the operation would be restarted. Before 
the conflict damaged the Sibenik aluminum smelter, 
Croatia’s primary aluminum smelting capacity was 
approximately 25% of the total for the former 
Yugoslavia. 

Reportedly, Croatia’s steel industry facilities were 
severely damaged in the fighting at the SP MK Zeljezare 
Sisak in the central part of the country and at the 
Jadranska Zelejzara at Split on the Dalmatian coast. 
Because of the damage sustained by the country’s steel 
plants during the 1991-92 fighting and the loss of 
traditional markets in the former Yugoslavia, industry 
officials indicated that steel production at these facilities 
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had declined by more than 50% compared with that of 
1990. Dalmacija Dugi Rat Carbide and Ferro Alloy 
Works (Dalmacija), a producer of ferrochromium near 
Split in Croatia, also reported disruptions of production 
during the period of military conflict. 

From December 1992 to November 1993, shortages of 
electric power forced the cessation of operations at 
Dalmacija. Similarly, operations at the Pef Sibenik 
ferromanganese plant were interrupted for 6 months in 
1993 because of power shortages in the Dalmatian 
provinces of Croatia. 

Croatia has produced sufficient quantities of cement, 
clays, lime, nitrogen, pumice, stone, and other industrial 
minerals to meet most of the needs of the country's 
construction and construction materials industries, as 
well as some of the requirements of the domestic 
chemical industry. The importance of industrial 
minerals will grow because of post-war reconstruction 
requirements and rationalization of Croatia's economy 
and infrastructure. 

Croatia's natural gas and petroleum industry 
apparently did not suffer sustained damage during the 
fighting from 1991 to 1992. The production of both 
natural gas and petroleum reportedly continued, but at 
somewhat lower levels of output. In 1993, industry 
spokespersons indicated that domestic production of 
natural gas and petroleum was sufficient to meet one-half 
of the country's needs for these fuels. The major 
foreign supplier of petroleum to Croatia during the year 
was Iran. 

The transition of Croatia’s economy to a market-based 
system will require a reevaluation of the country’s 
mineral resources from a market perspective. Mineral 
resources in Croatia were assessed according to the 
Soviet classification system, which is not comparable to 
the system used in the United States. The economic 
criteria used in this system were designed for a centrally 
planned economic system that did not account for production 
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costs in the same way as a market economy system. 
For a full explanation of the Soviet reserve classification 
system, refer to the reserve section in the report on 
Russia. | 

Croatia's inland system of transportation included 
35,554 kilometers (km) of railroads, highways, and 
inland waterways. The railroad system consisted of 
2,608 km of 1.435-gauge track, of which about 930 km 
was electrified. The highway and road system amounted 
to a total of 32,071 km of surface, of which paved 
surfaces amounted to 23,305 km; 8,439 km was gravel 
and 327 km was earth surfaced. The country's merchant 
marine fleet consisted of 11 ships totaling 131,880 
deadweight tons. Pipelines for crude petroleum were 
670 km in length, while those for refinery products and 
natural gas were 310 km and 20 km, respectively. 

The future composition of Croatia’s mineral industries 
will depend on the final resolution of the political and 
territorial dispute between the Government of Croatia 
and the leadership of the predominantly Serbian 
population in the Kraina region, and on the extent to 
which policies of the Government of Croatia will effect 
a transition of the country’s economy to a market-based 
economic system. 


! Text Prepared Mar. 1995. 
Major Sources of Information 


Central Bureau of Statistics 
Zagreb, Croatia 


Major Publications 


Statisticki Ljetopis 1992 (Statistical Yearbook for 1992) 
Zagreb, Croatia. 


ТАВГЕ 1 


CROATIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 


METALS 
Aluminum: 
Bauxite 
Metal, ingot; primary and secondary 
Iron and steel: 
Metal: 
Ferrochromium 
Ferromanganese 
Ferrosilicomanganese 
Crude steel: 
From Siemens Martin furnaces 
From electric furnaces 
Total 
Silver e/ kilograms 
INDUSTRIAL MINERALS 
Barite concentrate e/ 
Cement 
Clays: e/ 
Bentonite 
Ceramic clay 
Fire clay, crude 


thousand tons 


Gypumc — 


Crude 
Calcined 
Lime thousand tons 
Nitrogen: N content of ammonia do. 
Pumice and related materials, volcanic tuff e/ 
Quartz, quartzite, glass sand 
Salt, all sources 
Sand and gravel, excluding glass sand e 
Stone, excluding quartz and quartzite: 
Dimension: Crude: 
Ornamental 
Crushed and brown, n.e.s. 
Other e/ 
Sulfur, byproduct of petroleum e/ 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 


thousand cubic meters 


cubic meters 
thousand cubic meters 
cubic meters 


Coal: 
Bituminous thousand tons 
Brown do. 
Lignite do. 
Coke do. 
Natural gas, gross production million cubic meters 
Petroleum: e/ 
Crude: 
As reported thousand tons 
Converted thousand 42 gallon barrels 
e/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 


2/ Table includes data available through Mar. 1995. 


1990 1991 
309,000 112,000 
74,000 54,500 
37,500 72,800 
31,800 е/ 22,000 e/ 
253,000 94,400 
170,000 120,000 
423,000 214,000 
2,000 1,600 
2,500 2,200 
2,650 1,710 
30,000 15,000 
10,000 15,000 
43,000 50,000 
99,000 80,000 
11,000 11,000 
436 261 
345 348 
700 650 
234,000 159,000 
24,000 18,300 
3,000 2,000 
1,710,000 1,510,000 
6,250 4,450 
45,000 30,000 
2,000 2,000 
30,600 18,800 
155 146 
556 442 
1,990 1,840 
2,080 1,900 
15,400 14,100 


1992 


6,880 
20,400 


56,500 


10,000 е 
60,600 е/ 60,000 е/ 15,000 с 40,000 30,000 


102,000 
102,000 
800 


1,500 
1,770 


10,000 


1993 


1,690 
26,000 


27,300 
10,000 


73,800 
73,800 
500 


1,500 
1,680 


1994 /е 


1,600 
25,000 


31,700 
10,000 


73,000 
73,000 
500 


1,500 
1,700 


3/ In addition to commodities listed, common clay also was produced, but available information was inadequate to make reliable estimates of output levels. 


ТАВГЕ 2 
CROATIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies Location of main facilities Annual capacity 
Aluminum Boris Kidric, Tvornica Lakih Smelter at Sibenik, Croatia 
Metala 75 
Bauxite Jadral, Jadranski Aluminijum Mines in at Obrovac, Drnis 
and other locations 450 
Coal: 
Bituminous Istarski Ugljenokopi Rasa Mines at Labin and Potpican. 500 
Cement Dalmacija Cement Partizan plant at Kasel Sucurac 1,525 
Do. do. Prvoborac plant at Solin 884 
"10 Kolovoz" plant at Solin Majdan, 440 
do. Renko Spérac plant at Omis 140 
Do. Industrija Nafte (INA) Natural gasfields in Bogsic Lug, Molve, 
Natural gas and others 70,000 
million cubic feet 
Petroleum: do. Oilfields in Croatia and Slovenia: 
Crude Benicanci, Zutica, Struzec, 
thousand barrels per day Ivanic Grad, Lendava, and others 70 
Industrija Nafte (INA): 
Do. Refineries at Urinj and Rijeka 160 
Do. Refinery at Sisak 150 
Pig iron Metalurski Kombinat "Zeljezara 2 blast furnaces at Sisak 235 
Sisak” а 
Salt Solana "Pag," Solana "Ante Festin" Marine Salt: Pag Island 13 
cubic meters per year 
Steel, crude SP MK Zeljezare Sisak Plant at Sisak 401 


Do. Jadranska Zelejezara Split Plant at Split 120 


THE MINERAL INDUSTRY OF 


CUBA 


By George A. Rabchevsky! 


Mining has traditionally been Cuba's second most 
important industry, after sugar production. The first 
mining activity in Cuba dates back to 1512, when 
bitumen was used to caulk boats; this was followed by 
the discovery of gold, and then by copper in 1534 when 
the El Cobre Mine was opened, near Santiago. In the 
1800's, deposits of  barite, chromite, magnetite, 
manganese, lead, nickel, salt, and zinc were discovered. 
Cuba's nickel reserves are among the world's largest and 
consist mainly of lateritic deposits. Nickel is now Cuba's 
most important mineral used in trade. Production of 
industrial minerals included asbestos, cement, clays, 
fertilizers, gypsum, lime and limestone, marble, 
nitrogen, and sulfur. Although there has been minor 
petroleum production, Cuba imported petroleum from 
Latin American countries and Russia. 

The Ministry of Basic Industry drafted a new Mining 
Act based on those of other Latin American countries, 
and the Act was approved in December 1993 by Cuba's 
National Assembly. The two basic points covered in that 
Act included the maintenance of national sovereignty 
over Cuba's mineral resources and 14 articles addressing 
environmental issues.? In a major shift in policy, the 
Cuban National Assembly also changed the 1976 
constitution in 1993 to make private and foreign 
investment legal and to open the country to foreign 
trade. The law allowed foreign investment in selected 
state enterprises, permitted Cuban companies to export 
or import goods without Government permission, and 
recognized foreign ownership of property in joint- 
venture deals. 

Because of extensive dust emissions, one of the most 
polluting processes in Cuba is the reduction-ammonia 
leaching process for nickel and cobalt recovery. All 
plants, except the Moa plant, are using the same process, 
in spite of the pollution problem. In a pilot plant at 
Punta Gorda, built in 1987, no measures were taken to 
eliminate these problems, while the Nicaro plant which 
opened in 1943, was still polluting the atmosphere. The 
hydrogen sulfide acid, used in the Moa plant to 
precipitate nickel-cobalt, is now disposed as untreated. 
The gas has also a high solubility in water and is highly 
corrosive. 

Cuba continued to produce the same commodities as 
those of 1993, but outputs declined. The falling 
production was attributed to the lack of fuel; shortages 


of electrical energy, spare parts for machinery, chemical 
reagents; and lack of incentives and motivation. The 
disappearance and changing patterns of trade also caused 
disruptions in Cuban production. Most production in 
Cuba was destined for export. The disappearance and 
changing patterns of trade have been in flux since 1991, 
causing disruptions in Cuban production following the 
breakup of the Soviet Union. Nickel continued to be the 
main commodities produced for trade. Production of 
nickel has declined steadily since 1989. (See table 1.) 

In 1994, Canadian, European, and Latin American 
companies signed exploration and trade agreements with 
the Cuban Government. The United States has been the 
only major country maintaining a trade embargo since 
1961. 

The main exports in Cuba’s minerals sector were 
chromite, nickel-cobalt оге, and nickel-based 
metallurgical products. Nickel was once Cuba’s second 
largest export earner (after sugar); nickel has now 
slipped to third place behind tourism. Prior to the 
collapse of the Soviet economy, the former Soviet Union 
took all Cuban nickel exports through a countertrade 
arrangement. Cuba currently sells its nickel to Canadian 
and Western European refining companies. In 1994, 
Cuba exported nickel to 26 countries, including Austria, 
Canada, China, Finland, France, Germany, Ireland, 
Italy, Japan, Mexico, the Netherlands, Russia, Spain, the 
United Kingdom, Venezuela, and other Latin American 
countries. Canada was the major Cuban nickel importer. 
Most Cuban trade was based on hard currency instead of 
the barter process. 

In 1994, Cuba became one of 27 Caribbean and Latin 
American countries to form the Association of Caribbean 
States (ACS), with a combined market of 200 million 
people and total gross national product of $500 billion, 
thus taking the first step toward regional integration. The 
ACS reportedly will not be a trading bloc, but rather a 
forum for discussions of economic and security issues.’ 

Already hurt by the 33-year-old U.S. economic 
embargo, Cuba lost 85% of its foreign trade since the 
Soviet bloc collapsed. In 1994, The Russian-Cuban 
Economic Association (ROSCUBA) was officially 
registered in Cuba. The articles of agreement were 
signed by 25 Russian and 77 Cuban firms, including oil 
and nickel companies. It is not clear whether the 
agreement states how the Russian oil will be delivered to 
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Cuba, either directly or through Venezuela. Russia now 
delivers oil to Venezuelan-owned refineries in Europe 
and Venezuela delivers similar amounts of oil to Cuba.* 

At yearend 1994, an economic, scientific, and 
technical cooperation agreement was signed by Cuba 
with Jordan, leading to the establishment of joint 
ventures in both countries. Reportedly, one of the 
clauses in the agreement included the importation by 
Jordan of Cuban sugar and the export of Jordanian 
phosphate and potash to Cuba. 

In 1994, according to Government and published 
sources, Latin America became Cuba's main commercial 
partner. In 1990, trade with Latin America represented 
only 5% of Cuba's total trade, but since then has 
increased to 40%. 

In early 1994, Geominera S.A., a Government agency 
overseeing the mineral industry in Cuba, announced that 
28 of 37 blocks were made available for bids for mineral 
exploration. Ten Canadian companies and one Australian 
firm signed contracts for exploration, mostly for gold. 
Some are joint ventures with Cuban companies; others 
are risk ventures. Thirty contracts were signed involving 
a total of 14,600 square kilometers (km?) in various parts 
of the country. Foreign companies also were searching 
for chromium, copper, lead, manganese, silver, and 
zinc. 

Geominera also entered into a joint venture with a 
Ghanian petroleum company to extract and refine marine 
salt. Cuba discussed plans with several Latin American 
companies to mine kaolin, phosphate, salt, and other 
minerals.? 

The mineral industry in Cuba continued to be centrally 
controlled by the Government in 1994. The 
government's Ministry—Ministerio de Industria Básica 
(MIB)—has managed all geological, mining, and 
petroleum operations since 1980. MIB was responsible 
for the exploration and production of all minerals, 
including natural gas and oil. Within the ministry, an 
organization known as Union de Empresas Geólogo- 
Mineras, was responsible for developing the country's 
mining sector, except for nickel. 

In 1994, La Compania General de Niquel S.A. (CGN) 
replaced the agency Union Empresas del Niquel, and 
CGN continued to oversee nickel production in Cuba, 
under the jurisdiction of MIB. The exploration and 
production of industrial minerals was under the 
Ministerio de Industria Materia Construcción. All mining 
joint ventures came under the auspices of Geominera, 
which held a 50% interest in all mining concessions 
granted to foreign companies. 

The National Registry for Foreign Trade Commission 
Agents, affiliated with the Chamber of Commerce of 
Cuba, continued to be in charge of registering all firms, 
including mining enterprises, interested in establishing 
offices in the country. 

The State Committee for Economic Cooperation 
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(SCEC) was responsible for the negotiation of all Cuban 
joint ventures, except those related to tourism. SCEC 
worked in conjunction with the Cuban Trade Ministry 
(CTM), the Banco Nacional, the Cuban Chamber of 
Commerce, and with various Cuban enterprises. CTM 
was assigned overall responsibility for resolving all 
questions regarding joint ventures in order to provide 
interested investors with rapid and definitive responses. 
The final approval for any joint ventures came from the 
Executive Council of Ministers, usually chaired by the 
President of Cuba. (See table 2.) 

Cuba's reserves of cobalt were estimated to be the 
world's second largest, after Zaire, accounting for 26%, 
or 1,040,000 metric tons (mt), of total world reserves. 
The lateritic deposits in the Moa Bay and Nicaro areas 
contain an average 0.1% cobalt. No metallic cobalt has 
been produced in Cuba on a commercial scale; rather, 
only chemical concentrates of sulfides were produced. 
Cobalt was a byproduct of nickel ore processing at the 
Moa Bay, Nicaro, and Punta Gorda plants. Reportedly, 
cobalt recovery plants were being built at Nicaro and 
Punta Gorda and were planned for the Las Camariocas 
facility. 

Although copper mining in Cuba was important in the 
19th century, it currently is reliant on copper imports. 
The small El Cobre copper mine, near Santiago de 
Cuba, is in the Sierra Maestra area in the eastern part of 
the island, and the Bucaro and Matahambre Mines are in 
Pinar del Rio Province, southwest of Havana. 
Reportedly, the Matahambre Mine produced about 2,000 
mt of 30% copper concentrate in 1994. A gold- 
processing plant also was opened at the Matahambre 
Mine, with an initial annual capacity of 300 kilograms 
(kg), and employed 230 workers. 

One copper smelter, the Conrado Benítez Enterprise in 
San Jose, was under construction. The plant intends to 
operate two furnaces, with a capacity of 30,000 metric 
tons per year (mt/a) of copper. The equipment came 
from Italy and Britain. 

In early 1994, a small gold mine, Castellanos, 125 km 
west of Havana, reportedly began producing gold. It 
planned to produce 300 kg of gold in 1994 using the 
low-cost heap-leaching method. According to several 
published sources, the gold content is 1.5 grams per 
metric ton (g/mt). The ore also contains lead and zinc. 
The Nieves deposit nearby was estimated to contain 
about 4 million metric tons (Mmt) of lead and zinc ore.’ 

Miramar Mining Corp. of Canada's subsidiary, 
Matlock Hierro S. A. (MH), entered into the joint-mining 
agreement with a Cuban government agency in 1993. 
The agreement granted MH the right to explore and 
develop the Mantua copper deposit for an initial 15-year 
period. The copper project is in Pinar del Rio Province, 
285 km southwest of Havana. Proven and probable 
reserves total 4.8 Mmt grading 3.40% copper, according 
to Miramar. The feasibility study calls for an open pit 


development, producing 20,000 mt/a of copper at an 
8096 recovery rate. Reportedly, the Mantua deposit is 
one of the highest-grade leachable copper deposits 
known throughout the Western Hemisphere. 
Infrastructure already exists, power was being installed 
оп site, and a sulfuric acid plant was built at Port Santa 
Lucia. The deposit was discovered in 1964 by Russian 
geologists during a uranium exploration program.* 

MH also signed an agreement relating to the Delita 
gold project on the Isla de la Juventud (the Island of 
Youth). The island has a well-developed infrastructure 
and a paved road passes the mine site. The mine is less 
than 4 km from the coast. Delita is the largest known 
gold resource in Cuba, with about 53 mt of contained 
gold and 467 mt of silver. Proven and probable reserves 
totaled 6 Mmt grading 3.9 g/mt gold and 40 g/mt 
silver.” The deposit was discovered in 1910 and mined 
by a Canadian company in the 1950’s. Operations were 
abandoned in 1958 when the Texas smelter closed and 
then resumed after the 1959 revolution. In the 1970’s 
and 1980’s, exploration resumed, delineating the deposit. 
Miramar has retained Davy International Ltd., of 
Toronto, to conduct a feasibility study by mid-1995. 

Caribgold Resources, Ltd., of Toronto, was 
investigating the El Descanso, the La Melonera, and the 
Oropesa gold deposits in Villa Clara Province, on the 
Isla de la Juventud. Classified as small deposits, these 
reportedly contained a high concentration of gold, and 
conditions were favorable for mining.'^ Joutel Resources 
Ltd. reported exploring for gold in the Sierra Maestra 
concession in southeastern Cuba. Trenching and drilling 
occurred in the Barite Zone (La Zona Barita), also 
containing barite. The zone is 15 km west of Santiago de 
Cuba. Joutel also is exploring the La Vega concession, 
50 km southwest of Santa Clara, and the El Jaguey gold 
prospect, 50 km southeast of Camaguey. Reportedly, 
Joutel allocated at least $2 million for drilling in 1995. 
Teck Corp., of Vancouver, signed an agreement with 
Joutel giving Teck the right to earn 50% of Joutel's 
interest in three mineral properties in Cuba in return for 
$718,000 in financing, accomplished through the 
purchase of Joutel shares and stock options. '! 

McDonald Mines Exploration Ltd., a Canadian 
company, signed a letter of intent with Cuba to mine 
gold in the Florencia-Jojoba concessions in Camaguey 
Province in east-central Cuba. McDonald plans to build 
a mining facility and start surface and underground 
mines. !? 

Iron ore is not mined in Cuba and pig iron is produced 
as a byproduct from treatment of the nickel-cobalt 
laterite ores. 

The largest steel producer in Cuba was Antillana de 
Acero, in Cotorro, about 20 km south of Havana. The 
plant started operations in 1959, giving rise to the Cuban 
steel industry. The annual capacity of the plant was 
estimated in 1993 at 600,000 mt/a. Three sintering 


furnaces, four continuous billet casting machines, and an 
oxygen plant were operating. The plant also was 
equipped with two electric arc furnaces having a capacity 
of 70 tons each, and a third of the same capacity was 
being installed in 1994. The plant’s 60-ton electric arc 
furnace, a sintering furnace, a continuous casting 
machine, and other equipment were supplied under a 
long-term agreement with Italian plantmaker Danieli & 
C Officine Meccaniche SpA. Six rolling mills facilitated 
the production of steel bars used for reinforcement in 


construction work.” 


Acinox S.A., the second largest steel producer in 
Cuba, operated in Guines, 50 km south of Havana. The 
company was established in 1992. Acinox owns all 
steelworks in Cuba, including Antillana de Acero, 
Camaguey metallurgical plant, Las Tunas iron and steel 
works, and was building a refractory plant. Acinox 
traded with more than 40 countries, and exported carbon 
Steel in bars, rods, and wire to Canada, Colombia, Costa 
Rica, Dominican Republic, Guatemala, Honduras, 
Jamaica, Mexico, Nicaragua, Panama, and Venezuela. 
Offices also were opened in Italy, Russia, and Spain. 
The plant also produced billets, pipes, sheet metal, and 
other products." 

A steel semimanufacture plant was being operated at 
Camaguey, about 100 km northwest of Las Tunas. The 
plant complex included four factories producing annually 
more than 50,000 mt of drawn wire, 20,000 mt of 
galvanized wire, 15,000 mt of barbed wire, 2,400 mt of 
welding electrodes, and other products.'? 

Cuba’s nickel production fell for the sixth year, from 
46,509 mt in 1989 to 26,000 mt in 1994, mainly because 
of maintenance problems and energy shortages. Cuba 
was the world’s eighth largest producer of nickel. 
According to some sources, nickel exports from Cuba 
were forecast to total 15,000 mt in 1994, down from 
17,000 mt in the previous year. In 1993, exports were 
artificially inflated by the rundown of stocks accumulated 
in the late 1980’s. Cuba possessed the largest reserves of 
nickel in the world, accounting for 38% of all the 
world’s known nickel ore reserves. Cuba’s nickel ore 
reserves are on the island’s northeast coast near the town 
of Moa. The Mining Journal reported estimated reserves 
amounting to 1 billion mt of lateritic nickel ore 
averaging 0.8% to 1.5% metal content, 80 Mmt of 
cobalt, 40 Mmt of manganese, and 18 Mmt of 
chromite. '° 

Corporation General de Niquel (CGN) owned 50% of 
the Moa Bay assets in 1994 (with Sherritt owning the 
remainder) and 100% of Punta Gorda, Nicaro, and Las 
Camariocas plants. CGN was granted more autonomy 
over its affairs, including an agreement that the company 
could keep 50% of the profits. This permitted CGN to 
attract foreign investment for much needed maintenance 
and upgrading of its operations. CGN operated three 
plants—Moa Bay, Nicaro, and Punta Gorda—in the 


237 


Holguín Province of eastern Cuba, employing, in all, 
about 15,000 workers. These plants made a profit 
despite the present low nickel price; the Moa plant was 
the most profitable because of its low-fuel input and 
higher cobalt content. It was built by the former 
Freeport Nickel Co. in 1959 and financed, in part, by 
the U.S. Government. The Nicaro and Punta Gorda 
plants were based on the ammonium carbonate leaching 
process, and the Moa plant used sulfuric acid to leach 
limonitic ore. The sulfuric acid plant began operating 
again in Pinar del Rio Province, after 11 years of 
repairs. The acid was being delivered primarily to the 
Moa plant. Construction of a fourth nickel plant in Las 
Camariocas, based on the ammonia leaching process, is 
currently underway. That plant is near Moa, about 10 
km from the Punta Gorda refinery. Production capacity 
was expected to be 30,000 mt/a, in addition to an 
unspecified amount of cobalt. 

The refinery at Moa produced about 13,000 mt of 
nickel and cobalt sulfides. Reportedly, modernization at 
the plant is expected to expand production to about 
24,000 mt/a of mixed nickel and cobalt sulfide by 1997. 
In 1993, the Moa plant exported about 12,100 mt of 
nickel in intermediate products to the Canadian nickel 
refiner Sherritt Inc., or 85% of Moa's total production, 
and 3,000 mt to Yuzhural Nickel Complex at Orsk in 
Russia's Ural Mountains. In 1994, less than 1,000 mt of 
nickel was shipped to the Orsk refinery and the rest to 
Sherritt’s Fort Saskatchewan, Alba., refinery plant in 
Canada. 

La Compania General de Niquel S. A. (General Nickel 
S.A.), the owner of the Moa plant, and Sherritt jointly 
announced in December 1994 the signing of a contract 
to establish a jointly owned enterprise to mine, refine, 
and market nickel and cobalt worldwide. The 50-50 joint 
venture would upgrade and expand the Moa mine and 
the concentrator complex facility. The new enterprise 
was expected to have a total work force of about 2,000, 
85% of whom will be based in Cuba and the rest in Fort 
Saskatchewan. Cuba's contribution to the joint venture 
centered on the form of mineral concessions, including 
more than 60 Mmt of nickeliferous limonite, 8096 of 
which are proven reserves. These concessions were 
determined to be sufficient to ensure 25 years of 
operation at the Moa plant. Additional concessions 
would exceed 15,000 hectares for an additional 25-year 
life. The agreement was the culmination of a 4-year 
attempt to secure a long-term feed source for Sherritt's 
Fort Saskatchewan nickel refinery, which already refines 
Cuban nickel and cobalt under an existing agreement 
between the two countries. The joint venture includes 
Moa Nickel S.A., Cobalt Refinery Company, Inc., of 
Fort Saskatchewan, and International Cobalt Company, 
Inc." 

The Punta Gorda and Nicaro plants produced about 
14,000 mt of nickel oxide sinter in 1994, or 4,000 and 
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10,000 mt, respectively, from those plants, representing 
less than one-half of their outputs of a decade ago. Most 
of the sinter, containing about 75% nickel, was sold to 
Sherritt, where it was then processed into brick form and 
sold to stainless steel producers for alloying. Davy 
International was to upgrade the Punta Gorda's smelter. 
Improvements had begun to reduce dust emissions and 
increase energy efficiency in the furnaces.'* 

In March 1994, Cuba reportedly received an 
approximately $20-million credit from a Dutch bank to 
modernize its nickel industry. Repayment was expected 
through improved nickel production. The Punta Gorda 
plant sustained an earthquake in 1992 and was scheduled 
to be repaired to boost its production to 30,000 mt/a. 
The other three plants, not affected by the earthquake, 
also will be modernized. 

Western Mining Corp. of Australia reached an 
agreement in principle in September 1994 with the 
Cuban Commercial Caribbean Nickel Co. to assess and 
develop the Pinares de Mayari West nickel deposit, 200 
km west of Moa. The Australian participation was to be 
65% and the Cuban share, 35%. Reportedly, the laterite 
nickel deposit was estimated to contain more than 200 
Mmt of ore grading at greater than 1% contained nickel 
and 0.1% contained cobalt. The agreement also included 
plans to build a refinery in Cuba." 

The Taiwanese steelmaker, Taiwan Nickel Refining 
Corp., a subsidiary of Inco Ltd. (Canada), reportedly 
was considering importing nickel from Cuba to use in its 
stainless steel plants.? 

Cuba produced a small variety of industrial minerals, 
such as bentonite, gypsum, limestone, salt, and sand and 
gravel. Kyanite was quarried on the Isla de la Juventud 
to support a small ceramics factory; the wares were 
targeted for the tourist trade. 

The Ministry of Construction Materials operated six 
cement plants, with a capacity exceeding 3.5 Mmt/a. 
The largest plant was in Mariel, accounting for about 
30% of total production. The largest Mexican cement 
company, Cementos Mexicanos S.A., began managing 
the Mariel cement plant. The Ministry planned to export 
1 Mmt in 1994 to generate hard currency. Cement plants 
were occasionally shut down because of shortages of fuel 
oil, electricity, and spare parts. The cement plants were 
being adapted so that they could remain open by using 
Cuban-produced heavy crude oil. 

Cimtech S.A. was responsible for most of the 
industrial minerals produced in Cuba. Cimtech produced 
micronized calcium carbonate for use as a filler and 
extender in the paper, paint, plastics, and rubber 
markets. The CoCo Peredo calcium carbonate mine, east 
of Havana, has been in operation for 20 years, with 
production of 70,000-to-120,000 mt/a of calcium 
carbonate crushed to 16 centimeters and about 5,000-to- 
6,000 mt/a ground to 40 microns for the domestic 
market. Reportedly, reserves of the mine were 20 Mmt 


of high purity (99.976) calcium carbonate. Separately, a 
Canadian company, Robex Resources Ltd. (RR), 
acquired a 50% interest in Coco Peredo in 1994. RR 
planned to construct a micronization plant with an initial 
capacity of 200,000 mt/a of calcium carbide. RR's 
feasibility study was expected to be finished by early 
1995, according to various news reports. 

In addition to the Isla de la Juventud, marble deposits 
occur in four other provinces on the main island. Among 
the latest discoveries were deposits in La Guanábana on 
the Isla de la Juventud. Eleven quarries were producing 
a variety of different-colored marble. The quarries on 
the island, such as in Mariel and in Bayamo, are 
equipped with modern technology. Production statistics 
and capacities of the marble quarries vary from 47,000 
mt to 1 Mmt per year, respectively. Marble was 
exported to Colombia, Europe (primarily to Italy), and 
to Mexico.?! 

In 1994, Cuba reported that it identified at least 25 
zeolite deposits and surveyed 12 of them, but only 4 
were in production. Cuba operated four zeolite plants, 
with a capacity of 150,000 mt each. The plants, close to 
the deposits, were in Jaruco, Havana Province; Najasa, 
Camaguey Province; San Andres, Holguin Province; and 
Tasajera, Villa Clara Province. Potential reserves of 
zeolite were 300 Mmt. Cuban zeolite was exported to 
Brazil, Colombia, Ecuador, France, Italy, Mexico, and 
Spain. In 1994, a contract was signed with Colombia to 
supply the latter with 4,000 mt used in animal feed; 
plans were to ship an additional 6,000 mt in 1995.” 

In June 1994, Cuba reported its first offshore oil 
discovery in Block X of Cardenas Bay in about 6 meters 
of water, according to published sources. The new 
deposit, between the city of Cardenas and Varadero 
beach, was on the site of the first attempt at oil drilling 
in Cuba during the 19th century. Canadian Northwest 
Energy, a subsidiary of Sherritt Inc., and Fortuna 
Petroleum Inc., a subsidiary of Talisman Energy Ltd. of 
Alberta, Canada, began drilling in December 1993 and 
discovered the deposit in May 1994. The oil was 
classified as heavy fuel, but of higher quality (with less 
sulfur) than the petroleum extracted at Varadero. About 
$120 million was invested in Cuba for exploration in 
1994. Drilling had been suspended until early 1995, 
pending further evaluations of reservoir size and oil 
quality. Sherritt also had an interest in two other 
exploration blocks: Block IX, south of the Bay of 
Cardenas, and Block XXIII in south central Cuba. 
Reportedly, Talisman sold its interests in Cuba for $15 
million at the end of 1994 to Sherritt. Talisman entered 
Cuba through its subsidiary Fortuna in December 1992 
as a nonoperating partner in three exploration blocks, 
with working interests ranging from 15% to 40%.” 

Oil and gas exploration in Cuba dates back to 1881 
when the first field was discovered. Since then, 25 oil 
and gas fields have been found. Most discoveries have 


been east of Havana, in carbonate deposits. Cuba 
currently is continuing its oil exploration program north 
of Matanzas Province and south of Camaguey Province. 

Cuba produced about 8.5 million barrels (Mbbl) of oil 
in 1994, principally from the Boca de Jaruco, Pina, and 
Varadero fields, the latter being the largest producer. 
The Cuban oilfields supplied about 30% of the fuel oil 
for the country's power stations. The Cuban oil typically 
has been thick, with a high sulfur content, yet highly 
inflammable, and has been difficult to refine. Oil imports 
in 1993 totaled about 35 Mbbl, or one-half of the 
island's needs. In 1994, oil imports decreased even 
further; reportedly, 11 Mbbl were imported from Russia 
and 7 Mbbl were sold to Cuba via the world market.” 

In 1993-94, a total of 33 blocks (23 onshore and 10 
offshore) were offered during the first international 
bidding. Eleven companies from Canada, France, 
Sweden, and the United Kingdom were exploring for oil 
in Cuba. Sixteen risk contracts were signed by 
Cubapetroleo S.A. (Cupet) with CNE and TE, in 
addition to British Borneo Ltd., Consolidated Oil Fields 
Ltd., and Premier Ltd., all of the United Kingdom. This 
was the first bidding involving foreign companies since 
the revolution in 1959.25 

Cuba's plans called for foreign oil companies to 
extract more oil from the existing Cuban wells and to 
explore for new deposits. France's Total Co. continued 
exploration for oil north of the Cárdenas Bay in western 
Cuba, claiming that the deposit could yield up to 330 
Mbbl/a. Another French company, Geopetrol Co., was 
searching for oil with Cupet, west of Havana. Geopetrol 
also was working on improving production at wells in 
the Yumuri Valley, Puerto Escondido oilfields in 
northern Matanzas Province, and at Martin Mesa. Gas 
also was extracted from Martin Mesa, supplying the 
glass factory in La Lisa, on the outskirts of Havana. 
Sweden's Taurus Petroleum AB has held a production- 
sharing contract since 1992, covering three blocks off 
southern Cuba, in the Golfo de Ana Maria (Blocks VI 
and VII) and Golfo de Guacanayabo (Block V). Oil 
slicks and gas bubbling to the surface of the sea were 
reported, but so far no well has reached the oil 
reservoir. Taurus planned to drill during 1995 a wildcat 
well to test the first of the more than two dozen Eocene 
reefs or banks mapped by seismic crews. 

Cuba operated four oil refineries, including 
Cabaiguan, Cienfuegos, Havana, and Santiago de Cuba, 
with a combined capacity of more than 220,000 barrels 
per day (bbl/d). Early in 1994, a letter of intent was 
signed with a group of Mexican companies to use the 
Cienfuegos oil refinery, 180 km southeast of Havana. 
Negotiations also were underway regarding investment 
of $200 million by the MEX-PETROL company, a 
subsidiary of a Mexican State Petroleum Company. 
Mexico also was to provide Cuba crude oil at current 
market prices. Mexico was selling Cubans about $92 
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million per year of lubricants and other derivatives.” 
The United States’ Texaco Inc. prepared detailed plans 
to enter the market, once the embargo is lifted. Texaco’s 
refinery and gas stations were nationalized in Cuba 
following the revolution.” 

Cuba had about 14,400 km of paved roads. The 
country had less than 15,000 km of railroad tracks, used 
primarily by the sugar industry. Installed electrical 
capacity in Cuba was 3,900 megawatts. About 40% of 
the island’s electricity was generated using crude oil as 
fuel. Reportedly, some plants were operating at about 
25% of rated capacity because of fuel shortages. 

Cuba has 16 ports, including the Nueva Gerona port 
on the Isla de la Juventud. Nickel was shipped from the 
Ports of Moa and Nicaro. At least 8 ports handle 
cement, fertilizers, and sulfur, and 13 ports handled 
crude oil, petroleum products, and sulfuric acid. Cuba 
has a supertanker facility in the Matanzas Bay. Imported 
crude oil was offloaded in Matanzas, then transported to 
Other cities in smaller coastal tankers. A 187-km oil 
pipeline also transported oil from the port to the 
Cienfuegos refinery. 

Three oil refineries operated in Cuba. In late 1994, 
Mexico reportedly signed a joint agreement with the 
Government to renovate the refinery at Cienfuegos. A 
group of Mexican state and private companies were 
granted a 49% interest in the refinery. That agreement 
also included helping Cuba with its cement production 
and signing of a document on scientific and technical 
cooperation.” 

Political and economic conditions are changing in 
Cuba. Foreign companies, primarily Canada, started 
investing in metal, mineral, and oil joint ventures. 
Nickel mines and oil refineries are now being renovated 
to accommodate the newly found oil deposit in the 
Cienfuegos Bay. Considering all of that, Cuba 
apparently is recovering from its economic and political 
shock. However, in the near term, Cuba still lacks the 
basics for everyday life. The infrastructure to meet its 
growing market needs to be overhauled. In the future, 
conditions may change for the better if tourism and trade 
infuses capital to the Cuban economy; nickel-cobalt ore 
production improves; and crude oil production increases. 
Then Cuba could become one of the top nickel- 
producing countries in the world, thus being able to 
trade with any country. 
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ТАВГЕ 1 


CUBA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 3/ 1990 1991 1992 1993 1994 of 
Cement, hydraulic thousand tons 3,000 2,000 2,000 1,000 r/ 1,000 
Chromite 50 50 50 50 50 
Cobalt 4/ 1,600 1,600 1,500 1,500 1,000 
, mine Cu content 2,000 r/ 2,000 1/ 1,500 r/ 1,500 1,400 
Gross thousand cubic meters 34,000 34,000 36,000 36,000 37,000 
Marketed do. 4,000 4,000 4,000 4,000 4,000 
Gypsum thousand tons 130 130 125 125 125 
Iron and steel: Steel, crude do. 255 г/ 180 r/ 134 г/ 90 r/ 80 
Lime do. 180 180 160 180 170 
Nickel: 
Mine output, Ni-Co content of oxide and sulfide 40,800 1/ 33,400 1/ 32,200 ғ/ 30,200 1/ 5/ 26,000 
M j Ni content: 3/ 
Granular oxide, oxide sinter, and powder 19,700 r/ 14,600 т/ 15,300 г/ 14,000 r/ 14,000 
Sulfide 19,700 r/ 14,600 r/ 15,300 r/ 14,000 r/ 14,000 
Total 39,400 r/ 29,200 r/ 30,600 r/ 28,000 r/ 28,000 
Nitrogen: N content of anhydrous ammonia thousand tons 140 140 135 135 130 
Petroleum: 
Crude 5/ thousand 42-gallon barrels 4,980 5/ $,150 5/ 5,870 1/ 5/ 7,320 ғ/ 9,320 
R ts do. 53,000 53,000 55,000 $5,000 $5,500 
Salt thousand tons 200 200 185 185 175 
Silica (industrial sand and gravel) do. $00 500 450 400 300 
Sulfur of um do. 5 4 5 5 4 


c/ Estimated. r/ Revised. 
1/ Table includes data available through Feb. 1995. 
2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 


3/ In addition to commodities listed, crude construction materials ( marble, sand and gravel, stone, etc.) may also be produced, but data on such production are not available, 


and information is inadequate to make reliable estimates of output levels. 


4/ Anuario Estadistico de Cuba provides figures of nickel-cobalt content of granular and powder oxide, oxide sinter, and sulfide production. Using an average cobalt content 
in thesc products of 0.996 in total granular and powder oxide, 1.196 in total oxide sinter, and 4.596 in total sulfide, the cobalt content of reported Ni-Co production was determined 
to be 1.16% of granular and powder oxide, 1.21% of oxide sinter, and 7.56% of sulfide. "The remainder of reported figures would represent the nickel content. 


5/ Reported figure. 
CUBA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 
Commodi and major equity owners Location of main facilities i 
Cement Empresa del Cemento (Government, 100%) Mariel, Pinar del Río Province Cienfuegos, 3,500 
Ciengfuegos Province 
Chromite Ministerio de Industria (Government, 100%) Mercedita Mine and plant, Holguin Province 60 
Copper Empresa Minera de Occidente (Government, 100%) Mantua, Matahambre, and Jucrad Mines, 3 
Pinar del Rio Province 
Mina Grande, Santiago de Cuba Province 
Nickel Empresa Niquelifera Comandante Ernesto Che Punta Gorda, Holguin Province 30 
Guevara (Government, 100%) 
Do. Empresa Niquelifera Comandante Pedro Soto Alba Moa, Holguin Province 24 
(Government, 100%) 
Do. Empresa Niquelifera Comandante Rene Ramos Nicaro, Holguin Province 30 
Latour (Government, 100%) 
Petroleum: 
Crude 42-gallon barrels per year Empresa de Perforación y Extracción de Petróleo Northern coast area between Havana and Cárdenas 12,000 
(Government, 10096 
Refinery products do. Instituto Cubano del Petróleo (Government, 10096) Refineries at Cienfuegos, Havana, and Santiago de 160,000 
Cuba 
Steel Antillana de Acero (Acinox, 100%) Cotorro, Havana Province 600 
Do. Acinox (Government, 100%) Las Tunas, Las Tunas Province 150 
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During the past few years, operations in Cyprus' 
historically important mineral export commodities, 
including asbestos, celestite, chromite, copper, and iron 
pyrite, have effectively ceased, although the country has 
remained a significant source for the world's supply of 
umber and yellow ochre. Mineral production was mainly 
by local companies working small deposits. Bentonite, 
gypsum, and umber mined for export, and cement and 
stone production destined for the domestic construction 
industry, dominated the nation’s nonfuel mineral 
economy. The value of mining and quarrying products 
increased slightly, from $105.8 million? in 1993, to 
$108.3 million in 1994. Despite the slight drop in 
production volume, the value of hydraulic cement 
accounted for approximately 47% of the total value of 
Cyprus' nonfuel mineral industry output. (See table 1.) 

The Mines Service administered mineral operations 
under the Mines and Quarries (Regulation) Law, Chapter 
270, 1959; the Mines and Quarries Regulations, 1958- 
79; the Petroleum (Production) Law, 1974; and the 
Cyprus Standard and Control of Quality Law, 1975. 
Mining operations in Cyprus have been owned and 
operated privately under leases and licenses issued by the 
Mines Service since 1958. Royalties on extracted 
mineral commodities ranged from 1% to 5%. The 
Economic Geology Section of the Geological Survey 
Department was responsible for mineral exploration 
programs and the evaluation of the country's resources. 
The Environmental Service was responsible for 
coordinating the environmental efforts of the 
Government departments. 

Hellenic Mining Co. Ltd. successfully concluded its 
copper bioleach and solvent extraction studies at 
Skouriotissa in 1994.* An 8,000-metric-ton-per-year 


plant was planned to process oxides from a proposed 
open pit mine near the Green Line, the United Nation’s 
buffer zone between the Greek and Turkish Cypriot 
areas. Hellenic Mining ended its copper cement 
operation in 1993. Since 1981, the company had been 
recovering copper cement via an in situ leach of the 
tailings from the old Skouriotissa Mine. 

Most of the country’s traditional mineral enterprises 
were either shut down or were operating at a small 
fraction of past production levels; however, the Cypriot 
mining industry appears to be poised to recover. The 
resource base of commodities, such as asbestos, 
bentonite, celestite, chromite, iron oxide pigments, 
pyrite, and salt, is still significant. Producers of these 
commodities could possibly resume operations or step up 
production with favorable economic conditions. 


'Text prepared May 1995. 

Unless specifically stated, all data in this chapter are for the southern 
Greek-administered area because data related to the Turkish Cypriot area 
are sparse or unavailable. 

‘Where necessary, values have been converted from Cypriot pounds 
(C£) to U.S. dollars at the rate of C£0.49 = US$1.00. 

*Hellenic Mining Co. Ltd. press release. 


Major Source of Information 

Mines Service 
Ministry of Agriculture and Natural Resources 
Nicosia, Cyprus 


Major Publication 


Ministry of Commerce and Industry, Mines Service, 
Annual Report. 
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ТАВГЕ 1 
CYPRUS: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 3/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
METAL 
Copper, cement: 
Gross weight metric tons 1030 535 473 278 == 
Cu content do. 472 226 172 103 — 
INDUSTRIAL MINERALS 
Cement, hydraulic 1130 1,130 1130 1090 1040 
Clays, crude: 
Bentonite metric tons 82000 58,500 58800 60000 50000 
Other: 
For brick and tile manufacture 400 440 463 450 450 
For cement manufacture e/ 300 300 346 350 350 4/ 
Total 700 740 809 810 850 
Gypsum: 
Crude metric tons 37000 37,000 e/ 35500 90000 180000 
Calcined do. 4600 6,200 6150 3000 4000 
Lime, hydrated do. 7330 6,570 5540 6100 5530 
Stone, sand, and gravel: 
Limestone, crushed (Havara) 2700 2,700 2800 3000 3000 
Marble 82 74 58 50 50 
Marl, for cement production 700 1,400 1400 e/ 1500 1600 
Sand and gravel 5/ 5250 5,450 5750 6000 6000 
Building stone 200 200 250 e/ 100 100 
Umber do. 7700 5,800 5000 6000 9000 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: e/ 


Liquefied petroleum gas thousand 42-gallon barrels 300 315 4/ 300 308 r/ 4/ 300 
Gasoline do. 1100 1,030 4/ 1100 799 г/ 4/ 800 
Kerosene and jet fuel do. 200 301 4/ 300 346 r/ 4/ 300 
Distillate fuel oil do. 1900 2,080 4/ 2200 1890 r/ 4/ 1900 
Residual fuel oil do. 1200 1,570 4/ 1500 2000 r/ 4/ 2000 
Asphalt do. 250 171 4/ 200 208 r/ 4/ 200 
Refinery fuel and losses do. 200 208 4/ 200 147 r/ 4/ 150 
Total do. 5150 5,680 5800 5700 r/ 5650 


е/ Estimated. г/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 

2/ Table includes data available through May 8, 1995. 

3/ Mineral production data from the northern Turkish-occupied section of the country are not included in this table, as available information is inadequate to 
make reliable estimates of output levels. 

4/ Reported figure. 

5/ Includes crushed aggregate. 


THE MINERAL INDUSTRY OF 


CZECH REPUBLIC 


By Walter G. Steblez 


The Czech Republic reported positive economic 
performance for 1994. The country's gross domestic 
product grew by about 2.6% compared with that of 1993 
and industrial output rose by 2.3% during the same 
period. The steep decline in industrial output that 
occurred from 1991 through 1993, owing to structural 
changes in the economy during the country's transition 
from central economic planning to a market-based 
economic system, appeared to have abated by early 
1994. The Czech Republic’s minerals industry, 
however, showed stabilization of production, largely in 
the industrial minerals sector and in the steel industry. 
On the other hand, metal mining, excepting that of gold 
and uranium, had ceased because of unfavorable 
markets. In the mineral fuels sector, the decline in the 
output of coal was somewhat balanced during the year 
by an increase in the production of natural gas and 
petroleum. The Czech Republic remained an important 
regional producer of steel, industrial minerals and 
building materials. Foreign commercial agreements on 
gold prospecting, the addition of new capacities in the 
steel industry, and the transfer of new technology from 
the United States to the nuclear energy sector were 
among the noteworthy activities in the minerals industry 
in 1994. 


Government Policies and Programs 


Taking into account the new economic climate that 
was emerging in the Czech Republic, the Government 
began to develop pragmatic programs to bring about the 
rapid denationalization of the country's economy and, 
where necessary, the modernization of industrial 
processes. Realizing that foreign investment could be an 
appropriate vehicle to help achieve both ends, the 
Government started to widen the dissemination of public 
information, much of which was unavailable during the 
rule of the Communist regime. То help address the 
needs of the country's minerals industries, the Ministry 
of Industry of the Czech Republic, under advisement 
from its Department of Minerals Resources and 
Geological Survey, in 1994 continued to issue the 
"Mineral Commodity Summaries of the Czech 
Republic." This document was patterned on similar 
publications by the U.S. Bureau of Mines and those of 


several other major market economy countries. 
Additionally, this report also was published in English 
and included information on mineral characteristics, 
domestic production and use, deposits and reserves, 
outlook, main world producers, the possible substitutions 
for metal-bearing ores, industrial minerals and rocks, 
building materials, and fossil fuels.' 

The mining code of the Czech Republic (consolidated 
text of 1992, Law No. 439/1992) and the decree of the 
Ministry of Environmental Protection of May 1992, No. 
364 on protected areas of mineral deposits, respectively, 
addressed issues relative to the exploitation of the 
country's mineral deposits and the protection of the 
environment in the vicinity of the deposits. Reportedly, 
a new mining law was to have been drafted jointly by 
the Ministries of the Economy and Environmental 
Protection. In April, it was announced that separate bills 
drafted by each agency were joined, but that a number 
of differences in interpretation of various provisions and 
definitions still had to be resolved. 


Environmental Issues 


The interdependence between the future of the 
minerals industry of the Czech Republic and the 
abatement of industrial point sources of pollution 
remained an important issue in the country in 1994. As 
in other former member countries of the Council for 
Mutual Economic Assistance (CMEA), the development 
of heavy industries in the Czech Republic, including 
those for steel production and the mining and processing 
of metals, fossil fuels, and industrial minerals, was 
carried out largely without reference to market economy 
or environmental considerations from 1946 to 1989. 
Government programs such as industrialization, central 
economic planning, and associated policies resulted in 
the loss of flexibility in industry, including the minerals 
sector, needed to maintain competitiveness with market 
economy countries. The Czech Republic's industry, 
compared with those of market economy countries, 
became relatively inefficient and polluting. Although, in 
many cases, the Government's environmental policies 
were codified into law, these laws were rarely, if ever, 
enforced. Industrial pollution in the Czech Republic had 
been severe, largely from point sources associated with 
steelmaking and low-grade,  coal-burning electric 
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powerplants, as well as the country's cement and 
chemical industries. As in other former centrally 
planned economy countries of Europe, severe air 
pollution resulted from the use of high-sulfur, low-grade 
coal and lignite to power the country's thermal electric 
power stations. 

Operative environmental legislation for the Czech 
Republic was Law No. 17/1992, which set basic 
definitions and principles regarding environmental 
protection as well as the obligations of "legal and 
physical persons (bodies)" for protecting the environment 
during the use of natural resources. In December 1993, 
the Ministry of the Environment drafted a report, titled 
"The Environmental Policy of the Czech Republic." 
The report established priorities for the Government's 
environment policies that accorded with those described 
in "An Environment for Europe" by the United Nation's 
Economic Commission for Europe. It was based on the 
requirement to "limit risks to human health and risks 
which threaten to create irreversible changes and damage 
to the environment." 

Policy proposals specific to mining were covered 
under the geological environment component of the 
report. The given aims were to promote the efficient 
use of nonrenewable natural resources; limit the 
contamination of the geological environment; protect 
rare natural occurrences, such as geological outcrops, 
rare mineral, and palaeontological sites. Proposed 
measures in pursuit of these goals included restrictions 
on mining as a basis for formulating raw materials 
policies; the integration of cutbacks in the mining 
industry with the establishment of funds for land 
reclamation; the construction of hazardous waste dumps, 
including those for radioactive materials; and the 
enforcement of environmental auditing of mining 
operations. Additionally, recommendations were made 
to require abatement of raw materials and energy 
consumption, increase the use of local secondary raw 
materials and renewable material resources, and limit 
exports of primary raw materials. 

In 1994, international activities relative to 
environmental protection included an agreement in April 
between a consortium of U.S. electric power companies 
(Wisconsin Electric Power Company and Edison 
Wisconsin Electric Power Company, among others) and 
the government of the city of Decin in North Bohemia to 
limit air pollution in the region. The agreement called 
for the conversion of the brown-coal-fired electric power 
station in Decin to the use of natural gas. Reportedly, 
the U.S. consortium was to contribute $600,000 to this 
project and new equipment was to have been installed by 
1995.* 


Production 


The production results for metals in 1994 were mixed. 
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The output of pig iron and crude steel in 1994 appeared 
to have stabilized, showing an upturn compared with 
production levels reached in 1993. For steel output, this 
increase amounted to 5%. On the other hand, the mine 
output of most nonferrous metals had ceased or showed 
only minimum production levels. Such was the case of 
mined uranium and zinc ores. The Czech Republic no 
longer would exploit uneconomic mineral resources, as 
often was the case when the country's minerals 
industries were operating under a system of central 
economic planning. In 1994, the relatively improved 
showing of the country's steel and industrial minerals 
sectors was consonant with emerging market priorities 
that addressed issues of infrastructural modernization and 
the export of marketable high value steel-based durable 
goods. (See table 1.) 


Trade 


By yearend 1994, the value of total exports of the 
Czech Republic increased by about 7% compared with 
that of 1993 and the value of imports by slightly more 
than 13%. The member countries of the European 
Union (EU) collectively were the Czech Republic's 
largest trading partner in terms of total exports and 
imports.” However, Russia and other Republics of the 
former Soviet Union (FSU) maintained their position as 
a major supplier of mineral and mineral fuel 
commodities. Major mineral imports by the Czech 
Republic in 1994 included crude petroleum, 6.5 million 
metric tons (Mmt), an increase of 16% compared with 
1993; imports of natural gas increased by about 8% to 
7.3 million cubic meters (Mn); and imports of iron ore 
amounted to about 7.3 Mmt, a decline of slightly more 
than 3%, compared with those of 1993. Mineral exports 
for 1994, selectively published in official trade statistics, 
included cement, 2.069 Mmt; kaolin, 345,000 metric 
tons (mt); and limestone, 53,000 mt, which showed 
declines of 1%, 19%, and 72%, respectively, compared 
with those of 1993.’ 


Structure of the Mineral Industry 


Table 2 lists the administrative bodies as well as 
subordinate production units of the main branches of the 
country's mineral industry in 1994. (See table 2.) 


Commodity Review 
Metals 


Gold.—In 1994, plans to develop the Kasperske Hory 
gold deposit remained an important issue for the 
country's mining sector. Їп 1993, a consortium of 
Canadian mining interests, composed of Paramount 


Ventures and Finance Inc. and Royalstar Resources Ltd., 
formed a joint venture with the Czech Republic's State- 
owned enterprise Dulni AS of Bohemia to develop and 
mine the Kasperske Hory deposit. In that agreement, 
Royalstar and Paramount each acquired 40% of Dulni's 
shares. Reportedly, in 1994, Tvx Gold Inc. of Toronto, 
Canada, purchased a 90.5% equity in the joint venture 
through the acquisition of Paramount's and Royalstar's 
interests, in exchange for US$1 million and 600,000 
shares of Tvx stock.* Should the new joint venture 
decide to put the deposit into production, Tvx would 
issue an additional 400,000 shares to Paramount and 
Royalstar. 

Developmental work at the deposit by the Government 
of the Czech Republic since 1992 reportedly amounted 
to about US$2 million and included both surface and 
underground drilling, largely in the Golden creek region 
of the deposit. About 16,661 meters (m) had been 
drilled at 53 surface holes and 1,544 m had been drilled 
at 14 underground stations. Underground facilities 
developed at the site prior to 1992 included an adit level, 
from which numerous exploratory cross cuts were 
developed. Reportedly, these facilites would function as 
haulage routes and draw points during actual mining 
operations.” At yearend 1993, the joint venture paid the 
Government of the Czech Republic US$390,489 for the 
earlier exploratory work and would pay the Government 
an additional US$1.95 million following the completion 
of the economic feasibility study in 1995. By yearend 
1993, the gold-bearing quartz vein deposit had drill 
indicated reserves of 10.3 Mmt of ore grading 6.8 grams 
of gold per metric ton of ore. In 1994, the joint venture 
conducted a multi-phase exploration program reportedly 
under the supervision of Fox Geological Consultants of 
Vancouver, Canada, to more fully determine the 
parameters of gold resources at Kasperske Hory. 


Iron and Steel.—The chief activities in the country’s 
steel industry during the year included plans announced 
by Nova Hut SA, the country’s largest steel producer, to 
build a mini-hot strip mill. The project would cost about 
US$250 million and would have a design capacity to 
produce 1 Mmt of flat-rolled steel per year, largely for 
the domestic market. Reportedly, ICF Kaiser 
International Inc. of the United States would supervise 
the construction of the planned mill. The operation of 
the mill was to begin in 1997. Also, Zelezarne 
Vitkovice Steelworks of Ostrava indicated а 
modernization program for the company's heavy plate 
producing operations. New capacities were to include 
the addition of a Mannesmann Demag four stand vertical 
continuous slab caster that would be capable of casting 
Steel ranging in thickness from 7 millimeters (mm) to 
200 mm; length from 12 to 15 m; and width from 800 
to 1,200 mm. The principal customers of the heavy 


plate would be in the EU.” 

Foreign commercial activities involving the country’s 
steel sector reportedly included an announcement of 
planned acquisition of Valcovany Trub of Chomutov in 
northern Bohemia by Sandvik AB of Sweden. 
Valcovany Trub produced cold-worked stainless and 
carbon pipes that would be supplied with feedstock from 
other Sandvik operations in Sweden and the United 
Kingdom. Sandvik planned to use the Valcovany Trub 
plant as a source of exports of U-bend heat exchanger 
tubes, undersea cable tubes for offshore drilling 
platforms, and other products for the world market. 


Uranium.—The two major areas containing uranium 
deposits in the Czech Republic are at Rozna in Western 
Moravia (hydrothermal mineralization), and at Hamr, 
near Straz pod Ralskem in Northern Bohemia (uranium- 
bearing sandstones bounded by chalks). There are also 
resources of uranium near the Krusne Hory range 
associated with tertiary sediments. About 60% of the 
uranium was extracted through underground mining and 
the balance, at Hamr, by means of in situ underground 
chemical leaching. Total commercial resources were 
measured at about 139,000 mt of uranium metal 
contained in the ore." 

In view of the transition of the Czech economy to a 
market economy system, the cessation of Russian 
purchases of Czech uranium for processing, low world 
market prices for uranium, as well as Slovakia’s decision 
to buy the abundant and less expensive Russian material, 
the future of this sector would depend on the continued 
operation of the Dukovany nuclear electric power station 
and the completion of construction of the Temelin 
nuclear power station in 1995. In 1994, industry 
sources reported that uranium concentrate would be 
produced exclusively to meet the needs of the nuclear 
powerplants in the Czech Republic. A program to 
rationalize the uranium mining and processing industry 
envisaged the denationalization of most support services 
and their facilities, such as laboratories, construction 
units, and design and engineering offices. Only those 
functions that pertain directly to uranium mining and 
associated environmental cleanup would remain under 
state control." 


Industrial Minerals 


The Czech Republic continued to be a major producer 
of industrial minerals in the Central European region 
with resources sufficient to meet both domestic and 
export needs. 

According to its Annual Report for 1994, Ciments 
Francais restructured its investment profile in the cement 
industry of the Czech Republic. Ciments Francais, 
which had held controlling shares in both Cemos Ostrava 
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and Cement Hranice, sold its 68.496 stake in Cemos 
Ostrava to Cement Hranice while maintaining a 63.3% 
interest in the Cement Hranice. Also, according to the 
report, in 1993, nearly one-third of combined sales of 
the Czech cement plants of 900,000 mt was exported 
mainly to Austria and Germany. Despite the fact that a 
substantial share of the Czech Republic's cement 
industry was effectively owned by EU-based cement 
producers, including those of Germany, charges of 
alleged dumping of cement on the EU market by the 
Czech Republic and other members of the Central 
European Free Trade Association (CEFTA) were leveled 
during the year. Reportedly, the charges were brought 
against the CEFTA cement companies by the German 
cement producers association, whose share in the 
German domestic market fell from 86% in 1991 to 80% 
in 1992." 


Mineral Fuels 


Coal.—In the Czech Republic, the brown coal-lignite- 
producing areas were at Brno, Kladno, Most, Plzen, 
Skokolov, and Trutnov. Reportedly, 90% of the brown 
coal-lignite was extracted by surface mining and is 
typically a high ash and sulfur product ranging from 
6.6% to 41.1% in ash content (3096 average). The 
coal’s sulfur content ranged from 0.7% to 6.0% (1.8% 
average). Most of the brown coal and lignite was 
consumed by the country's electric power generating 
industry, causing a significant sulfur dioxide (SO,) 
emission problem. Bituminous coal was mined entirely 
underground by the longwall method at the East 
Bohemia, West Bohemia, Kladno, and Ostrava-Karvina 
Coalfields. The Kladno and Ostrava-Karvina Coalfields 
were the largest producers of  bituminous coal, 
respectively, accounting for about 6% and 88% of the 
country's total bituminous coal output. About 73% of 
the coal produced at Ostrava-Karvina has been suitable 
as coking coal. Kladno’s entire output consisted of 
steam coal. 

It was reported that the management of Ostrava- 
Karvina Mines Co. (OKD) had spent about US$34 
million on environment-related projects in 1993 at the 
company's mine sites in the Ostrava region. OKD 
reportedly planned to spend an equal amount of money 
on pollution control and environmental cleanup in 1994 
and allocate ап additional US$15 million for 
environmental purposes to governmental authorities, near 
the mining area. 


Petroleum.—In 1993, a consortium of petroleum- 
producing companies, consisting of AGIP S.P.A., 
Conoco LTD., and Total Cil Holdings LTD. of the EU, 
submitted an investment proposal to the Ministry of 
Industry and Trade of the Czech Republic involving an 
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investment of US$2.5 billion during a 10-year period in 
the country's petroleum and petrochemical sectors. In 
1994, following a study of the proposal, the Government 
of the Czech Republic decided to reject the investment 
offer in favor of domestic companies and investors to 
keep the country's petrochemical sector under domestic 
management. 


Reserves 


Taking into account the Czech Republic's efforts of 
establishing a market economy, the country's mineral 
reserves would have to be reevaluated from a market 
economy perspective. As defined in market economy 
countries, reserves are those mineral deposits that can be 
mined at a profit under existing conditions with existing 
technology. In former CMEA countries, including the 
Czech Republic, the prior policies for centrally planned 
industrial development often had more to do with 
political than economic considerations. 


Infrastrucure 


The Czech Republic's transportation system consisted 
of 65,324 kilometers (km) of railroads and highways. 
The country's railroad system consisted of 9,434 km of 
track. The highway and road system was 55,890 km in 
total length. The country's maritime outlets are entirely 
in neighboring countries: Poland (ports at Gdynia, 
Gdansk, Szczecin); Croatia (Rijeka); Slovenia (Koper); 
and Germany (Hamburg and Rostock). The country's 
merchant fleet totaled 437,291 deadweight tons and 
included 13 cargo vessels and 9 bulkers. The pipeline 
network included 5,400 km of pipe for natural gas. 


Outlook 


The near-term outlook for the Czech Republic's 
economy and mineral industry appears to be good, 
especially in comparison with most other former 
centrally planned economy countries of Eastern Europe. 
The country's highly focused and vigorous economic 
restructuring program apparently has stimulated 
substantial foreign investment in the country's minerals 
industries—a trend that is likely to continue for the 
foreseeable future. With scientific and technical 
excellence as one of the main components of the 
country's cultural tradition, the Czech Republic can be 
expected to extend its influence throughout the region 
known as Eastern Europe as well as the republics of the 
FSU. Industries such as steel, ceramics, construction 
materials, and associated quarry products should 
continue to meet the needs of both the country's 
domestic and foreign customers. 


‘Mineral Commodity Summaries of the Czech Republic. Geofond, 
Prague, May 1993. 

Rocnik 1992, Sbirka zakonu Ceske a Slovenske Federativni 
Republiky, Nos. 74 and 87. 

*The Environmental Policy of the Czech Republic (Draft by the 
Minister of the Environment), Prague, Dec. 1993. 

*BBC, SWB EEW/0330, Apr. 28, 1994, p. WA/2, from CTK News 
Agency, Prague, 1629 gmt, Apr. 18, 1994. 

5External Trade, Jan.-Dec. 1994, No. 19, Czech Statistical Office, 
Prague, Feb. 1995, pp. 12-22. 
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"Economic and Social Indicators of Czech Republic, Czech Statistical 
Office, No. 4, 1994, pp. A-20-A-21. 

*The Northern Miner, v. 80, No. 32, Oct. 10, 1994, p.11, and 
American Metal Market, Aug. 19, 1994, p. 8. 

?The Duval Report (Minecom), May 1994, pp. 1-3. 

‘Metal Bulletin, May 12, 1994, р. 24. 

"Work cited in footnote 1, pp. 63-65; Gornaya Entsiklopediya, 
Moscow: "Sovetskaya Entsiklopediya, 1991 V. 5, pp. 394, 397-398. 
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Major Sources of Information 


Federalni statisticky urad (Federal Statistical Department) 
Sokolovska 142 18613 Prague 8 
Czech Republic 
Ministerstvo zahranicneho obchodu (Ministry of Foreign 
Trade) 
Politickych veznu 20 
11001 Prague 1 
Czech Republic 
GEOFOND 
Kostelni 26 
17021 Prague 7 
Czech Republic 


Major Publication 


Mineral Commodity Summaries of The Czech Republic, 
Prague, Geofond (Annual), May 1994. 
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TABLE 1 
CZECH REPUBLIC: PRODUCTION OF MINERAL COMMODITIES 1/ 
(Metric tons unless otherwise specified) 


DO! eve ЭС eve avey, 


ашап, secondary =- = == 30,000 е/ 48,300 3/ 
timony, mine output, content 250 400 —ү/ - — 3/ 


timony, me 216 324 223 —r/ — 3] 
opper: ТЈ MEME CE 
ine output: 
Д SS weight ; am == == == 
oncentrate: | 
Gross weight : == == — == 
и content == == = == 
Metal: 

Refined, primary 4/ 800 600 500 200 —3/ 


ron and steel: 


Iron ore: 


Gross weight thousand tons 93 102 64 160 — 3/ 
Fe content do. 60 66 42 39 — 3/ 
Metal: 
Ferroalloys, total electric furnace e/ do. - I I I I 
; rude stee O. А ` " Г 9 r 9 r 9 
Semimanufactures do. 9,030 7,170 e/ 7,000 7,000 6,450 3/ 
Lead: 
Mine output, Pb content 2,300 2,100 1,100 100 r/ —3/ 
oncentrate, gross weight 2,050 2,010 el 2,000 2,000 [,000 
Pb content of concentrate 1,040 1,030 e/ 1,000 1,000 500 
ercu = = = = 
ver O S 16,200 8,900 6,200 500 100 3/ 
in: 
Mine output, Sn content = = = 
Metal, primary and seconda 613 118 e 115 115 100 
Tungsten, mine output, W content = = - 
Uranium, mine output, U content 2,240 1,830 1,630 1,020 r/ 537 3) 
inc: 
Mine output: 
Ог (Db-71), gross weight 452,000 353,000 e/ 220,000 250,000 15,000 
content of ore 7,500 8,500 4,400 1,500 100 3/ 
oncentrate, ss weight 10,300 9,760 е/ 9,000 9,000 9,000 
content 5,000 4,800 4,400 4,000 4,000 
Metal, seconda 978 8II 1,070 1,000 1,000 
Barite : А f = = a 


Diamond, synthetic el carats 5,000 5,000 5,000 5,000 5,000 
ertilizer, manufactured: 
MTS N content 245,000 182,000 180,000 e/ 180,000 e/ 261,000 3/ 
osphatic, Р205 content 146,000 46,300 40,000 ej 40,000 e/ 13,700 3/ 
otassic, content 5 1,300 23,100 20,000 e/ 20,000 e/ 21,900 3/ 
uorspar 18,500 82,000 7 22,000 22,000 f [0,000 3 
Gemstones, crude: pyrope-bearing rock 30,000 e/ 31,000 45,000 34,000 33,000 3] 
aphite 39,000 4 | ‚000 f 20,000 27 ,000 f 25,000 3 
ypsum and e drite, crude 661,000 569,000 660,000 560,000 r/ 591,000 3/ 
ime, hydrated and quicklime ousand tons 2,280 1.390 r/ 1,340 r/ 1,150 r/ 1,210 3/ 
b. content of ammonia 250,000 e/ 200,000 e/ 200,000 e/ 200,000 e/ 287,000 3/ 
Sand and gravel: 
ommon sand and grave thousand cubic meters А s ; $ 
Foundry sand thousand tons 1,580 019 1,080 954 1,090 3j 
Glass sand do. 1,180 918 888 781 862 3/ 
Stone: 
Dimension stone thousand cubic meters 170,000 el 198,000 I 76,000 7 7,000 223,000 3/ 
Limestone and other calcareous stones thousand tons 15,400 11,500 11,100 10,500 r/ 10,200 37 
Building Stone thousand cubic meters 16,100 9,520 8,410 7,490 8,220 3/ 
ultur, ucts, all sources 20,000 20,000 20,000 20,000 20,000 
ulfuric aci 300.000 e/ 300,000 e 300,000 e 300,000 e/ 335000003 


See footnote at end of table. 


ТАВГЕ 1 
CZECH REPUBLIC: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


ommodi 9O0( eye QC eye DOA 
MINERAL FU AND RELA D MA RIA! 
Coal: 
Bituminous thousand tons 30,700 25,800 24,700 23,900 20,900 3/ 
Brown and lignite do. , А , 
oke: 
e urgica О. 4,1 ) 0 3,7 00 3,500 3,500 5,150 3 
ns 111 O. 3,120 2,140 2,800 2,800 2,800 
Fuel briquets from brown coal do. 1,050 892 800 800 800 
anufactured, $ million cubic meters 5,040 5,380 5,000 5,000 5,000 
atural, marke O. 125 125 132 106 154 3/ 
etroleum: 
Crude: | 
As reported thousand tons 47 6l r/ 80 107 131 3/ 
Converted thousand 42-gallon barrels 319 414 r/ 542 550 889 
etine ucts О. 95,500 90,000 90,000 90,000 95,000 
та 


1/ Table includes data available through June 1995. In addition to the commodities listed, arsenic, diatomite, dolomite, illite, sodium compounds, 
sulfur acid, talc, and zeolite are produced, but information is inadequate to make reliable estimates of output levels. 


2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
3/ Reported figure. 


4/ Produced as a byproduct from noncopper ores. 


5/ Includes gas produced from coal mines. Gross output of natural gas is not reported, but it is believed to exceed reported marketed output by a 
relatively inconsequential amount. 


TABLE 2 
CZECH REPUBLIC: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating сотрапіеѕ1/ Location of main facilities2/ capacity 
Antimony: 

Ore Krasna Hora Central Bohemia NA 
Cement Cizkovice, Hranice, Karlov Dvor, Lochkov, 

Pracovice, and Velary Bohemia 3,500 

Do. Bystre, Malomerice, Mokra, Ostrava-Kunice, 

and Zahorie Moravia 2,800 
Clay, koalin Mines in Karlove vary area West Bohemia 450 

Do. Mines in Plzen area Central Bohemia 150 
Coal: 

Bituminous Mines in OKD coal basin Ostrava-Karvina, north Moravia 22,100 

Do. Mines in KD coal basin Kladno, central Bohemia 3,000 

Brown SHD administration Most, northwest Bohemia 61,000 

Do. HDB administration Sokolov, west Bohemia 17,000 

Lignite JLD administration Hodonin, south Moravia $,000 
Copper: 

Ore Zlate Hory North Moravia 300 
Lead-zinc, ore Homi Benesov and Zlate Hory do. 400 
Lead, metal, secondary: 

Refined Kovohute Pribram Pribram 26 
Natural gas billion cubic meters Gasfields around Hodonin South Moravia 25 
Petroleum: 

Crude Oilfields around Hodonin do. 140 

Refinery Kolin, Kralupy, Pardubice, and Zaluzi Bohemia NA 
Steel, crude Nova Hut sp (Ostrava) Kunice-Ostrava 3,800 

Do. Zelezarne Vitkovice Vitkovice-Ostrava 1,900 
Do. Trinecke Zelezarny (Trinecke Iron and Steel Works) Trinec 3,000 
Do. Poldi United steel Works Kladno-Prague 1,700 
Do. Zelezarny Bila Cerkev Hradek-Rokycany 300 
Do. Zelezamy Veseli Veseli and Moravou 300 
Do. Zelezamy Chomutov sp Chomutov 350 
Do. Bohumin Iron and Steel Works Bohumin 400 
Tin, ore Krasno (Stannum) and Cinovec North west Bohemia 300 


NA Not available 
1/ All mining companies are Government owned. 
2/ Names and locations of mines and crude oil refineries are identical. 
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THE MINERAL INDUSTRY OF 


DENMARK AND GREENLAND 


By Staff! 


DENMARK 


The mining and quarrying and the minerals processing 
sectors traditionally have not been a driving factor in 
Denmark's economy. Employment in all aspects of the 
minerals industry (mining and quarrying, basic metal 
industry, etc.) accounts for about 2% of total 
employment in Denmark. 

During 1994, the Danish Government continued its 
efforts to fight unemployment and inflation in an 
attempt to stabilize the economy, which would, in turn, 
stimulate mineral related activities, such as home 
construction. According to the Danish Statistical Office, 
Denmark's real gross domestic product (GDP) increased 
in 1994 by 4.5%, the largest increase in several years, 
and private consumption increased by 7.1%, the largest 
annual increase since 1976. Unemployment increased by 
only 0.3% in 1994, while productivity per employee 
increased by 3% for the total economy and by 7.5% in 
manufacturing. 

Continued close cooperation with the other members 
of the European Union (EU) was very important for 
Denmark because the other member countries of the EU 
remain the major market for the country's extremely 
important export activities. For example, in 1993, 84% 
of the steel produced in Denmark was exported. Of that 
total, 53% was to other EU member countries and 31% 
was to non-EU member countries. The same was true 
for other minerals and mineral products such as cement, 
of which almost three-quarters of Danish production was 
exported in 1993. 

The Danes traditionally have been very 
environmentally conscious. The mining and metals 
industry, as with other elements of the country, worked 
closely with the Ministry of Environment in 
Copenhagen. For example, the Danish Steel Works 
continued its efforts to improve the environment, both 
within the plant and in the surrounding area. A common 
goal of the steelworks and other industrial concerns was 
to make use of as much of the raw material taken into 
the plant as possible and to maximize the use of any 
byproducts, such as flue dusts. Industry worked closely 
with not only the Federal Ministry of Environment, but 
also with local and community governments and citizen 
groups to minimize any adverse effects to the 
environment. 


Late in 1994, the Danish Government started 
preparing "green" national accounts, which will provide 
indicators of the degree to which production and 
consumption contribute to global pollution. Ошу 
industrial companies that must have a certificate of 
approval for their potentially polluting operations would 
be affected, but already questions and objections from 
some sectors were being raised. The suggestion that 
special environmental standards should be written into 
tender requirements for public sector contracts, such as 
for the steel and cement contracts for the proposed 17 
kilometer (km) bridge linking Copenhagen and Malmo, 
Sweden, have raised the question of whether the 
European Commission (EC) would consider the law to 
favor local suppliers and thus stifle international 
competition. 

Crude steel production in Denmark increased by 2096 
in 1994 compared with that of 1993. This increase was 
a result of the continuing easing of the global recession 
during 1994 and the resultant increase in the export of 
Denmark's steels for the consumer market. Denmark's 
steel industry was small compared to the majority of 
other EU countries, and, as a result of its size, was not 
affected by the proposed cuts being studied by the EC in 
its effort to make the EU steel industry more competitive 
with those of other countries. (See Table 1.) 

Cement production in Denmark in 1994 increased 
somewhat from that of 1993. A slowdown in the 
domestic construction industry was offset by continued 
demand in the eastern states of Germany, where 
construction projects continued to proliferate. 

Crude petroleum production in Denmark in 1994 
increased by 8.4% compared to that of 1993, and natural 
gas production increased by 8%. The rise in crude 
petroleum production allowed Denmark to remain self- 
sufficient in petroleum, with production exceeding 
consumption for the second year in a row, and the 1994 
level of petroleum production was expected to continue. 
At the beginning of 1994, Denmark had 148 producing 
petroleum wells, all offshore. The increase in natural 
gas production in 1994 enabled Denmark to continue 
exports of about 20% of production. 

Denmark has no known economically exploitable 
reserves of metal ores but has large reserves of 
nonmetallic materials such as chalk, diatomaceous 
earths, limestone, and sand and gravel. No reserve 
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figures are available for these materials because of the 
varied uses for them and the changing technologies that 
produce marketable products from the raw materials. 
Reserve figures for materials such as sand and gravel 
would cover an extremely wide range, depending on the 
prospective use of the sand and gravel, whether for 
landfill, industrial use, building material, etc. At the 
beginning of 1994, reserves of crude petroleum were 
given at 780 million barrels (Mbbl) and reserves of 
natural gas were given at 121 million cubic meters, all 
offshore, as listed by the Oil and Gas Journal of 
December 26, 1994. 

The structure of the Danish mineral industry, showing 
its major components, is shown in table 2. 

Denmark has a well-developed, modern transportation 
system. Rail lines total 2,770 km, of which 2,120 km 
was operated by the Danish State Railways and 650 km 
was privately owned and operated. The rails were 
1.435-meter standard gauge and 121 km of the Danish 
State Railways was rail ferry service. Highways 
consisted of 66,482 km, of which 64,551 km was 
concrete, bitumen, or stone block and 1,931 km was 
gravel, crushed stone, or improved earth. Inland 
waterways totaled 417 km. Pipelines totaled 1,388 km, 
of which 110 km was for crude petroleum, 578 km was 
for petroleum refinery products, and 700 km was for 
natural gas. The Danish merchant marine totaled 347 
vessels of 1,000 gross weight tons or over, totaling 
4,974,494 gross weight tons (6,820,067 deadweight tons 
[dwt]). Of the total vessels, 12 were short-sea passenger 
vessels, 110 cargo, 21 refrigerated cargo, 51 container, 
39 roll-on/roll-off, 1 railcar carrier, 33 petroleum 
tankers, 24 chemical tankers, 36 liquified gas tankers, 4 
livestock carriers, 15 bulk carriers, and 1 combination 
bulk carrier. Denmark's principal ports were Alborg, 
Arhus, Copenhagen, Esbjerg, and Fredericia and there 
were numerous secondary and minor ports. 

The Government that was elected in 1993 continued its 
policies of tempering the economy to reduce 
unemployment and keep inflation in check. These 
policies were successful during 1994 and were expected 
to continue. Growth in 1995 was expected to be lower 
than in 1994 at about 3%, mainly a result of lower 
domestic consumption. Mortgage rates, which greatly 
influence new home construction, increased in 1994 by 
about 40%, but many homeowners had already 
refinanced their mortgages during the period of lower 
rates and, it was assumed, they had spent the extra 
money on durable consumer goods, such as automobiles 
and appliances, and therefore private consumption would 
return to the level of pre-1994. 


FAROE ISLANDS 


The Faroe Islands, a  self-governing overseas 
administrative division of Denmark, has no known 
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mineral reserves. The economy remains entirely 
dependent on fisheries, which collapsed at the beginning 
of the 1990's, causing an economic crisis. However, 
this could change if a dispute with the United Kingdom 
over a wide strip of sea between the Faroe Islands and 
the Shetland Islands that has continued for the past few 
years is eventually settled in favor of the Faroes. The 
dispute concerned the boundary of the economic zones 
of the Faroe Islands and the Shetland Islands and 
intensified during 1994 as a result of oil having been 
discovered in the Shetland zone less than 20 km from the 
present boundary and in the disputed zone. Companies 
that have explored in the area suggest that there might be 
as much as 3,500 МЪЫ in place. 

The principal involvement to date of the Faroe Islands 
in the international minerals industry has been as a 
market for imported materials to support the local, 
fishing-based economy. These imports are principally 
fuels, fertilizer materials, and building products such as 
cement. 


GREENLAND 


Since the cessation of mining activities in 1990, 
Greenland, a self-governing overseas administrative 
division of Denmark, has been looking for a means of 
diversifying its economy, based almost entirely on 
fishing and hunting. Recent legislation has created 
favorable licensing terms and investment rules, and this 
together with a very varied geology has attracted mineral 
exploration to Greenland. Exploration activity has 
revealed the potential for economic exploitation of 
antimony, barite, beryllium, chromite, coal, columbium, 
copper, cryolite, diamond, gold, graphite, ilmenite, iron, 
lead, molybdenum, nickel, platinum-group metals, rare 
earths, tantalum, thorium, tungsten, uranium, zinc, and 
zirconium. Drilling and exploration so far have shown 
economically exploitable deposits mainly of gold and 
zinc. There have also been indications of petroleum 
deposits on the southwest coast of the Nuusuaq Peninsula 
off the central western coast of the island and of gas 
reserves offshore in water depths ranging from 200 to 
1,500 meters (m). The Greenland Home Rule 
Government and the Danish Governments announced 
financing for a new aeromagnetic survey over southern 
Greenland during the summer of 1995. 

Feasibility studies continued in 1994 on the possibility 
of a 170,000 metric-ton-per-year zinc refinery near Nuuk 
that would treat Canadian and possibly Irish concentrates 
that are currently being treated in Europe. The refinery 
would use locally available hydroelectricity, and the use 
of pressure-leach technology and underground waste 
storage would minimize environmental pollution. The 
refinery would be Greenland's largest-ever industrial 
project, and the Government reportedly views the project 
very favorably and would be a 3% shareholder in the 


project. 

The population of Greenland is concentrated on the 
southern half of the west coast of the island. The cities 
are served by a system of air and sea links. All major 
cities and towns have modern harbor facilities. The 80 
km of highways on the island is within cities but do not 
connect cities. The only vessel in Greenland's merchant 
marine, a 1,778 dwt refrigerated cargo ship, operates 
under the registry of Denmark. 


"Text prepared May 1995. 


Major Sources of Information 


Danmarks Geologiske Undersogelse 
(Geological Survey of Denmark) 
Entemestervej 8 
DK-2400 Copenhagen NV, Denmark 
Telephone: 35 87 50 50 
Fax: 35 87 50 51 

Danmarks Statistik 
Sejrogade 11 
Copenhagen, Denmark 
Telephone: 39 17 39 17 

Ministry of Economic Affairs 
Copenhagen, Denmark 

Ministry of Environment 
Copenhagen, Denmark 

Ministry of Energy 


Copenhagen, Denmark 

Mineral Resources Administration of Greenland 
Slotsholmsgade 1, 4th Floor 
DK-1216 Copenhagen K, Denmark 
Telephone: 33 95 75 00 
Fax: 33 13 30 17 

Geological Survey of Greenland 
Oster Voldgade 10 
DK-1350 Copenhagen K, Denmark 
Telephone: 33 11 88 66 
Fax: 33 93 53 52 

Minerals Office 
The Secretariat 
Greenland Home Rule Government 
P.O. Box 1015 
DK-3900 Nuuk, Greenland 


Major Publications 


Varestatistik for industri, Series A, B, C, D 
Danmarks Statistik 
The Northern Miner 
Toronto, Canada 
Mining Journal 
London, United Kingdom 
American Metal Market 
New York, New York 
Oil and Gas Journal 
Tulsa, Oklahoma 
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ТАВГЕ 1 
DENMARK: APPARENT PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi IU, OC ОС ЭС ЭОЛ 
Aluminum metal, seconda 0.600 .000 " 5.700 "t 
Cement, hydraulic 1,660,000 2,020,000 r/ 2,070,000 2,270,000 r/ 2,430,000 
Chalk 341,000 r/ 363,000 r/ 355,000 386,000 r/ 414,000 
Clays: 
Eire cla 1,710 r/ 2,060 г/ 2,040 13,400 r/ 1,530 
Kaolin 17,400 17,100 3,500 3,500 e/ 3,500 e/ 
Other 1,810 r/ 1,790 r/ 1,470 267 r/ 224 
Cryolite 16,500 e/r/ 15,000 e/ == — == 
Diatomaceous materials: 
Diatomite 1,000 e/ 1,000 e/ 1,000 e/ 1,000 e/ 1,000 e/ 
Moler 97.000 e/ 95.000 e/ 95.000 e/ 95.000 e/ 95.000 e/ 
xtracted moler thousand cubic meters 194 190 e/ 190 e/ 190 e/ 190 e/ 
Gas: 
Manufactured terajoules 1,780 1,670 r/ 1,700 e/ 1,700 e/ 1,700 e/ 
Natural: 
Gross3/ million cubic meters 5,140 5,760 6,200 6,350 6,900 e/ 
Marketable do 2,910 3,720 3,850 4270 r/ 4,630 
Iron and steel metal: Steel 3/ 
Crude 610,000 633,000 591,000 603,000 r/ 722,000 
Semimanufactures $39,000 518,000 525,000 527,000 r/ 638,000 
ime, ra icklime 156,000 r/ 114,000 r/ 128,000 r/ 124,000 r/ 126,000 
Natural gas plant Ii Шз 3/ thousand 42-gallon barrels 37,500 e/ 42,000 e/ 43,500 e/ 48,000 e/ 48,000 e/ 
Nitrogen, N content of ammonia 1,500 e/ 1,500 e/ 1,500 e/ 1,770 1,700 
Peat 225,000 3/ 184,000 r/ 195,000 189,000 r/ 199,000 
Petroleum: 
rude thousan -gallon barrels 45,400 51,900 58,200 63,500 r/ 68,800 
еппе ucts: 
Li ted troleum gas thousand 42-gallon barrels 1,0600 | | 16070 21,450 r 1700 7 16000 -~ 
Gasoline do 11,200 13,200 16,200 r/ 12,800 r/ 11,700 
Naphtha do 2,130 1,290 1,910 r/ 1,210 r/ 1,200 
Mineral jelly and wax do 12 r/ 8 r/ 4 4 
Uet fuel do 1,980 1,500 1,180 1,630 r/ 1,930 
Kerosine do 605 209 171 109 r/ 110 e/ 
Distillate fuel oil do 24,500 27,900 28,700 r/ 31,400 r/ 28,400 
Refinery gas do 1,940 1,700 e/ 1,700 e/ 1,700 e/ 1,700 e/ 
ubricants о 310 318 324 300 е/ 260 


Residual fuel oil do 14,800 13,800 r/ 13,300 r/ 15,600 r/ 13,700 
Bitumen and bituminous mixture do 164 61 63 60 e/ 52 
Petroleum coke do 3 e/ 3 e/ 3 3 e/ 3 
Phosphates, crude, gross weight 528 329 — 1,480 r/ 1,270 
Salt, all forms 522,000 550,000 528,000 591,000 r/ 634,000 
Sand and gravel: 3/ 
shore thousand cubic meters 22,400  . 22,000e€ X 20000e€ X 20000€ 20000e€ 
Offshore do 6,220 6,000 e/ 5,000 e/ 5,000 e/ 5,000 e/ 
Total do 28,700 28,000 e/ 25,000 e/ 25,000 e/ 25,000 e/ 
which: Sand, industrial (sa О 133 130 е/ 125 е/ 125 е/ 25 е/ 
tone: 
Dimension cubic meters 810 500 e/ 385 e/ 385 e/ 385 e/ 
imestone: 
Agricultural 1,480,000 1,130,000 r/ 806,000 584,000 r/ 703,000 
Industrial 205,000 220,000 r/ 217,000 220,000 r/ 252,000 
Sulfur, byproduct 12,100 6,260 6,980 r/ 10,400 r/ 10,100 


stımated. r/ Kevised. 
1/ Table includes data available through May 1, 1995, which was based on reported sales of domestically produced mineral commodities. 


2/ Previously published and 1994 data have been rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
3/ Production. 


ТАВГЕ 2 
DENMARK: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Cement Aalborg Portland A/S Plant at Rordal 3,000 
Chalk A/S Faxe Kalkbrud Quarries at Stevns and Sigerslev 250 
Diatomite (moler) Skamol-Skarrehage Quarries on Mors and Fur 85 
Molervaerk A/S Islands 
Do. Dansk Moler Industri A/S Quarries on Fur Island 50 
Kaolin Aalborg Portland A/S Mine and plant on Bornholm 25 
Island 
Lime A/S Faxe Kalkbrud (Aalborg Plant at Stubberup, near Fakse, 190 
Portland Holding A/S on Zealand Island 
Natural gas million cubic meters Maersk Olie og Gas A/S Roar and Tyra Gasfields, 2,550 
Danish North Sea 
Petroleum: 
Crude barrels per day Dansk Undergrunds Dan, Gorm, Rolf, and Tyra 127,000 
Consortium oilfields, Danish North Sea 
Refined do A/S Dansk Shell Fredericia 55,000 
Do. do Кимай Petroleun Refinig A/S Gulfhavn 56,500 
Do. do Statoil A/S Kalundborg 65,000 
Salt Dansk Salt 1/5 Mine (brine) at Hvornum, 
processing plant at Mariager 
Steel Danish Steel Works Ltd. Plant at Frederilsvaerk 750 


(Det Danske Stalvalsevaerk A/S) 
(30% Government owned) 


TABLE 3 
GREENLAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Silver: In lead concentrates kilo S 9180 — =- -- 
Zinc: Concentrate, Zn content 47900 

able includes data available through May 1, 1995. 
2/ Previously published data have been rounded by the U.S. Bureau of Mines to three significant digits. 
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THE MINERAL INDUSTRY OF 


DOMINICAN REPUBLIC 


By George A. Rabchevsky! 


The Dominican Republic is situated in the eastern two- 
thirds of the island of Hispaniola, in the Caribbean 
Basin. The Dominican Republic shares Hispaniola with 
Haiti. Four ranges transverse the country from northwest 
to southeast. Cordillera Central runs through the center 
of the Republic and hosts mineral resources. The country 
is now being mapped and explored to uncover potential 
mineral deposits. 

The small mineral industry in the Republic, which 
contributed moderately to the national economy, 
produced cement, gold and silver, gypsum, nickel, and 
salt. All hydrocarbons were imported as crude or refined 
products, and some were refined in the country. 

The Dominican Republic's mining law dates from 
1971 and has not been extensively changed since then. 
The Government passed Decree 900 in 1983, clarifying 
the 1971 mining law (Mining Act 146). Mining laws 
were revised in 1987 (Decree 13-87), eliminating the 
policy of closing mineralized areas to everyone except 
the government. The law provided for the establishment 
of Fiscal Mining Reserves in which any ore can only be 
exploited by the Government or through special contracts 
with the Government.? 

Foreign companies are permitted to own private 
companies and open exploration offices in the country. 
Foreign companies began investing in the Republic, 
including Battle Mountain Inc. of Houston, Texas and 
Canyon Resources of Denver, Colorado, to evaluate and 
develop mineral deposits. 

Conditions concerning taxes were redefined through a 
new law on foreign investment, applying to all sectors, 
including mining. The only nickel producer in the 
Dominican Republic, Falconbridge Dominicana C. por 
A (Falcondo), signed a taxation agreement in September 
1994, negotiated 2 years ago with the Government. Prior 
to the agreement, Falcondo paid as much as 65% to 70% 
in taxes. The new tax may extend the mine life by 
allowing the treatment of lower-grade nickel ores.* 

Geological maps were being compiled at scales of 
1:50,000 and 1:100,000 under a 3-year program, and 
1:250,000 in a 2-year program, incorporating mining 
and metallogenetic data. The principal objectives were to 
help promote interest in mining and to train Dominican 
geologists for a proposed National Geological Survey.° 

Neither a single environmental law nor a central 
agency regulates mining in the Dominican Republic, 


although the country had some environmental laws 
governing mining. Moreover, no central agency 
coordinates environmental policy, laws, and regulations. 
Portions of mining-related legislation are found in 
several laws, including the Mining Law, but contain only 
a general framework. Administrative authority in 
environment is granted to the Ministry of Forestry 
because deforestation has been the most important and 
most visible environmental problem. Decree No. 290 of 
1985 deals with deforestation, soil erosion, and water 
contamination.? 

In the Dominican Republic, gold, nickel, and silver 
were mined. The output of nickel increased by about 
25% in 1994, while all other metals decreased. Industrial 
minerals produced included cement, gypsum, lime, 
limestone, marble, salt, sand and gravel, and also 
petroleum refinery products. Production of all industrial 
minerals remained about the same as in the previous 
year, except salt. (See table 1). 

The Dominican Republic has preferential access to the 
U.S. market under the Generalized System of 
Preferences program and under the Caribbean Basin 
Initiative. It also has preferential access to the European 
market under the provisions of the Lome Convention. 
The Republic is a member of the Association of 
Caribbean States, whose goals were to liberalize trade, 
to promote investment opportunities, and to coordinate 
negotiations on bilateral and multilateral issues.’ 

The Dominican Republic exported ferronickel, gold, 
and silver to the United States. Nickel accounted for 
about 25% of the country's export revenues in 1994.° 
Gypsum and limestone were exported to its neighboring 
countries, primarily to Puerto Rico. The country relied 
on imports of its coal, crude oil, and petroleum 
products, primarily from Mexico and Venezuela. 

The Dominican Republic's Government agency, the 
Direccion General de Mineria under the Secretaria de 
Estado de Industria y Comercio, was responsible for 
promoting mining and metallurgical development in the 
country, including geological survey functions, 
formulation, and implementation of mining legislation 
and relations with potential foreign investors. A holding 
company, Corporacion Dominicana de Empresa 
Estatales, controlled most of the mining functions owned 
by the Government, including the cement plant Fabrica 
Dominicana de Cemento C. por A (FDC). Gold sales 
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were controlled by Banco Central, while gypsum, salt, 
and steel production were controlled by the Government. 
Some companies, including two cement plants and 
several nickel mines, were privatized. The oil refinery 
in Haina was jointly owned by the Government and the 
Netherland's Shell Internationale Petroleum Maatschappij 
B.V. (See table 2). 

The only company producing gold and silver in the 
Republic was the Rosario Dominicana S.A. The Pueblo 
Viejo Mine southeast of La Vega was owned by the 
Government since 1979. Production of gold continued to 
decline because of depletion of the oxide ore. Research 
continued to improve the extraction of gold from the 
deeper sulfide ore. Mining operations in the oxide ore 
were suspended in 1993, but limited production from 
stockpiled ore continued. The mine was reopened in 
May 1994 to extract the sulfide ore. The new sulfide ore 
processing plant was expected to become operational in 
1996. The ore was converted to doré (an alloy of gold 
and silver), then shipped for smelting in the United 
States.? 

In 1994, gold was discovered in the Cordillera 
Central, southwest of Bonao. The Centenario gold 
deposit is in the El Higo concession, comprising about 
2,725 hectares (ha). The drilling program has identified 
2.3 million metric tons of gold ore grading at an average 
content of 5 grams per metric ton of gold. A contiguous 
zone, Arroyo Avispa, comprising 3,200 ha also was 
being explored. Minera Hispaniola S.A. continued to 
determine the economic potential of the discovery. The 
company was owned by the Canyon Resources Corp. 
(40%) and Battle Mountain Gold Co. (60%), both 
United States companies. The companies have applied to 
the Government for mining rights." 

Gold-silver deposits were being investigated in the 
Restauracion area, on the Dominican-Haitian border.'? 

Falcondo, a subsidiary of the Canadian company 
Falconbridge Ltd., jointly owned by Noranda Ltd. of 
Toronto, Canada, and Trelleborg AB of Trelleborg, 
Sweden, was the only ferronickel producer in the 
country. Most of the production was exported to 
Canada; small amounts went to Western Europe. The 
lateritic nickel ore is mined from an open pit near 
Bonao. The ore from the smaller Loma Ortega Mine, 
southeast of Santiago, was transported 40 kilometers 
(km) by truck to the processing plant. Falcondo also 
operated its own powerplant near the mine and smelting 
facilities, as well as its own oil refinery, producing about 
16,000 barrels per day, using Venezuelan crude oil 
imports. Falcondo located a copper-zinc deposit near to 
its nickel ore body, and continued to define more 
precisely the dimensions of that deposit. "? 

The Dominican Republic, Jamaica, and Cuba are the 
only sources of gypsum in the Caribbean. The only 
gypsum quarry in the Republic, Loma de Sa y Yeso C. 
por А., is west of Barahona. Rock salt also was mined 
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from the same deposit. Gypsum and salt were mostly 
exported. The gypsum and salt deposit were being 
evaluated to increase the output from the economically 
depressed area." 

Limestone and marble were quarried from a number of 
places in the Dominican Republic, the most important 
being near Sanchez and Barahona. Ideal Dominicana 
S.A. operated a limestone quarry near Cabo Rojo. 
Rosario and several other companies also quarried 
limestone. 

Marble was quarried in Canoa, Samana, and San 
Cristobal. Feasibility studies were being conducted to 
evaluate the rehabilitation of marble quarries in Samana 
Peninsula, and marble, travertine, and onyx quarries in 
Canoa and Vincente Noble, Barahona Province.'^ 

Cement was used locally and some was exported. The 
largest cement plant in the Dominican Republic, FDC, 
imported on an as-needed basis special types of refined 
products for the operation of its kilns. FDC was not a 
profitable operation, receiving subsidies from the 
Government. "$ 

The Dominican Republic imported all of its crude oil, 
primarily from Mexico (90%) and Venezuela. The 
Refineria Dominicana de Petroleo S.A. operated the only 
refinery northwest of Santo Domingo. The Falcondo 
nickel plant imports semirefined crude oil to power 
generators at its mine. 

Exploration for petroleum continued by three 
companies: Mobil New Business Developments- 
Americas, Corp., Petrolera Once-Once S.A., and 
Consolidated Development Inc., the latter in the Cibao 
Basin and the offshore shelf in the Samana Bay.' Maxus 
Energy Inc. was evaluating its concession in the 
Enriquillo Basin, southeast of Cabo Rojo. 

The Dominican Republic has only 5,800 km of paved 
roads. The 1,600 km railroad tracks, having at least four 
different gauges, are used primarily for the transport of 
bulk materials, such a gypsum, limestone, marble, salt, 
and other commodities, to the ports. 

In the Dominican Republic, 37 electrical plants were 
operating, of which 15 were hydroelectric, 14 thermal, 
and the rest gas-turbine operated. The estimated total 
capacity of the electrical plants was 1,525 megawatts 
(MW). Most private businesses, such as Falcondo, had 
their own powerplants. The Government-owned electric 
company, Corporacion Dominicana de Electricidad 
(CDE), supplied only 10 hours a day of electricity, with 
frequent blackouts." Reportedly, the San Pedro de 
Macoris 32-MW electrical powerplant resumed operation 
in 1994, after 4 years of repairs, financed by the Inter- 
American Development Bank. 

Imported crude oil was processed by the only refinery 
in San Cristobal. Imported crude oil was transported by 
a pipeline from Las Calderas port to the petroleum 
refinery in San Cristobal. An oil pipeline from the Haina 
port delivers semirefined crude to a ferronickel mine 


near Bonao. Petroleum byproducts were usually 
transported overland by car tankers from the refinery to 
Puerto Plata in the north, although some fuel was 
shipped by barge from Santo Domingo to Puerto Plata. !* 

Following the arrival of U.S. troops in the neighboring 
Haiti and the return of the elected President, the 
Dominican Republic became able to concentrate more on 
tourism and to devote more energy on the promotion of 
its economy, including mining. The Government 
continued its attempt to enter into joint ventures with 
foreign mining and exploration companies. Even though 
the Government controlled most of its mining and 
mineral companies, Falcondo, which was mostly 
privately owned, dedicated itself to upgrading its nickel 
mineral reserves and to producing more ferronickel in 
the future. Because only a few gold and other mineral 
deposits have been discovered in the country, the 
continuing geological mapping program could provide 
additional mineral discoveries. Large oil and gas deposits 
are not very likely to be found, but in the near future 
more crude oil will be imported for use at another 
proposed refinery to satisfy mostly the growing tourist 
trade. Oil pipelines are now being built to supply fuel 
to all parts of the country. The ongoing construction of 
powerplants to satisfy the insufficient supply of 
electricity also will revitalize the standard of living in the 
Dominican Republic. The impression that the country is 
not known for mining, coupled with the continuing 
improvement in the economy and the attraction of 
foreign investors, could potentially make the country 
more self-sufficient in mineral resources. 


'Text prepared Apr. 1995. 

?The Dominican Republic Mining and Oil Review (Santo Domingo): 
Hispaniola Report, Apr.-June, 1994, p. 10. 

Page 5 of work cited in footnote 2. 

*American Metal Market (New York): Oct. 7, 1994, p. 4. 

‘Work cited in footnote 2. 

“Page 11 of work cited in footnote 2. 

"Journal of Commerce (New York): May 16, 1994, p. 5A. 

*Latin American Economy & Business (London): Mar. 1994, p. 19. 

?Page 6 of work cited in footnote 2. 

The Dominican Republic Mining and Oil Review (Santo Domingo): 


Hispaniola Report, July-Sept. 1994, p. 2. 

"Engineering & Mining Journal (Chicago, Illinois): June 1994, p. 10. 

Work cited in footnote 8; page 4 of work cited in footnote 1. 

Work cited in footnote 9. 

“The Dominican Republic Mining and Oil Review (Santo Domingo): 
Hispaniola Report, Jan.-Mar. 1994, p. 2. 

15] atin American Economy & Business (London): Dec. 1994, p. 16. 
U.S. Department of State (Washington, DC): Incoming Telegram, July 26, 
1994. 

10.5. Department of State (Washington, DC): July 26, 1994. 

"Latin American Economy & Business (London): Dec. 1994, p. 19. 

Work cited in footnote 16. 


Major Sources of Information 


Bancon Central 

Santo Domingo, Republica Dominicana 

Telephone: (809) 688-2359; Fax: (809) 686-7488 
Corporacion Dominicana de Empresas Estatales 

Ave. Gral. Antonio Duverge 

Esq. Jose Contreras 

Santo Domingo, Republica Dominicana 
Direccion General de Mineria 

Edificio Gubernamental 

Avenida Mexico 

Santo Domingo, Republica Dominicana 

Telephone: (809) 685-8191 


Major Publications 


The Dominican Republic Mining and Oil Review. 
Hispaniola Report. Director General of Mines, Santo 
Domingo, Dominican Republic, quarterly. 

Latin American Mining Institute, Washington, DC: 
Mexico and Central America Investnent and Mining 
Guide, annual. (includes a section on the Dominican 

Republic). 

Latin American Newsletter, London, UK: Latin 
American Economy & Business, monthly. 

Miida Limited, London, UK: Latin American Mining 
Letter, weekly. 

U.S. Department of State, Washington, DC: Foreign 
Economic Trends and Their Implications for the United 

States. The Dominican Republic, semiannual. 
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ТАВГЕ 1 
DOMINICAN REPUBLIC: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 
Commodity 3/ 1990 1991 1992 1993 e/ 1994 e/ 
Aluminum: ite, dry equivalent, gross weight thousand tons 85 7 - - - 
Cement, hydraulic do. 1,060 1,230 1,370 1,300 1,200 
Coal, subbituminous e/ 600 600 600 600 600 
Gold kilograms 4,350 3,160 2,380 1,500 r/ 1,300 
Gypsum thousand tons 78 118 83 85 83 
Iron and steel: 
Ferroalloys, ferronickel 71,800 72,700 68,800 65,300 4/ 70,000 
Steel, crude 35,800 39,100 33,000 r/e = f/ = 
Lime 4,000 = = =» - 
Limestone 491,000 449,000 589,000 500,000 550,000 
Nickel: 
Mine output, Ni content 28,700 29,100 27,500 23,900 г/ 30,500 
Metal: 
Smelter, Ni content of ferronickel 28,700 29,100 27,500 23,900 r/ 30,500 
Shipments, Ni content of ferronickel — 28,700 28,000 ~ 27,200 r/ 25,600 r/ 30,000 
Petroleum refinery products: 
Li ed leum thousand 42-gallon barrels 272 318 320 e/ 315 320 
Gasoline, motor | do. 2,210 2,350 2,350 e/ 2,300 2,350 
Kerosene and jet fuel do. 692 1,140 1,150 e/ 1,150 1,150 
Distillate fuel oil do. 2,050 2,760 2,800 e/ 2,800 2,850 
Residual fuel oil do 2,690 3,730 3,750 e/ 3,800 3,850 
Total do. 7,920 10,300 10,400 e/ 10,400 10,500 
Salt e/ 5/ 11,300 4/ 11,400 12,000 11,500 10,000 
Sand thousand tons 4,240 4,880 5,130 5.000 5,500 
Silver kilograms 21,600 22,000 15,000 13,000 10,000 


e/ Estimated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through Mar. 31, 1995 

3/ In addition to commodities listed, crude construction materials (gravel, stone, etc.) may also be produced, but data on such production are not available, and 
information is inadequate to make reliable estimates of output levels. _ 


4/ Reported figure. 
5/ Rock salt only. 
TABLE 2 
DOMINICAN REPUBLIC: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 
Commodity Major operating companies and major equity owners Location of main facilities Annual 

——( ————— ee ee eee ee. 8 
Cement Fábrica Dominicana de Cemento С. por A Santo Domingo, Distrito Nacional 700 


(Government, 78%; pri 22%) 


a (Goverment, 18%; private, 22%) 
Do. Cementos Cibao C. por A (private, 100%) Santiago Province 400 
Do. Cementos Nacionales S.A. (private, 100%) Pedro de Macoris, San Pedro 560 


(Private, 100%) de Macoris Province 
Dore (gold and silver) kilograms Rosario Dominicana S.A. (Government, 100%) Pueblo Viejo Mine, Cotui, Sánche 5,000 
Ramirez Province 
Gypsum Loma de Sal y Yeso C. por A (Government, 100%) Barahona Province 200 
Nickel Falconbridge Dominicana C. por A (Government, 10%; Mine and plant at Bonao, 35 
Falconbridge Ltd., 86%; Redstone Resources, Ltd., 496) La Vega Province 
Petroleum products thousand 42-gallon barrels per day Refinería Dominicana de Petróleo S.A. Haina, Distrito Nacional 11 
(Government, 5096; Shell Oil Co., 5096) 
Do. do. Falconbridge Dominicana C. por A (Government, 10%; La Peguera, La Vega Province 3 
Falconbridge Ltd., 90%) 
Salt Loma de Sal y Yeso С. por A (Government, 100%) Barahona Province 20 


Steel Metaldom (Government, 100%) Santo Domingo, Distrito Nacional 100 


THE MINERAL INDUSTRY OF 


ECUADOR 


By Pablo Velasco! 


The mineral industry of Ecuador in 1994 continued to 
be dominated by the petroleum sector, which contributed 
35% of the country's export revenues and accounted for 
nearly 1196 of gross domestic product (GDP). Mining 
contributed less than 196 of the country's GDP and 
export revenues and employed less than 1% of the active 
labor force. In 1994, the gross value of mineral 
production—mainly industrial minerals—was about $135 
million. 

To date, mining in Ecuador was small in scale and 
largely informal and unregulated, with about 40,000 
workers involved in artisanal gold operations using 
primitive mining and processing techniques that waste 
about 3096 to 5096 of the gold. This created additional 
health hazards in the mining communities near the 
Zaruma-Portovello, Nambija, and Ponce Enriquez 
districts and polluted nearby rivers in southern Ecuador. 
Collectively, these small freelance miners produced the 
greatest value of Ecuador's gold production, smuggling 
most of it out of the country. 

There was just one small-scale underground gold and 
silver mine in operation and only one significant placer 
gold operation in Ecuador. According to statistics 
released by the Ecuadorian Central Bank in 1994, the 
value of crude oil and refined products was about $1,305 
million." 

The Ecuadorian economy grew by 3.4% in real terms 
during 1994, led by trade, manufacturing, foodstuffs, 
and mineral production. The inflation rate dropped to 
25.4%, compared with 31% in 1993. 


Government Policies and Programs 


The Government continued efforts to create a 
favorable climate for domestic and foreign investment in 
natural resources exploration and development and has 
initiated a process of modernization and privatization of 
several governmental institutions апд industries. 
Economic reforms have met stiff opposition in the 
legislature. Debt-restructuring agreements with private 
banks were made by the Government in an effort to 
solve the $12.5 billion foreign debt. Ecuador was 
expected to pay about $225 million in interest in 1995 
under the agreement, and Ecuador was to receive a 45% 
discount on capital debt, which was expected to reduce 
the Nation's debt from $4.5 billion to $2.5 billion for 


a 30-year period. By raising fuel prices, the 
Government attempted to expand Ше aging 
Transecuadorean pipeline’s capacity through foreign 
investment. The World Bank has approved a $24 million 
loan to support the restructuring of the mining sector 
including the modernization of the Government’s mining 
agencies, the development of the private mining sector, 
and the implementation of enviromental regulation 
programs for the mining industry. 

Mining activity was regulated by the Mining Law, 
Decree No. 126 of May 22, 1991, and by regulations of 
Decree No. 2831 of October 24, 1991. This legislation 
established the relationship between the State and 
persons or entities engaged in all mining activities, 
excluding exploitation of hydrocarbons, radioactive 
minerals, and medicinal waters. 

The greatest weakness of the Mining Law from the 
point of view of potential investors was the imposition of 
a 3% royalty on gross production. This tax, which was 
enacted at the insistance of Congress, had the effect of 
raising the ore grade that a deposit must have to be 
profitable. The Chamber of Mines, the chief industry 
lobbying group, hoped that legislation could be passed to 
lower this royalty to 1.5%. Ecuador had a 25% 
corporate income tax and profits remitted abroad were 
subject to an additional 11% tax. 


Environmental Issues 


Petroecuador’s has signed a 2-year contract with a 
U.S. company to clean up massive hydrocarbon pollution 
in Ecuador. Officials said environmental damage caused 
by the pollution was of crisis proportions. 
Environmental studies commissioned by World Bank 
indicated more than 4.4 million barrels (Mbbl) of 
hydrocarbons have been spilled across Ecuador in 
hundreds of minor mishaps. Recovery was planned at 
483 eastern pits, ponds, and lagoons. American Fluids 
International Inc, of Midland, Tex., expected to start 
moving employees, equipment, and material to Ecuador 
by yearend. This recovery project in Ecuador was one 
of the first nationwide cleanups reported in Latin 
America. On December 29, 1994, the press reported 
that a lawsuit had been filed against Texaco in U.S. 
Federal District Court in New York by a group of 
indigenous Ecuadorean plaintiffs. According to the 
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reports, the lawsuit alleged that Texaco contaminated the 
Amazonian Oriente region of Ecuador while operating 
there from 1967-90, and that this subsequently 
contaminated the River Napo, used by the Ecuadorean 
plaintiffs downstream as a source of food and for travel. 


The Government had turned its attention to informal gold - 


mining in districts in El Oro, Azuay, and Zamora- 
Chinchipe Provinces, including  Portovelo-Zaruma, 
Nambija, and Ponce Enriquez. Local miners had 
deforested the area, and a number of remote mining 
district operations processed ore using mercury, which 
subsequently was released into the environment. Besides 
mercury, arsenic, cadmium, copper, lead, and zinc 
tended to be lost in the rudimentary gold recovery 
operations. Contaminated process water discharged 
directly into streams was blamed partially for pollution 
problems in the coastal regions where aquaculture-raised 
shrimp had become a significant industry, as well as 
large banana plantations. The influx of people into the 
"gold rush" shanty towns also caused serious sanitary, 
social, health, and safety problems. 

The Ministry of Energy and Mines' (MEM) Direccion 
Nacional de Medio Ambiente (DINAMA) administered 
and enforced the new Environmental Law and 
Regulations for the mineral industry. 


Production 


Under the constitution, all subsurface resources are the 
property of the State. Petroleum was the basis for 
Ecuador's external economy, with average production of 
378,395 barrels per day (bbl/d) in 1994 accounting for 
10.2% of GDP, 35.1% of export earnings, and 30% of 
public sector revenues. Total crude production for 1994 
was 138.1 million barrels per year, up 10.1% since 
1993. Ecuador has extensive, but underdeveloped, gold 
and other minerals. In 1994, gold production increased 
to some 10 metric tons (mt) valued at more than $100 
million, of which 90% was produced by the informal 
sector. The mining sector's primary output was 
industrial minerals which, with the exception of some 
pumice exports, were consumed by the domestic 
construction industry. 


Trade 


Export of 86.4 million barrels Mbbl of crude oil and 
10.5 Mbbi of refined products earned $1.305 billion, up 
only 4.196 from 1993. The price of Ecuadorian light 
crude oil improved from less than $10 per barrel (ЪЫ) in 
late 1993 to an average of $13.68 in 1994. In 1994, the 
Government introduced a market-related pricing system 
for domestic fuel sales and opened up wholesale 
marketing to private sector competition. Total imports 
reached $3.27 billion. Increased sales to members 
countries of the Andean Pact and other countries 
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worldwide accounted for much of the increase in 
nonpetroleum exports. The value of recorded gold and 
silver exports increased 8.496 to $66.3 million in 1994, 
with the remainder being sold on the black market. The 
mining sector grew by only 1% in 1994, accounting for 
0.6% of GDP. 

The United States continued as Ecuador's principal 
trading partner. During 1994, the value of exports to the 
United States reached $1.4 billion. Crude oil and 
processed petroleum exports to the United States were 
valued at $416.1 million. Gold exports to the United 
States increased from $9.6 million in 1993 to $24.4 
million in 1994. Imports from the United States, 
primarily machinery, increased slightly to $1.1 billion in 
1994. 


Structure of the Mineral Industry 


The Ecuadorian Government regulated the mineral 
industry through the MEM's Subsecretaria de Minas, 
which administered the mineral industry through its three 
agencies: Corporación de Desarrollo e Inversión 
Geológico-Minero Metalúrgica (CODIGEM), DINAMA, 
and Direccion Nacional de Mineria (DINAMI). 

CODIGEM, the Corporation for Geological, Mining 
and Metallurgical Research and Development, was 
responsible for development and maintenance of 
geologic, mapping, and mining databases. CODIGEM 
also provided technical assistance to miners, in addition 
to supporting mining, geological, metallurgical, and 
seismic research. DINAMA, the National Environmental 
Directorate, was concerned with environmental aspects 
of resource development. DINAMI, the National Mining 
Directorate, granted mineral concessions and appropriate 
exploration and exploitation permits. Petroecuador, the 
state-owned petroleum holding corporation reorganized 
in 1992, and its subsidiaries produced, refined, stored, 
transported, and sold crude oil and petroleum products. 
Petroecuador's operating subsidiaries, Petroamazonas 
and  Petroproducción, were combined to form 
Petroproducción. 

International petroleum companies produced crude oil 
and natural gas under contract with the Government and 
were involved in downstream trade. 

According to the 1994 membership list of the 
Ecuadorian Chamber of Mines, more than 150 small 
mining companies operated in the country. Additionally, 
more than 40,000 small-scale and informal artisanal 
miners were active, primarily in the gold sector. Much 
of the Nation's gold output was being produced by these 
small, often illegal, operations. Informal miners either 
worked individually or in small groups. Cooperatives 
were formed, principally because they could obtain legal 
rights to the mining operation. Cooperatives were 
concentrated in the south in the El Oro, Azuay, and 
Zamora-Chinchipe Provinces, particularly around the 


areas of Portovelo-Zaruma, Nambija, and Ponce 
Enríquez. 
Several major multinational mining companies, 


including Newmont Overseas Explorations Ltd. 
(Newmont), of the United States; Gold Fields of South 
Africa Ltd.; RTZ Corp. PLC, of the United Kingdom; 
and Noranda Exploration Co., Ltd., and Placer Dome, 
Inc., both of Canada, were pursuing exploration 
programs. A substantial number of highly speculative 
ventures also were being actively promoted. 


Commodity Review 
Metals 


Copper—.Toronto, Canada-based Junior Ecuadorian 
Minerals (EM) could acquire a 65% interest in the 
Chaucha property in southern Ecuador. The 5,100- 
hectare property, held by Ag Armeno Mines and 
Minerals Inc. and Ecuadorean  Copperfields, 30 
kilometers (km) northeast of Ecuadorian Minerals’ 
wholly owned Gaby gold deposit, hosted a known 
porphyry copper system. In 1970’s and 1980’s, Japanese 
and Belgian interests drilled out 130 million to 140 
million mt of geologic resources grading 0.39% to 
0.41% copper. About 12,290 meters (m) of core were 
drilled, but to date, none has been analyzed for gold. 
For an initial 55% interest in this exploration venture, 
EM would pay Armeno $505,000 and 200,000 shares of 
stock during the next 4 years. EM was required to spend 
$3 million in exploration expenses in that time, in 
addition to $200,000 shares of EM stock and payment of 
another $1.5 million within 180 days after earning the 
first 55%. 

Newmont Overseas Exploration Ltd. reported earning 
a 60% interest in the Fierro Urco copper-gold property 
jointly owned by Ag Armeno and Trans Atlantic 
Enterprises Inc. of Canada. Ag Armeno operated the 
underground San Bartolome silver mine. Ag Armeno 
also owned the large Peggy copper-gold property, 
optioned to Curlew Lake Resources Inc. of Canada, 
which could acquire 50% interest of the property, and 
the Chaucha copper-molybdenum property. RTZ 
suspended work at the San José de Salinas prospect and 
has focused on two other prospects: El Pueblo and La 
Victoria, both in the Western Cordillera. 


Gold—.Small-scale, intermittently producing gold 
mining operations were spread throughout the country. 
Unofficial reports indicated that Ecuadorian gold 
production totaled approximately 10 to 12 metric tons 
per year (mt/a). Ore was extracted from diggings and 
processed in small cyanidation plants. The primitive ore 
treatment plants only recovered between 50% to 70% of 
contained gold. Some gold also was obtained by 
amalgamation methods. 


Alluvial gold operations also were numerous. The 
Australian company, Odin Mining & Investing Co., 
Ltd., reportedly was the largest formal gold producer in 
the country, recovering more than 600 kilograms of gold 
from its placer operations, the Biron Mine and the Río 
Chico Mine. 

Startigan Corp. of Vancouver, British Columbia, 
Canada, acquired Square Valley A.V.V., an Aruba- 
based company in Ecuador, and its two gold prospects. 
A 10,000-m drilling program was initiated in October on 
the Gaby property. During the year, mapping and 
sampling operations were undertaken on the Tres 
Chorreras deposit. Zappa Resources Ltd. of Vancouver, 
Canada, assumed 100% ownership of the Ecuadorian 
company, Prominex S.A., and its 14 gold concessions 
during July. Zappa evaluated samples recovered during 
an evaluation of the Ponce Enriquez prospect. Teck 
Corp. of Vancouver initiated an environmental 
management plan for Zappa's placer concession along 
the Río Aguarico as a preliminary move to acquire a 
75% interest in the property. 

Since its rediscovery in 1980, Nambija, an ancient 
Inca mine site, has been Ecuador's principal gold mining 
center. Approximately 2,000 to 3,000 informal miners 
worked the area, widely considered to be an ecological 
disaster. Although this unstructured, unregulated, and 
untaxed mining activity relieved unemployment, it had 
serious environmental and social drawbacks. The 
denuded mountainside was honeycombed by a profusion 
of ditches and tunnels (some to a depth of 300 m), which 
severely undermined the ground beneath the mining 
areas and the town. Government safety intervention 
would put thousands of informal miners out of work. In 
1993, another landslide destroyed part of Nambija and 
buried an estimated 300 people. Concerned that the rest 
of the town would cave in, the Government requested 
that all mining activity cease. The Government also 
recommended that the miners move 8 km away to a 
safer area. The miners rejected the request, remained on 
location, and continued to mine, claiming the need to 
defend continuously their small pits and shallow tunnels 
from claim jumpers. Miners also accused the 
Government of selling out their interest to foreign 
mining companies. 

Gold Fields of South Africa Ltd. entered a joint 
venture on a cooperative's concession in the Nambija 
area. With the cooperative's consent, Gold Fields started 
exploration, but their access to the area was blocked by 
local citizens afraid that the international firm would 
swallow all of the region's operations, instead of 
working only on its concession area. 


Industrial Minerals 


The most significant industrial mineral operations were 
the cement and cement-related industries involving 
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limestone and clays. Other industrial mineral operations 
included the marble quarries of Industria Marmolera 
Ecuatoriana S.A., Mármoles Andinos Cía. Ltda., 
Mármoles Santa Rosa Cía Ltda., and Marmolera 
Chimborazo; the calcium carbonate operations of Cecal. 
S.A.; Mineral M.D.K.'s and Mineral Bentonite 
Charasol's bentonite mines; and the barite pit of Mineral 
Bomboiza. 

The Ministry of Agriculture, the National 
Development Bank, and the National Finance Corp. 
offered their 91.74% interest in FERTISA, the 
Ecuadorian fertilizer company, on the national stock 
exchanges during 1993. 


Mineral Fuels 


Oil production had been increasing sharply since 
Ecuador left Organization of Petroleum Exporting 
Countries in January 1993 by 6% to 365,000 bbi/d in 
the first year, and then by another 7%, to 380,000 bbi/d, 
by May 1994. The country also had continued to 
increase its reserves. By yearend 1993, reserves were 2 
billion bbl, or about 30% more than in 1990. Despite the 
environmental damage suit brought against Texaco by 
Ecuadorean Indian organizations, and the threat of 
another suit by the Government, a fairly good response 
was received to the seventh bidding round concluded in 
June 1994—a key piece in the Government’s effort to 
increase reserves to 4.2 billion bbl by the end of this 
decade. Bids were received from 21 companies for 8 of 
the 13 blocks being offered. The first awards were 
announced in June. Still pending in mid-1994 was a 
decision on another key factor, the $600 million 
expansion of pipeline capacity, offered to private 
investors under a 15-year contract. The Trans- 
Ecuadorean pipeline was a main bottleneck, transporting 
325,000 bbl/d of the country’s 380,000 bbl/d output. 
Another 30,000 bbl/d flowed through the Trans-Andean 
pipeline via Colombia. The Government planned to 
expand the main crude oil duct of 463 km and add 
another section totaling 172 km, increasing total capacity 
to 400,000 bbl/d. Some 20 foreign companies were 
reportedly interested in the venture. Estimated crude oil 
production in 1994 totaled 138,000 Mbbl, or 380,000 
bbl/d, an increase of 9.5% from that of the previous 
year. 


Reserves 


Ore reserves of metallic minerals and industrial 
minerals were small in world terms, but considered 
significant in Latin America. Ecuador was believed to 
have significant undelineated gold resources, as gold 
mining essentially stopped during the colonial era (16th 
and 17th centuries). 

Ecuador produced crude oil, mostly from fields in the 
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Amazon basin operated by Petroecuador, the State oil 
company. Of the remaining proven reserves of 21 billion 
bbl, 3.5 billion bbl could be extracted using current 
methods and 11.8 billion bbl could be extracted using 
advanced technology. The country's proven crude oil 
reserves should last well into the next century at the 
present rate of production. 


Infrastructure 


Ecuador's infrastructure was cited as a factor in 
restricting mineral sector development. Mine production 
was transported by truck on the Nation's 28,000 km of 
highways or on the 965 km of state-operated rail to 
processing plants and shipping ports. 

Petrocommercial, a subsidiary of Petroecuador, was 
responsible for the transportation of oil. Crude oil was 
transported from the oilfields in the Oriente region 
through the Ecuadorian Transandean oil pipeline system 
via Quito to Esmeraldas or Guayaquil for export or 
processing and domestic distribution. This pipeline 
repeatedly exceeded design capacity during the year. 
Additional production was shunted through the Trans- 
Andean pipeline in southern Colombia to the export 
terminal at Tumaco. А new 150,000-bbl/d capacity 
pipeline parallel to the existing Ecuadorian pipeline from 
Lago Agrio to Esmeraldas was proposed. Maxus Energy 
Corporation of Dallas, Texas, also had 352 km of 
product pipeline line under construction in the east. 


Outlook 


The mining sector, especially gold, silver, and base 
metals, could supplement petroleum as important sources 
of national income. However, significant foreign 
investment would be needed to create adequate 
infrastructure and the Government would need to boost 
investor confidence by maintaining and improving the 
fiscal and legal environment of mineral exploration and 
development. 

Ecuador, which has long ignored its potential as a 
minerals producer, could be the site of important 
investments in the medium term. However, interest in 
gold projects, with their associated quicker return on 
investment, should dominate the short-term horizon. 
Junior and major multinational companies already have 
begun intensive exploration programs. 

The Government eventually will have to deal with the 
social and political problems associated with claim 
jumping by small-scale miners. These invasions of 
prospective mineral concessions assigned to others have 
delayed programs and frightened off domestic and 
foreign investment. Upgrading the recovery rate and 
discharge and emissions from primitive gold recovery 
operations also must be addressed. Environmental 
awareness and activism should become more entwined 


with natural resources development in Ecuador. 

Petroecuador was expected to expand its production 
and transport capacity, most notably the construction of 
a liquified petroleum gas terminal and petroleum product 
pipelines. However, Petroecuador's mandated domestic 
sale of refined products at steeply subsidized prices was 
expected to continue to encourage product smuggling 
and eventually enervate Petroecuador's competitive 
stance. 

Observers believed that Ecuador has additional 

petroleum potential, although possibly of smaller volume 
and of lower quality than currently producing oilfields. 


"Text prepared Oct. 1995. 
^Where , values have been converted from Ecuadorian sucres (S/) to 
U.S. dollars at the rate of S/2,196=US$1.00. 


Major Sources of Information 
Ministerio de Energia y Minas 


Subsecretaria de Minas 
Santa Prisca 223 y Manuel Larrea 


Quito, Ecuador 
Telephone: 593-2-570-376 
Facimile: 593-2-570-350 
Corporación de Desarrollo e Inversión Geológico-Minero 
Metalárgica (CODIGEM) 
Casilla 17-03-23, Av. 
Villalengua 
Quito, Ecuador 
Telephone: 593-2-240-209 
Facimile: 593-2-463-861 
Cámara de Minería del Ecuador 
Ave. Rep. del Salvador #525 
Edif. Rosanfa, Ofic. 14 
Quito, Ecuador 


10 de Agosto 5540 y 


Major Publications 


Banco Central del Ecuador—Division Técnica; Boletín 
Anuario. 

U.S Embassy—Quito: Country Commercial Guide, 
annual. 


267 


ТАВГЕ 1 


ECUADOR: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


e/ Estimated. r/ Revised. 


1/ Previously published and 1994 data rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 


2/ Includes data available through Oct. 1995. 
3/ Reported figure. 


Commodity 1990 1991 1992 1993 1994 e/ 
| METALS 
Cadimum: Mine output, Cd content e/ kilograms 250 200 260 260 250 
Copper: Mine output, Cu content e/ 100 100 100 100 100 
Gold: Mine output, Au content kilograms 10,700 12,200 6,700 e/ 6,600 r/ 7,000 
Iron and steel: 
Steel, crude 19,800 20,500 20,000 e/ 26,600 r/ 21,800 
Semimanufactures 173,000 202,000 190,000 e/ 189,000 r/ 214,000 
Lead concentrate, Pb content e/ 200 200 200 200 200 
Silver: Mine output, Ag content e/ kilograms 60 60 60 60 60 
Zinc: Mine output, Zn content e/ 100 e/ 50 r/ e/ 35 33 r/ 100 
INDUSTRIAL MINERALS 
Cement, hydraulic e/ thousand tons 2,250 2,300 2,250 3,240 r/ 3/ 3,000 
Clays: 
Bentonite 760 135 393 350 r/ 300 
Common: 
For cement thousand tons 3,890 3,660 r/ 3,160 r/ 1,820 r/ 2,000 
Other 372,000 283,000 r/ 278,000 113,000 r/ 135,000 
Kaolin 7,880 12,000 r/ 6,380 r/ 508 r/ 1,000 
Feldspar 8,130 5,010 3.250 3,300 e/ 8,200 
Gypsum (for cement) 24,200 — r/ — r/ — [/ == 
Sand: 
Silica (glass sand) 42,400 23,200 35,500 18,800 r/ 20,000 
Ferruginous e/ 10,000 10,000 15,000 10,000 10,000 
Stone, sand and gravel: | 
Limestone (for cement manufacture) thousand tons 3,890 3,660 r/ 3,160 r/ 1,820 r/ 1,900 
Marble 2,170 1,740 r/ 1,960 8,620 r/ 8,500 
Pumice 34,000 e/ 33,300 r/ 20,600 r/ 12,200 r/ 13,000 
Sand and gravel thousand tons - = 363 164 170 
Sulfur: e/ 
Native 4,000 4,000 4,000 4,000 4,000 
Byproduct: 
From petroleum 5,000 5,000 5,000 5,000 5,000 
From natural gas 5,000 5.000 5,000 5,000 5,000 
Total 14,000 14,000 14,000 14,000 14,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, lignite e/ =- [/ — [/ — [/ = [/ ~ 
Gas, natural: 
Gross million cubic meters 214 239 195 200 e/ 200 
Marketed e/ do. 100 90 90 90 90 
Liquefied natural gasoline thousand 42-gallon barrels 289 364 397 400 e/ 400 
Petroleum 
Crude do. 104,000 109,000 117,000 126,000 e/ 138,000 
Refinery products: 
Liquefied petroleum gas do. 1,710 2,230 2,550 2,550 e/ 2,550 
Gasoline do. 10,000 11,200 11,500 11,500 e/ 11,500 
Jet fuel do. 1,370 1,420 1,530 1,500 e/ 1,530 
Kerosene do. 1,400 1,140 786 800 e/ 787 
Distillate fuel oil do. 9 220 10,300 10,500 10,500 e/ 10,600 
Lubricants do. 151 208 256 260 e/ 260 
Residual fuel oil do. 17,400 18,000 16,600 16,650 e/ 16,600 
Unspecified do. 534 458 374 400 e/ 374 
Total do. 41,800 44,900 44,200 44,200 e/ 44,200 


THE MINERAL INDUSTRY OF 


EGYPT 


By Thomas P. Dolley! 


In 1994, Egypt remained a major industrial minerals 
producer and an important producer of mineral fuels in 
north Africa. The Egyptian economy traditionally has 
been underpinned by petroleum revenues, tourism, 
remittances from Egyptian workers abroad, and Suez 
Canal revenues. Of these economic activities, tourism 
was the most negatively affected by militant Islamic 
violence in 1994. Generally, the hydrocarbons sector 
accounts for more than 15% of the gross domestic 
product (GDP). The GDP for 1994 was $36.2 billion.’ 
Hydrocarbon production notwithstanding, although Egypt 
produced a wide variety of minerals, its production 
levels remained relatively low when compared with 
global competitors. 


Government Policies and Programs 


Mining legislation dated back to the Mining Code Law 
No. 86 of 1956, the evaporite salt Mining Law No. 151 
of 1956, and the Mining and Petroleum Code Law No. 
66 of 1953. These laws provide the legal template for 
mineral exploration and exploitation. Additionally, Laws 
No. 43 of 1979 and No. 50 of 1981 provide the 
governorates and local councils the power of 
administration for quarries in their particular districts. 
The Ministerial Decree No. 8 of 1990 was designed to 
assist the private sector in obtaining the required permits 
for mining. The Egyptian General Petroleum Corp. 
(EGPC) was created under Law No. 20 of 1976. Recent 
petroleum policy called for all oil exploration permits to 
be awarded as production-sharing agreements and 
conversion of all joint ventures into production-sharing 
agreements. Egypt has had one of the largest public 
sectors in the developing world. Privatization of mining 
companies, other than the cement industry, were also 
being planned for the future. 

In 1993, the Egyptian Geological Survey and Mining 
Authority (EGSMA) completed a draft unified law for 
quarries, mines, and salt operations. However, the draft 
law was submitted for reexamination to the newly 
appointed Minister of Industry and Mineral Wealth and 
thus was unlikely to be ratified by yearend 1994. In 
addition to providing the private sector with new 
incentives for mining, highlights of the proposed law 
were as follows: (1) increasing state revenues by 
adjusting the fees for mineral exploitation rights 


concomitant with market value, (2) prohibiting 
companies from controlling unexploitable quarries under 
the concessions, (3) defining clearly the role of EGSMA 
and local districts in mining exploitation, and (4) 
adopting improved mine safety standards. 

Egypt was not a member of the Organization of 
Petroleum Exporting Countries (OPEC). Thus, a 
Government commission sets the price per barrel of 
crude oil to be exported on the Ist and 15th of each 
month. As of 1992, the Government’s pricing formula 
Stipulated that Egypt’s benchmark crude oil, Gulf of 
Suez 33° API (American Petroleum Institute gravity), be 
priced at 60% of the prevailing price of North Sea 
benchmark crude oil, plus 20% of the value of Iranian 
heavy crude oil, coupled with 20% of the international 
assessed value of the Gulf of Suez crude oil. 


Environmental Issues 


Newly drafted unified environmental legislation, 
specifically Law No. 4/1994, was ratified and signed 
into law in early 1994. The law empowered the Egyptian 
Environmental Affairs Agency (EEAA) with the right to 
enforce environmental regulations and standards on all 
aspects of Egyptian industry. The law also provided for 
the caveat that any new mining or quarrying projects 
initially will require an environmental impact 
assessment. Additionally, the EEAA would strictly 
protect bodies of air, land, and water from pollution. 
Extant mining operations would have a 3-year grace 
period to conform to the new law, and the Government 
reserved the right to extend this period for 2 years if 
progress were made toward compliance with the law. 


Production 


Egypt produced approximately 25 different minerals 
from more than 600 mines, quarries, and salt deposits. 
Phosphate rock and iron ore remained the most 
important, in terms of value and ore grade, among 
nonfuel minerals produced in Egypt. (See table 1.) 


Trade 


Crude petroleum and refined products were Egypt's 
leading exports. Additionally, in any given year, 
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industrial mineral exports account for approximately 
25% of total exports. The value of exported oil in 1994 
was about $900 million. Nations of the European Union 


(EU) are by far the largest trading partners with Egypt. - 


Mineral trade operating via the Suez Canal is critical 
to the Egyptian economy. The Suez Canal Authority 
administers the Suez Canal and collects the tolls. The 
Suez Canal, 193.5 kilometers (km) long, generated about 
$2 billion in revenue in 1993, despite operating below 
capacity. The Middle East Economic Digest (MEED) of 
November 25, 1994, reported that the Suez Canal 
Authority announced revenues of $1.4 billion for the 
first 9 months of 1994. Toll rates were to remain 
unchanged for 1995. 

Egypt's primary industrial mineral exports were 
phosphate rock, aluminum manufactures, coke and 
semicoke, fertilizers, and salt. Industrial mineral exports 
amounted to $814.6 million in 1993, the last year for 
which data were available. 

Egyptian mineral imports accounted for 8.8% of total 
imports. Egypt's mineral imports increased in value from 
$878.4 million in 1992 to $918.2 million in 1993. 
Typical mineral imports included chromite, copper, iron 
and steel products, lead, nickel, silver, tin, titanium, 
tungsten, and zinc. Industrial mineral imports included 
asbestos, barite, coal, graphite, pumice, and sulfur. 


Structure of the Mineral Industry 


Virtually all mining and mineral processing in Egypt 
was carried out by  Government-owned mining 
companies. Egypt's parastatal (government-controlled 
industry) Mining and Refractories Corp. (Maric) 
controlled the mining and refractories industries. In turn, 
Maric controls five major parastatals that dominate the 
Egyptian mining industry. These companies are the El 
Nasr Phosphate Co., Red Sea Phosphate Co., Misr 
Phosphate Co., the Sinai Manganese Co., and the El 
Nasr Saline Co. 

Foreign investors in the mining industry coordinate 
exploration activities through EGSMA. In the event that 
a foreign mining investor enters the production stage of 
development, a joint-venture company is formed with 
EGSMA. Additionally, EGSMA is actively involved in 
mineral exploration, particularly in Egypt’s Western and 
Eastern Desert regions. (See table 2.) 


Commodity Review 
Metals 

Aluminum.—<According to MEED of March 3, 1995, 
the Aluminium Company of Egypt (Egyptalum) 
announced an extensive refurbishment and modernization 


of its Nag Hammadi aluminum complex. The smelter 
had been reengineered to improve efficiency by cutting 


270 


electricity consumption. The entire modernization project 
had an estimated cost of $206 million and was expected 
to increase production capacity from 180,000 metric tons 
per year (mt/a to 250,000 mt/a. Additionally, 
Egyptalum was to commission a 60,000 mt/a rolling mill 
in 1995. The rolling mill was built by Clecim of France. 


Iron and Steel. —Egyptian iron ore was mined in the 
El Gedida area of Bahariya Oasis in the Western Desert. 
Primarily high-grade iron ore, at 55% iron, was mined 
instead of the lower grade ore also found in the vicinity 
of Bahariya. 

During 1993, the Islamic Development Bank agreed to 
make a $15 million loan to the Egyptian Iron and Steel 
Co. for the purchase of equipment to construct a 
specialty steel plant at Sadat City, located midway 
between Cairo and Alexandria. Scheduled to commence 
in 1994, construction of the complex will cost between 
$120 to $150 million, with the first production to start in 
1996. Planned production capacity at the plant will 
eventually be 150,000 mt/a. 


Manganese.—By yearend 1994, Sinai Manganese Co. 
announced plans to build and operate a 20,000 mt/a 
silicomanganese production unit by mid-1996. The 
existing facility at Abu Zenema has a 40,000 mt/a 
production capacity and produces high carbon 
ferromanganese and slag utilizing ore grading 48% 
manganese imported from a wide range of countries, 
including Australia, Brazil, and South Africa. The 
imported high-grade ore is blended with locally mined 
lower-graded manganese, which grades 25% to 40% 
Mn. More than 50% of the ferromanganese produced is 
used in Egypt’s steel industry. The main export markets 
for Sinai Manganese Co. were Germany, Japan, Libya, 
Taiwan, and some Persian Gulf states. The Abu Zenema 
plant is located on the Suez Canal and, according to the 
Metal Bulletin of November 10, 1994, is not yet 
profitable. However, the company’s profits from other 
business interests have offset these losses. 


Industrial Minerals 


Cement.—After an unsuccessful first round of 
privatization, share offerings in 1994 of various Egyptian 
cement companies have attracted investors, according to 
the Middle East Economic Digest of January 6, 1995. 
During the year, the Government offered for sale 
additional shares in the Alexandria Portland Cement Co., 
the Ameriya Cement Co., and the Tourah Portland 
Cement Co. 

The Nation's installed cement production capacity was 
approximately 20 million metric tons per year (Mmt/a). 
Egypt continued to be virtually self-sufficient in the 
mineral commodities needed to manufacture cement. 
However, the industry has been under increasing 


pressure to address environmental problems. 


Phosphate Rock.—Despite delays due to a lack of 
sufficient funding, the Government stated that it intended 
to move ahead with the development of the Abu Tartor 
phosphate project, the largest industrial mineral project 
in Egypt. About 50 km west of the Kharga Oasis in the 
Western Desert, the Abu Tartor project has an expected 
starting date for production at the phosphate operations 
in 1995 or 1996. Phosphate production capacity is to be 
2.2 Mmt/a at 31% (Р,О,), with the construction of a 
650-km railway to transport the phosphate from Abu 
Tartor to Safaga on the Red Sea coast and housing for 
5,000 families at the mine site. Egypt's sole phosphoric 
acid plant is at Abu Zaabal, northeast of Cairo. 


Mineral Fuels 


Egypt's planned buildup of its natural gas utilization, 
given a boost in 1993, continued into 1994. During the 
year, natural gas production and estimated reserve base 
increased. Currently, Egyptian natural gas accounts for 
28% of total energy consumption in the country. The 
Government planned to further utilize natural gas 
resources through improvements іп production, 
transportation, and infrastructure. EGPC predicted a 
12% increase in natural gas production during the next 
5 years. 

Nine natural gas plants operate in Egypt in three 
different regions of the country: the Nile Delta, the 
Mediterranean region with more than 50% of the total 
output, and the northern edge of the Western Desert with 
more than 30% of the output. Some associated gasfields 
were also in production in the Gulf of Suez and the Sinai 
peninsula. 


Reserves 


The Oil and Gas Journal of December 26, 1994, 
estimated Egypt's crude petroleum reserves at 3.3 billion 
barrels. Natural gas reserves were at 594 billion cubic 
meters. The Government estimated phosphate rock 
reserves at 1.27 billion metric tons, estimated iron ore 
reserves at 450 million metric tons (Mmt), and 
manganese ore reserves totaling about 1.5 Mmt. 


Infrastructure 


Railways within Egypt totaled 5,110 km. There were 


more than 51,925 km of roadways and 1,171 km of 
crude oil pipelines. Installed electrical generation 
capacity was 14,000 megawatts (MW). Approximately 
80% of the electrical output is generated by natural gas, 
with about 3,000 MW generated by hydroelectric means. 
The merchant marine comprises 168 ships totaling about 
1.6 million deadweight tons. Major port facilities were 
at Alexandria, Bur Safajah, Damietta, Port Said, and 
Suez. 


Outlook 


The Government, through EGSMA, was expected to 
actively reform bureaucratic procedures to increase 
foreign mining investment in Egypt for the near future. 
The allowance of 100% cost recovery on mineral 
resource concession agreements and privatization, along 
with lower royalty payments, should favor future 
investment. Real reform in environmental issues, 
combined with controlling the Islamic militant 
movement, will represent new challenges to the Egypt’s 
mining industry in the near future. 


'Text prepared May 1995. 
?Where necessary, values have been converted from Egyptian pounds 
(£E) to U.S. dollars at a rate of £E3.38=US$1.00. 


Major Sources of Information 


Egyptian Geological Survey and Mining 
Authority 
3 Salah Salem Road 
Abbassiya, Cairo 
Egypt 
Telephone: 831242, 831377 
Fax: 820128 

Egyptian General Petroleum Corp. 
Osman Abdul Hadiz St. 
Box 2130 
Nasr City, Cairo, Egypt 


Major Publication 


Wali, A. M. A., and B. C. Schreiber. Industrial 
Minerals of Egypt. Presented at SME Annual 
Meeting, Salt Lake City, Utah, Feb. 26 to Mar. 1, 
1990. Society for Mining, Metallurgy, and 
Exploration, Inc., Preprint 90-77, 1990. 
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ТАВГЕ 1 
EGYPT: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum metal 179,000 178,000 178,000 180,000 180,000 
Chromite 399 649 600 600 600 
Copper, refined, secondary e/ 3,600 3,600 4,000 4,000 4,000 
Iron and steel: 
Iron ore and concentrate thousand tons 2,410 2,140 2,400 2,190 2,100 
Metal: 
Pig iron do. 1,100 1,250 1,200 1,130 1,100 
Ferroalloys: Ferrosilicon 7,920 7,900 7,900 40,100 40,000 
Steel, crude thousand tons 2,240 2,540 2,520 2,770 2,620 
Ferromanganese e/ - 10,000 30,000 30,000 
Manganese -= == 11,000 15,000 15,000 
INDUSTRIAL MINERALS 
Asbestos 369 450 373 436 400 
Barite 6,200 5,940 5,900 4,090 4,000 
Cement: Hydraulic thousand tons 14,100 16,400 17,000 16,000 16,000 
Clays: 
Bentonite 4,900 4,900 4,900 15,000 14,000 
Fire clay 128,000 475,000 475,000 421,000 420,000 
Kaolin 49,000 193,000 190,000 157,000 156,000 
Feldspar, crude 9,890 32,600 32,000 38,900 39,000 
Fluors 1,250 1,790 1,700 773 800 
Gypsum and anhydrite, crude thousand tons 1,280 1,240 1,200 1,200 1,200 
Lime e/ 67,700 749,000 749,000 748,000 750,000 
Nitrogen: Ammonia, N content thousand tons 735 863 943 941 900 
Phosphate: 
Phosphate rock do. 1,140 1,650 2,000 1,590 1,600 
Р205 content do. 286 e/ 413 500 e/ 390 e/ 400 
Salt, marine do. 989 891 890 972 1,000 
Sodium compounds: 
Soda ash 52,200 52,000 51,000 51,000 50,000 
Sodium sulfate 41,400 41,100 41,000 25,600 26,000 
Stone, sand and gravel: 
Basalt thousand cubic meters 870 1,020 1,000 551 600 
Dolomite e/ thousand tons 500 910 900 952 1,000 
Granite, dimension cubic meters 21,000 10,500 10,000 12,900 13,000 
Gravel thousand cubic meters 11,000 11,000 11,000 7,180 7,200 
. Limestone and other calcareous do. 286 280 18,000 18,100 18,000 
Marble blocks (including alabast cubic meters 743 58,000 57,000 15,800 16,000 
Sand: 
Industrial sand (glass sand) thousand tons 507 500 500 743 740 
Construction sand do. 26,000 26,000 26,000 21,700 22,000 
Sandstone thousand cubic meters 300 182 180 180 200 
Sulfur: 
Elemental, byproduct e/ 7,600 7,600 7,600 4,100 4,000 
Sulfuric acid 65,300 101,000 100,000 100,000 100,000 
Talc, steatite, soapstone, pyrophyllite 6,340 9,100 9,000 2,100 2,000 
Vermiculite 28 519 500 942 1,000 
MINERAL FUELS AND RELATED MATERIALS 
Coke: Oven and beehive thousand tons 1,100 1,210 1,000 1,180 1,200 
Gas, natural: 
Gross production million cubic meters 9,620 9,620 9,600 11,100 11,900 
Marketed e/ do. 8,800 8,800 8,000 9,000 9,000 
Dry do. 7,900 7,900 8,000 8,000 8,000 


TABLE 1--Continued 
EGYPT: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude thousand 42-gallon barrels 319,000 321,000 318,000 323,000 320,000 
Refinery products: e/ 
Distillate fuel oil do. 30,000 29,000 29,000 29,000 29,000 
Gasoline and naphtha do. 19,000 18,000 18,000 18,000 18,000 
Kerosene and jet fuel do. 21,000 21,000 21,000 21,000 21,000 
Residual fuel oil do. 78,000 78,000 78,000 78,000 78,000 
Lubricants do. 1,460 1,000 1,000 1,000 1,000 
Liquefied petroleum gas do. 4,020 4,000 4,000 4,000 4,000 
Asphalt do. 6,000 6,000 6,000 6,000 6,000 
Unspecified do. 18,000 18,000 18,000 18,000 18,000 
Refinery fuel and losses do. 8,760 8,000 8,000 8,000 8,000 
. Total e/ do. 186,000 183,000 183,000 183,000 183,000 
c/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 
2/ Table includes data available through Mar. 1995. 


TABLE 2 
EGYPT: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of 
Commodity and major equity owners main facilites Annual capacity 
Aluminum Aluminum Co. of Egypt Nag Hammadi 179. 
(Government, 100%) 
Cement Helwan Portland Cement Co. Helwan 1,400. 
(Government, 100%) 
Do. Tourah Portland Cement Co. Tourah 1,400. 
(Government, 100%) 
Fertilizers Societe d'Engrais & d'Industries Chimiques ТаіКһа 1,370 (nitrogen). 
(Government, 100%) 
Do. do. Abu Qir 900 (nitrogen). 
Iron Egyptian Iron and Steel Co. Helwan steel plant 1,500. 
(Government, 10094) 
Petroleum, crude million 42-gallon barrels Egyptian General Petroleum Corp., El Morgan, Suez Gulf 42. 


(Government, 100%) and Amoco 
Egypt Oil Co. 


Do. do. do. July, Suez Gulf 51. 

Do. do. do. Ramadan, Suez Gulf 37. 

Petroleum, refined Suez Oil Processing Co. Mostorod 29. 
(Government, 100%) 

Do. do. Alexandria Petroleum Co. Alexandria 23. 


(Government, 100%) 
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THE MINERAL INDUSTRY OF 


ESTONIA 


By Richard M. Levine! 


Estonia's mineral industry consisted primarily of 
mining oil shale, peat, and industrial minerals, including 
clays, limestone, and sand and gravel. Phosphate mining 
in Estonia had recently ceased because of environmental 
concerns. Oil shale was a major source of energy, but its 
use was causing serious environmental problems. 

In 1994, Estonia reported its first increase in gross 
domestic product (GDP) in 4 years, with GDP increasing 
496 compared with 1993, while industrial output 
reportedly increased 7% compared with 1993 .? 

Estonia was experiencing major pollution problems 
from its two oil shale burning powerplants near the 
northeastern town of Narva, which utilize local oil shale. 
These two powerplants emitted more sulfur dioxide than 
all other sources in Estonia combined. In addition, there 
were serious problems with groundwater pollution from 
oil shale mining, as well as environmental problems 
associated with radioactive and other wastes stored at 
former Soviet military installations. 

During the past 3 years, there has been a fivefold 
increase in environmental assistance to Estonia, mostly 
from nearby Denmark, Sweden, and Finland, and also 
Switzerland. Sweden has assisted in establishing a study 
site in Tallinn and another in Malmo to monitor acid 
rain and pollution of the Baltic Sea.? 

Experts from Estonia, Finland, Russia, Sweden, and 
the United States began discussing the best technologies 
for dismantling two nuclear reactors at a former Russian 
military base in Paldiski, Estonia. Russia removed the 
fuel rods from both reactors, and was scheduled to turn 
over the facilities to Estonia in fall 1995.* A group of 
specialists from Finland went to Paldiski to treat 
radioactive water. Finland reportedly was supplying 
funds to assist in the water treatment.? 

Safe storage of radioactive wastes is a matter of great 
concern in Estonia. The depository at Saku is considered 
substandard and studies are continuing of the facility at 
Paldiski. Problems are also associated with the 
production of uranium by the Silmet joint stock company 
in Sillamae. The absence of a proper waste depository 
near the Finnish Gulf and the town of Sillamae has been 
a problem for more than 50 years, according to Estonia’s 
Economics Minister.? 

Estonia set up a privatization company similar to the 
Treuhandanstalt established in East Germany to auction 
off its state-owned firms. In excess of 500 firms were 


slated to be sold in 1994,’ and as of October, reportedly 
more than 78% of Estonian enterprises were privatized.* 

Regarding fuel production, Estonia was the major 
producer of oil shale in the former Soviet Union (FSU), 
producing 80% of the its total output. Eighty percent of 
the oil shale was used for energy generation and the 
remaining 20% for chemical production. About one-half 
of the oil shale was mined from open pits and the other 
one-half from underground mines, with five mines and 
three open pits in operation. More than 6096 of the ore 
underwent beneficiation. The main consumers of oil 
shale were the Pribaltiskiy and Estonskaya powerplants, 
the Kokhtla-Jarve oil shale processing plant, the Kiviyli 
oil shale chemical plant in the city of Slantsy in Russia, 
and a powerplant in Kokhtla-Jarve. Estonia was 
experiencing serious environmental problems because of 
its use of oil shale for fuel in powerplants, but good 
economic alternatives to its use of oil shale were 
unavailable. 

Regarding other fuels, the Estonian joint-stock gas 
company reportedly signed a contract with Russia's 
major gas firm, Gazprom, to supply Estonia with all of 
its needs for natural gas in 1995. Estonia, unlike the two 
other Baltic states of Latvia and Lithuania, reportedly 
did not have any problem with Gazprom concerning 
unpaid debts.? 

The Silmet joint-stock company in Sillamae had been 
supplying the nuclear industry of the FSU and its 
successor states with uranium for almost 50 years. The 
enterprise employed 1,500 persons. At present, Silmet's 
main output reportedly is niobium and tantalum, several 
rare-earth metals, and strategic powder mixtures. 
Silmet'S main consumers were the military and atomic 
energy sectors. The Estonian Privatization agency, the 
Economics Ministry, and the Finance Ministry 
reportedly were holding negotiations concerning the 
privatization of Silmet. At the same time, specialists 
from the Scandinavian countries were studying 
environmental safety issues at Sillamae. According to 
Estonia's Economics Minister, an earlier arrangement 
privatizing Silmet was declared void and illegal.'? 

Regarding industrial minerals, ground phosphate for 
direct application had been produced at the Maardu 
deposit east of Tallinn, but had ceased both as a result of 
depletion and the serious environmental effects of 
phosphate mining. Plans were being considered to 
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develop two new deposits, the Tools and Kabala, in the 
Rakvere area, but no decision had been made to develop 
these deposits because of serious environmental 
concerns. _ 

Estonia, which has a 1,939-kilometer (km) Baltic 
coastline to the west, is bounded on the east by Russia 
and to the south by Latvia. The major maritime ports 
are Tallinn and Parnu. The inland port of Narva is on 
the Narva River, which flows into the Gulf of Finland 
less than 80 km from Narva. As of 1990, Estonia had 
1,030 km of rail lines and 30,300 km of highways, of 
which 29,200 km are hard surfaced. Pipelines supply oil 
and natural gas from Russia. 

Issues involving ethnicity in the FSU have been factors 
in both domestic policy formulation and in relations with 
other states of the FSU. Ethnically, the population of 
Estonia as of 1989 reportedly was 61.5% Estonian, 
30.3% Russian, 3.17% Ukrainian, 1.8% Belarussian, 
1.1% Finn, and 2.13% other nationalities. 

Among the Baltic states, Estonia alone has significant 
fuel production from its oil shale and also has significant 
phosphate reserves that could be of economic 
Significance. However, both of these industries pose 
serious environmental problems, and their future would 
depend on a resolution of these problems. If adequate 
solutions were not found, then Estonia would be left 
with mineral industries similar to the other Baltic states, 
mainly peat mining and construction materials. If 
solutions can be found, then Estonia would be able to 
continue supplying a much larger percentage of its fuel 
requirements than the other Baltic countries and also 
could become a phosphate exporter. 

As the Baltic state closest to Scandinavia and also on 
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the western border of the FSU, Estonia is well 
positioned to develop economic ties with northern 
Europe, as well as with Russia and the other Baltic 
states. Estonia's economic ties will depend not only on 
its own process of economic transformation, but also on 
those occurring in the neighboring countries of the FSU. 
Estonia's future economic ties also will depend to some 
extent both on political and economic decisions in the 
Scandinavian and other European countries regarding the 
amount of assistance and cooperation to be given to the 
Baltic countries for integrating their economies with the 
market economies of Western Europe and on the 
activities of foreign investors in developing industries in 
these countries. 


"Text prepared May 1995. 

*Interfax Statistical Report, Denver, Colorado, Feb. 17-24, 1995. p. 
24. 
‘Lofstedt, Ragnar E., Soviet Geography, "Environmental Aid to 
Eastern Europe: Swedish and Estonian Perspectives," Soviet Geography, 
V. H. Winston and Sons, Silver Spring, Maryland, pp. 594-607. 

*Foreign Broadcast Information Service, U.S. Government publication, 
Washington, DC, SOV-95, Jan. 11, 1995, p. 56, Tallinn, BNS in English, 
1815 gmt, Jan. 10, 1995. 

i———. SOV-95-014, Jan. 23, 1995, р. 69, Russian Television 
network, Moscow, 2000 gmt, Jan. 22, 1995. 


€———. SOV-95-011, Jan. 18, 1995, p. 63, Tallinn, Estonian 
Television Network, in Estonian, 1900 gmt, Jan. 16, 1995. 

"Financial Times, London, June 21, 1994, p. 3. 

"Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, SUW/0355, p. WB1, Oct. 21, 1994, Estonian Radio, Tallinn, 
2000 gmt, Oct. 14, 1994. 

?Foreign Broadcast Information Service, U.S. Government publication, 
SOV-94-234, Dec. 6. 1994, p. 59. 

M———. SOV-95-011, Jan. 18, 1995, p. 63, Tallinn, Estonian 
Television Network, in Estonian, 1900 gmt, Jan. 16, 1995. 


ТАВГЕ 1 
ESTONIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1992 1993 1994 
Amnonia, nitrogen content 117,000 100,000 100,000 
Cement 600,000 500,000 500,000 
Clays: | 
For bricks million cubic meters 100,000 90,000 90,000 
For cement 70,000 60,000 60,000 
Oil shale 20,000,000 19,000,000 19,000,000 
Peat, for fuel 600,000 600,000 600,000 
Sand and gravel cubic meters 15,000,000 14,000,000 14,000,000 
Silica sand, industrial do. 30,000 25,000 25,000 


1/ Previously publised and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table comprised of estimates based on information available as of May 29, 1995. 


TABLE 2 
ESTONIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies Location of main facilities Annual capacity e/ 

Amnonia, nitrogen content Kohtla-Jarve nitrogenous Kohtla-Jarve 

fertilizer plant 50 
Cement Punane-Kunda plant Puane-Kunda 1,500 
Limestone, for cement Puane and Kunda deposits Puane-Kunda region NA 
Oil shale Estonslanets associations, Kokhtla-Jarve 

includes seven mines, four 

open pits, and five 

beneficiation plants 25,000 
Peat 388 deposits under exploitation Production in all regions of 


country, but major facilities 
in northern and southeastern 


rt of country 6,000 
Phosphate rock Maardu (operation, apparently Maardu 
suspended) 500 
Sand, for glass Piuza deposit Southeastern part of country 50 
Sand and gravel cubic meters Production at more than 700 Tallinn region 
deposits, largest enterprises: 
Silikat association exploiting 
Tallinn deposit 2,000,000 
Do. Akhtmeskiy industrial materials — Pannyarve region 
complex exploiting Panyarve 
deposit 1,500,000 
Do. Vyrukivi plant exploiting Southeastern part of country 
Abissaare, Koryusmyae, 
Pyussa-palu deposits 1,500,000 
Do. Tartu construction materials Tartu region 
plant exploiting Vooremyagi 
and Kukemetsa deposits 800,000 


e/ Estimated. NA/ Not available. 
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THE MINERAL INDUSTRY OF 


FIJI 


By Travis Q. Lyday’ 


The economy of Fiji remained agrarian, depending 
mainly on the sugar industry but also having a large 
subsistence sector. The mineral industry was of only 
minor importance, contributing less than 1 % to the $1.6- 
billion? gross domestic product (GDP) of the country. 
The economy in 1994 recorded an increase in its GDP 
of 5.0% compared with that of 1993. 

Gold continued to be the mainstay of the minerals 
industry in Fiji, accounting for virtually all of the 
contribution from the mining and quarrying sector to the 
country’s GDP. Domestic exports of unrefined gold 
were valued at $44 million, representing 7.8% of total 
domestic exports valued at $562 million.’ 

Metallic mineralization was widespread in Fiji, 
occurring as polymetallic base metal sulfide deposits, 
disseminated porphyry copper deposits, epithermal 
precious-metal deposits, residual bauxite deposits, and 
manganese and heavy-mineral sand deposits. However, 
gold along with associated silver was the only 
mineralization mined during 1994.  Fiji’s mineral 
industry also consisted of a cement plant next to the 
harbor at Suva, and several quarries for the production 
of stone and crushed gravel, limestone, and coral and 
river sands. The cement plant was opened in 1961 by 
Fiji Industries Ltd. and, until 1993 when cement 
production was begun at Lae in Papua New Guinea, was 
the region's only producer. 

Sydney, Australia-based Placer Pacific Ltd.'s local 
subsidiary, Placer Pacific Namosi Ltd., renewed in 
September 1994 its exploration drilling program at its 
Namosi low-grade porphyry copper-gold prospect. 
Placer Namosi was trying to further define additional 
mineralization of higher-than-average grade in order to 
improve its cash flow in the earlier years of possible 
mine life. М№Матоѕі is about 30 kilometers (km) 
northwest of Suva, 20 km from the coast. Prior to this 
phase of drilling, Placer Namosi and its predecessors had 
delineated 930 million metric tons (mt) of measured 
resources grading 0.43% copper and 0.14 grams per mt 
gold using a cut-off grade of 0.3% copper since 1991.* 

If the proposed $986-million Namosi copper-gold 
mining project were to proceed, it would provide 
employment for 2,500 to 3,000 people during the 
planned 3-year construction period, and another 1,500 
jobs for workers involved in the mining of the deposit. 
Export earnings derived from the project would expand 


by about $280 million per year initially.’ 

Mining of the deposit was planned to be at a rate of 
100,000 metric tons per year (mt/a) of ore from two 
adjoining open pits employing conventional shovel and 
truck benching operations. The projected mine life was 
30 years, with the pits eventually covering an area 
approximately 2 km by 3.5 km. Crushing and milling 
of the ore at the mine site would produce a thickened 
slurry that was to be transported 20 km by a gravity-fed 
pipeline to a mineral separation plant on the coast. Bulk 
copper-gold concentrate then would be shipped to buyers 
from an adjacent port site.? 

The concentrator tailings were planned to be disposed 
of by means of deep-ocean deposition, similar to that 
being used successfully by Misima Mines Pty. Ltd., also 
a subsidiary of Placer Pacific Ltd., on Misima Island in 
Papua New Guinea. The tailings would be discharged 
into the sea at a depth of 150 meters (m) to 300 m, 
sufficient to ensure they would sink to a depth of 1,500 
m to 2,200 m in a trench between Suva and Веда 
Island.’ 

Although gold has been produced in Fiji since its 
discovery in 1932, the only significant mines have been 
the Emperor Mine and the Tavua Basin Mine, both 
owned and operated by the Emperor Gold Mining Co. 
Ltd. (EGM). The Emperor Mine is adjacent to the town 
of Vatukoula, meaning “Rock of Gold," about 100 km 
northwest of the capital at Suva and 8 km inland from 
the coast, in the Nakauvadra Mountains at the northern 
tip of the main island of Viti Levu. The Tavua Basin 
Mine is inland from the coastal town of Tavua, about 
2.5 km south of the Emperor Mine. The Emperor Mine 
has been in continuous production since 1935, while 
production from the Tavua Basin Mine began in 1987. 
Both mines also produced byproduct silver. The 
Emperor Mine also recovered until 1980 significant 
amounts of selenium and tellurium oxides from the ore. 

Although the Emperor Mine has evolved recently from 
being strictly an opencut operation, to a surface- 
underground composite, to exclusively in 1993 and 
underground operation, for most of its life it was 
operated solely as an underground mine. Mining in 
1994 was done utilizing two vertical shafts, the Philip 
and the Wallace Smith, each extending to depths of more 
than 600 m, and the Emperor Decline, which provided 
access to stoping up to 300 m below the surface.* 
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Mount Kasi Ltd., a wholly owned subsidiary of 
Australia's Pacific Islands Gold NL, was awarded in 
October 1994 a special mining lease (SML) by the 
Department of Mineral Resources to develop and mine 
the Mount Kasi gold project at Savusavu on the south 
coast of Vanua Levu, Fiji's second-largest island. 
Excluding those SMLs granted to EGM to continue 
operations at its mining sites, this was the first lease 
granted since 1968 and 1969, respectively, for 
manganese and bauxite mining.? 

Site development began at yearend 1994 and the open 
pit was expected to come on-stream by midyear 1995, 
initially producing 300,000 mt/a of low-cost eluvial ore 
and tapering to 250,000 mt/a of higher grade epithermal 
ore as the pit deepened. Production was expected to be 
more than 9,000 kilograms per year of gold spanning a 
minimum mine life of 9 years. The SML was approved 
for 7 years to mine precious metals and metalliferous 
minerals." The mine at Mount Kasi previously was 
mined from the early 1930's until 1946, when it became 
too difficult to extract the gold. 

Essential elements of the islands' infrastructure include 
644 km of 0.610-m narrow-gauge railroad belonging to 
the Government-owned Fiji Sugar Corp.; 3,300 km of 
roads, including 1,590 km paved; 1,290 km gravel, 
crushed stone, or stabilized-soil surface; and 420 km 
unimproved earth. Inland waterways consist of 203 km, 
of which 122 km is navigable by motorized craft and 
200-mt barges. There are 4 ports (Labasa, Lautoka, 
Savusavu, and Suva) for international shipping and 25 
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airports in the country, 3 with permanent-surface 
runways. Fiji had an electric power generating capacity 
of 215 megawatts and produced power at the 
approximate level of 560 kilowatt hours per capita." 

Generally, infrastructure for mineral industry 
Operations are regarded as adequate. 


'Text prepared July 1995. 

*Where necessary, values have been converted from the Fijian dollar 
(F$) to U.S. dollars at the yearend rate of F$1.4235=US$1.00. 

‘Fiji Bureau of Statistics, Suva. Current Economic Statistics, Jan. 
1995, pp. 6, 54, and 62. 

‘Mining Annual Review 1995. Fiji. Mining Journal (London), in 
press. 

‘South Sea Digest (Sydney). V. 14, No. 9, July 15, 1994, p. 3. 

“South-East Asia Mining Letter (Hong Kong). V. 6, No. 18, Sept. 23, 
1994, p. 5. 

"Islands Business Pacific (Suva). V. 20, No. 8, Aug. 1994, p. 65. 

*Mining Journal (London). V. 322, No. 8271, Apr. 15, 1995, p. 275. 

?Work cited in footnote 3. 

Australian Journal of Mining (Richmond North, Australia). V. 9, 
No. 99, Dec. 1994, p. 39. 

"South Sea Digest (Sydney). V. 14, No. 18, Nov. 18, 1994, p. 3. 

120.5, Central Intelligence Agency, Washington, DC. The World 
Factbook 1994, pp. 132-133. 


Other Source of Information 


Department of Mineral Resources 
Private Mail Bag 
Suva, Fiji 
Telephone: +679 383 611 
Fax: +679 370 039 


ТАВГЕ 1 
FIJI: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi (t4 QC QC eye «Т7, 
ement, hydraulic ,900 8,800 84,40€ 3,500 г 34,00€ 
rold, mine output, Au content ograms 4,120 ,/40 т ‚00 т ‚780 A4C 
ver, mine output, Ag content Jo. 7 50 è ,390 
‘one, sand an avel: 
Coral sand for cement manufacture 65,000 71,700 61,500 65,300 66,900 
River sand for cement manufacture 8,390 9,400 0,000 € ‚200 ‚000 e 
River sand and gravel, n.e.s. cubic meters 539,000 800,000 е ,A00 г 427,000 т 18 000 
Quarried stone do. ‚00° ‚800 53,40€ 34 70€ 53,20€ 


mated. r/ Revised. 
{Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
/ Table includes data available through July 7, 1995. 
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THE MINERAL INDUSTRY OF 


FINLAND 


By Jozef Plachy! 


Geologically, ore deposits in Finland are limited, poor, 
not easily accessible, and difficult to mine and enrich. 
Consequently, the mineral industry's contribution to the 
gross domestic product is only about 0.396.? However, 
inspite of the relative scarcity of natural resources, 
Finland wields considerable influence on the global 
mining industry. Because of Outokumpu Oy and 
Finnminers, Finland is a world leader in underground 
mining technology, ore processing, and metallurgy. 


Government Policies and Programs 


According to the 1992 and 1994 amendments to the 
Finish Mining Law, any individual, corporation, or 
foundation having its principal place of business or 
central administration within the European Union (EU) 
will enjoy the same rights to explore and exploit deposits 
of minerals and ores as any Finnish citizen or 
corporation. This will take effect on January 1, 1995, 
when Finland becomes a member of EU. Already in 
1994, the increased foreign activity in exploration 
resulted in discovery of a major diamond field in 
northern Finland by Ashton Mining of Australia. 

At the end of 1994, Government involvement in the 
mineral industry of Finland was considerably higher than 
in any of the other EU countries. Government-owned 
companies—Finnminers Group, Kemira Oy, Outokumpu 
Oy, and Rautaruukki Oy—dominated the domestic 
mineral industry, while Government-founded 
organizations, the State Geological Research Institute and 
the State Technological Research Center, were active in 
exploration and research. 


Production 


In 1994, the mining of ores and minerals amounted to 
about 17.9 million metric tons (Mmt), the same 
production as 1993. The slight decline of metallic ore 
production was offset by increased output of industrial 
minerals. Extraction of metallic ores totaled 4.6 Mmt 
compared with 4.9 Mmt in 1993. Of the eight metallic 
active mines, three closed during 1994, while two new 
ones were opened. Thirty mines and quarries produced 
13.1 Mmt of industrial minerals, an increase from 12.8 
Mmt in 1993, of which 3.9 Mmt was limestone. The 
number of limestone quarries in operation was 17. The 


remaining 13 mines produced apatite, feldspar, quartz, 
soapstone, talc, and wollastonite. (See table 1.) 


Trade 


In view of the diminishing supply of indigenous 
metalliferous raw materials, most of the feed for 
smelters in 1994 had to be imported (100% of iron ore 
concentrate, 80% of zinc concentrate, and 60% of nickel 
matte and concentrate). 

Given the relatively small size of Finland’s mining 
industry, sales of mining technology and equipment 
expanded beyond the Finnish borders. In 1994, between 
80% to 90% of Finnminers’ business was with foreign 
countries. Similarly, about 90% of Outokumpu’s sales 
are generated in markets outside of Finland. 


Structure of the Mineral Industry 


Most of Finland’s mineral industry was dominated by 
the four major Finnish companies: Outokumpu Group, 
Finnminers Group, Rautaruukki Group, and Kemira. 

The Outokumpu Group is a vertically integrated 
company, which employed about 15,000 people in 25 
countries and generated about $3.2 billion? in sales in 
1994, according to its 1994 Annual Report. It is divided 
into four subgroups: Base Metals, Copper Products, 
Stainless Steel, and Technology Sales. As reserves in 
existing Finnish mines are diminishing, Outokumpu has 
become increasingly active in overseas mining projects. 
In addition to domestic mines (Hitura, Kemi, Orivesi, 
Pyhasalmi, Saattopora, and Vammala), Outokumpu has 
mining interests in Australia (Forrestania and Thalanga), 
Chile (Zaldivar), Ireland (Tara), Norway (Grong), and 
Sweden (Viscaria). The domestic construction industry 
uses about 59% of Outokumpu’s production of zinc, 
36% of copper, and between 10% and 15% of stainless 
steel.* The rest is exported. | 

Rautaruukki Group is a highly integrated steel 
corporation which, in 1994, employed about 9,100 
people and had a $200 million operating profit, 
according to the 1994 annual report. It manufactures 
steel and processes it into plates, sheets, tubes, pipes, 
sections, and building products. Production plants are 
in six European countries. Exports and international 
operations account for 70% of sales. Rautaruukki sells 
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more than 90% of its steel products in Europe. 

Kemira, the largest chemical enterprise in Finland, 
specializes in agricultural products (55%), pigments 
(17%), paints (15%), and fibers (6%). In 1994, it had 
production plants in 13 countries. Most of the sales was 
generated by Kemira Argo, a producer of fertilizers. 
During its 34 years, the Kemira titanium oxide (TiO,) 
division became the fifth largest producer of TiO, in the 
world. 

Finnminers Group is a promotional organization used 
by the major Finnish manufactures of mining equipment. 
It functions under the auspices of the Finnish Foreign 
Trade Association. The Finnminers Group is known for 
hardrock drilling and loading machinery, designed 
especially for underground mining, manufactured by 
Tamrock; specially designed support vehicles made by 
Normet; crushing and grinding equipment by a number 
of different manufacturers, called the Nordberg Group; 
and screening and materials handling implements by 
Roxon Oy. (See table 2.) 


Commodity Review 
Metals 


Chromium.—The only chromite mine in Finland, 
Outokumpu's Kemi Mine on the Gulf of Bothnia coast, 
has proven and probable reserves of about 70 Mmt, 
while estimated additional mineral resources amount to 
150 Mmt. Roughly 20 Mmt of the deposit can be 
excavated by the open pit method, company officials 
reported. The ore grade was about 26% chromium 
trioxide and the chromium-iron ratio was reportedly 
1.55-to-1. Despite the low metal content, production 
proved to be economical, because of the open pit 
operation and the location, 40 kilometers (km) from the 
Tornio ferrochrome plant and 20 km from Ajos port. 
Run-of-mine production in 1994 was about 1.1 Mmt. 

Chromite deposits have been discovered in the 
Kukkola, Tornio, Penikat, Koitelain, and Burakovski 
intrusions. All are in northern Finland, where most of 
the exploration efforts have been focused. 


Cobalt.—Outokumpu ceased cobalt refining when it 
sold its entire 96% interest in the Outokumpu-Mooney 
Group (ОМС) to international investors in October 
1993. In order to refine 200 mt to 300 mt of cobalt 
hydroxide sludge, a byproduct of nickel smelting, 
Outokumpu decided in 1993 to renovate its Harjavalta 
plant. According to the project schedule, production 
will start in fall 1995 and will amount to about 500 mt/a 
of cobalt powder, depending on the cobalt content of 
imported nickel ore. As part of the expansion and 
upgrade, Outokumpu designed a cobalt circuit to refine 
cobalt from hydroxide sludge formerly sent to OMG's 
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Kokkola plant. 


Copper.—Although it has no copper mines, three 
copper-bearing polymetallic mines operate in Finland, 
including two adjacent, primarily zinc mines at 
Pyhasalmi with a total capacity of 1.1 million metric 
tons per year (Mmt/a), and a gold mine at Saattopora 
producing 0.3 Mmt/a. Owing to diminishing copper 
resources at existing mines, Outokumpu has invested 
heavily in domestic and overseas exploration. The most 
promising polymetallic deposit was found in Keivitsa, 
northeast of the town of Sodankyla in Finnish Lappland. 
According to the Geological Survey of Finland, the 
preliminary results show recoverable reserves of up to 
100 Mmt averaging 0.376 nickel, 0.4% copper, and 
small amounts of precious metals. The Finnish 
Government has invited foreign companies to bid for 
exploitation of this deposit. 

In overseas exploration, the primary recipient of 
investment was Chile, where Outokumpu is co-owner of 
the Zaldivar copper deposit. Proven reserves amount to 
316 Mmt of ore grading 0.9% copper, Outokumpu 
reported. A solvent extraction and electrowinning plant 
with a production capacity of 125,000 mt/a was expected 
to be ready by yearend 1995. Outokumpu reported it 
was also involved in two other Chilean exploitation 
ventures, one in Relincho (100 Mmt indicated reserves 
of 0.8% copper and 0.03% molybdenum) and the other 
in Santa Catalina (109 Mmt indicated reserves of 0.7% 
copper and 0.176 molybdenum). 

All copper concentrates, domestic and imported, were 
smelted and refined at Outokumpu's Harjavalta or Pori 
plants, both in the southwestern part of Finland. To 
process the increased imports, Outokumpu initiated an 
expansion and upgrade for both plants. Blister copper 
capacity at Harjavalta would be increased to 160,000 
mt/a and cathode copper capacity at the Pori electrolytic 
refinery will rise to 125,000 mt/a, the company stated. 
While the unit cost of production will be reduced by 
20% to 30%, total sulfur emissions at Harjavalta will be 
reduced to 25 kilograms (kg) per metric ton of metal 
produced and dust emissions are expected to be less than 
30 mt/a, a 95% reduction from the 1990 level. The 
$362 million project should be completed by 1996.9 


Ferrochromium.—All ferrochromium in 1994 was 
produced at the Outokumpu’s plant in Tornio, 40 km 
from the Kemi chromite mine. The plant feeds molten 
ferrochrome into the adjacent Polarit stainless steel plant, 
contributing about 40% of its total requirement. The 
company reported that production in 1994 was 229,000 
mt, 5% higher than that in 1993. 


Gold.—Investment in gold exploration in the 1990’s 
by the Finnish Government resulted in identification of 


widespread gold anomalies. One of the largest 
discovered was the Kutemajarvi gold deposit at Orivesi, 
near the city of Tampere, in south-central Finland. It 
has proven and probable reserves of 290,000 mt with a 
grading of 7 grams per metric ton (g/mt), according to 
Outokumpu. Underground operations began in October 
1994, and will continue until the end of 1996, at which 
time the total planned production should reach 2,100 kg 
of gold in concentrate. Production in 1994 was 100,000 
mt of ore with a gold content of 480 kg. The mine will 
benefit from the close proximity of the Vammala nickel 
mine, 85 km to the southwest. After planned closure of 
mine in early 1995, the Vammala concentrator will be 
modified to treat the Orivesi ore. Terra Mining Oy 
completed studies for the exploitation of a gold deposit 
in Pahtavaara, near Sodankyla. Production should start 
in mid-1996. The deposit amounts to 2 Mmt of ore with 
3.15 g/mt gold content.’ The planned annual production 
is 40,000 mt of ore yielding 900 kg of gold. 

The Pampalo gold deposit (0.8 Mmt grading 7 g/mt) 
in Ilomantsi discovered by the Geological Survey of 
Finland was sold to Outokumpu.? 

The only gold mine that produced during 1994 was 
Outokumpu's Saattopora Mine. Production totaled 
300,000 mt of ore yielding 800 kg of gold in 
concentrate, nearly double the 1993 production. The 
mine is expected to close in spring 1995. 

The 1994 production of gold metal at the Pori smelter, 
from domestic and imported concentrates, was 1,370 kg, 
the same as in 1993, Outokumpu reported. 


Nickel.—After the closure of Enonkoski and Vammal 
mines in 1994, the only remaining domestic nickel mine 
was Outokumpu's Hitura Mine. After 9 years of 
continuous production, extraction at the Enonkoski 
underground mine in southern Finland amounted to 7 
Mmt of ore with an average grade of 0.76% nickel and 
0.2276 copper. Production at the Vammala Mine, 170 
km north of Helsinki, started in 1978. Total extraction 
of ore was 7.4 Mmt and the average grade was 0.7% 
nickel and 0.546 copper.? 

Because of the high magnesia content of the Hitura ore 
(11% magnesium), the concentrate has been used by the 
nearby Kokkola plant for manufacturing nickel-based 
chemicals. The total 1994 production of nickel-copper 
ore amounted to 2 Mmt resulting in 6,800 mt of nickel 
in concentrate, of which 0.6 Mmt of ore with 2,700 mt 
of nickel content was produced by the Hitura Mine, 
according to Outokumpu. 

Outokumpu's Harjavalta smelter processed domestic 
and foreign concentrates as well as matte. Concentrate 
was smelted in a flash furnace and Pierce-Smith 
converters. Matte was granulated, acid-leached, and 
refined by electrowinning. As a part of the Harjavalta 
expansion and  modernization, the  nickel-smelting 


capacity was expected to nearly double to 32,000 mt/a 
(18,000 mt/a cathode nickel and 14,000 mt/a nickel 
briquets). The planned expansion is geared to 
accommodate increased imports from Australia. 

The new plant was scheduled to open in June 1995, 
reaching full capacity by yearend. The new technology 
will enhance efficiency, and reduce unit costs by about 
20%. 


Steel.—All 1994 steel production in Finland was from 
imported concentrates and iron pellets. Two-thirds of 
the raw material came in the form of fines from 
Sweden's Luossavaara-Kiirunavaara AB (LKAB). The 
balance came from Russia in the form of iron pellets 
from Kostamus and fines from Olenogorsk. The largest 
producer of steel in Finland was the highly integrated 
corporation, Rautaruukki Oy. The Steel Division is 
based at Raahe Steel Works. The 2.3-Mmt/a-capacity 
steel works was made up of sintering and coking plants, 
blast furnaces, steel plant, rolling mills, and 
prefabricated product lines. About 55% of its 
production, 2,267,000 mt in 1994, was for other 
Rautaruukki plants, the company stated. The Thin Sheet 
Division manufactures cold-rolled and color-coated 
sheets mainly at the Hameenlinna Works. The 1994 
production of 860,000 mt was about 15% higher than 
that of 1993. Outokumpu’s Stainless Steel is a fully 
integrated mine-to-mill operation consisting of three 
business sectors: Outokumpu Chrome, Outokumpu 
Polarit, and JA-RO. The molten ferrochromium from 
the Tornio plant was used at the adjacent Polarit stainless 
steel plant. Production in 1994 increased by 1546 to 
426,000 mt of stainless steel slabs. Output of stainless 
steel will further increase with the installation of a new 
ferrochrome converter and inauguration of a third cold- 
rolling mill in 1995. Besides saving energy, the new 
converter will raise the melting shop capacity by 
100,000 mt to about 540,000 mt/a and will enable the 
hot-rolling mill to achieve a higher utilization rate. 


Zinc. —The only mine producing zinc in 1994 was the 
Pyhasalmi Mine at Pyhajarvi, 380 km north of Helsinki. 
Mine officials reported that proven reserves of the 
polymetallic sulfide ore deposit amounted to 5.4 Mmt 
grading 0.976 copper, 2.176 zinc, and 38.496 pyrite. 
The 1994 production reportedly was 1.1 Mmt of ore, 
resulting in 8,700 mt of copper and 16,900 of zinc in 
concentrates. The zinc concentrate is shipped by rail to 
the Kokkola smelter while copper concentrate is 
transported to the Harjavalta smelter. The Pyhasalmi 
Mine, together with Outokumpu's wholly owned Tara 
Mine in Ireland, supplied about 80% of the feed for the 
Kokkola smelter. 

The Kokkola smelter came on-line in 1969. The 1994 
production was 173,000 mt of zinc, plus 580 mt of 
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cadmium, 89 mt of mercury, and 29 mt of selenium. 
The smelter is close to the Baltic Sea, an important asset 
because 85% to 9096 of output is exported. 
Exploration in the vicinity of existing mines led in 
1994 to a discovery of small zinc deposit in 
Mullikkorame, just north of the Pyhasalmi Mine. 


Industrial Minerals 


Cement.—After the closure of the Virkkala plant, the 
only plants still operating in 1994 were in Pargas (0.7- 
Mmt/a-capacity) and Lappeenranta (0.5-Mmt/a-capacity). 
Both were near limestone quarries and processing plants, 
and were owned by Partek Cement Oy. About 3046 of 
the cement production was used by two sister companies, 
Partek Vetonit and Partek Betonila, to manufacture 
concrete products. 


Diamond.—According to industry sources, 
Malmikaivos Oy, a subsidiary of Ashton Mining of 
Australia since the beginning of 1994, has discovered a 
diamond deposit in northern Finland. Altogether, 22 
kimberlite pipes have been located, about half of which 
contained diamonds, although only four are of economic 
interest. The average grade varied from 10 to 45 carats 
per 100 mt. The most productive pipe (No. 7) is oval 
shaped and covers 1.8 hectares.‘ Composite drill samples 
have returned diamond grades in the range of 21.4 to 
45.3 carats per 100 mt with an average of 26 carats of 
diamond of more than 8 millimeters in size." 


Mica.—Kemira Oy was the only producer of mica in 
1994. The 1994 production at its Siilinjarvi apatite 
mine, 20 km north of Kuopio, was 7.6 Mmt of ore and 
2.1 Mmt of waste rock. The 31% increase in production 
was caused by inauguration of phosphoric acid 
production. Ore was transported by trucks to a nearby 
plant 3 km away, while most of rock was used by the 
local building industry. Mica was extracted during the 
beneficiation of apatite from crude ore. Reserves 
amounted to about 60 Mmt and contained 65% 
phlogopite, 16% calcite, 10% apatite, 376 dolomite, and 
other silicates. 


Talc.—Finnminerals Oy was the largest producer of 
paper-grade talc in Europe. It operated three production 
facilities at Kaavi (60,000-mt/a-capacity), Sotkamo 
(180,000-mt/a-capacity), and Vuonos (130,000-mt/a- 
capacity). About 75% of its total output, 350,000 mt/a 
to 360,000 mt/a, was used in the domestic paper 
industry. Of this amount, 40% was used for coating, 
35% for filler, and 25% for pitch control. At the 
beginning of 1994, United Paper Mills of Finland bought 
a 40%-share from Metra Oy AB, thus becoming the sole 
owner of Finnminerals Оу.!! 
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Mineral Fuels 


Finland was one of the largest energy consumers in 
Western Europe. Only about one-third of its energy 
requirements were covered by indigenous sources, 
namely hydro and nuclear power, peat, and wood. All 
the other energy sources—coal, natural gas, and 
petroleum—were imported. Most of the energy is used 
by industry (46%), followed by heating (23%), and 
transportation (13%). About 60% of industry’s need for 
energy is used to produce pulp and paper. 


Nuclear Power.—Finland operated four nuclear 
reactors, two in Olkiluoto in western Finland and two at 
Loviisa in the eastern part of the country. Nuclear 
power supplied about 29% of the electricity generated in 
Finland. 

An additional 3,500 megawatts (MW) of electric 
generation capacity will be needed by 2005, according 
to a recent survey by the Ministry of Trade and 
Industry. Because of Finland’s lack of indigenous 
energy resources and minimal potential for additional 
hydropower plants, nuclear power and timber 
gasification have been viewed as the best alternatives for 
future powerplants. 


Peat.—Despite a small contribution to total energy 
consumption (5%), peat played a major role in Finland’s 
economy. More than 10 million hectares, about one- 
third of the total surface area of the country, was 
classified as peatland. However, only about 5% to 6% 
of this area is suitable for large-scale peat production, 
amounting to about 70 billion cubic meters (m*).'* About 
85% of the production was milled peat; the rest was sod 
peat. 

Because of favorable weather conditions, the 1994 
production of peat exceeded 27 billion m?, twice that of 
1993. Of the total production, about 95% was used for 
fuel, while the remainder went for agriculture. 


Petroleum.—All crude oil in 1994 was imported, 
mainly from Norway (44%) and the United Kingdom 
(33%). The Government-owned Neste Oy operated two 
refineries on Finland’s southern coast. Finnish 
industries were gradually replacing oil with natural gas 
and electric energy; thus the proportion of oil in the total 
energy consumption during the last 20 years decreased 
by 26%. 


Reserves 


Known metalliferous ore reserves in Finland are 
slowly being depleted. Only the Pyhasalmi and Kemi 
Mines have enough reserves to last beyond the end of 
the century. Most of new discoveries, like chromite, are 


not of commercial quantities. | Reserves may be 
increased with the future participation of foreign 
companies in mineral exploration. Presently, only 
reserves of industrial minerals are abundant, mainly 
apatite, limestone, and talc. (See table 3.) 


Infrastructure 


Finland had a total 5,924 km of railroads, of which 
1,445 km was electrified and 480 km had multiple track. 
Nearly 9996 was state-owned and operated by the 
Finnish State Railways. Most of the 103,000 km of 
highways were in the more densely populated southern 
part of the country. Out of the total 6,675 km of inland 
waterways, about 3,700 km were suitable for steamers. 
The merchant marine consisted of 80 ships, including 
26 roll-on/roll-off, 17 cargo, 18 tanker, and 7 bulk 
ships. There were five major ports (Helsinki, Oulu, 
Pori, Rauma, and Turku), six secondary ports, and 
numerous minor ports. 


Outlook 


During the past few years, the Geological Survey of 
Finland has identified a number of mineral deposits. 
The likelihood of additional discoveries may be enhanced 
with the entrance of foreign companies into the Finnish 
mineral industry. It already has resulted in discovery of 
a major diamond deposit. 

Despite recent discoveries, the future of the Finnish 
mineral industry rests mainly on metallurgy, as 
evidenced by the current expansion of the Harjavalta and 
Pori smelters. In order to utilize the increased capacity, 
Outokumpu is involved in new foreign ventures, mainly 


in Australia and Chile. 


"Text prepared June 1995. 

*Salo, J. U., Finland. Mineral Annual Review 1994, Western Europe 
10. V. 84, No. 867. 

?Where necessary, values have been converted from markka (FIM) to 
U.S. dollars at the rate of FIMS.22=US$1.00. 

*Cook, M. Industry Views. Mining Magazine. Oct. 1992, pp. 281- 
282. 
SOutokumpu Chrome Oy. Kemi Mine, Finland. pp. 24-25. 

‘Mining Environmental Management. Harjavalta Investment. Dec. 
1994, p. 33. 

?Mineralmarknaden. Terra Mining. Mar. 1995, p. 29. 

*Mining Journal. Focus and Comment: Nordic Opportunities. V. 322, 
No. 8267, Mar. 1994, pp. 198-199. 

*Outokumpu Finnmines Oy. Hitura Mine, Finland. pp. 25-27. 

Mining Magazine. Ashton Mining's Diamonds from Finland. V. 
172, No. 1, p. 57. 

‘Industrial Minerals. ОРМ Buys Finnminerals Talc. No. 318, Mar. 
1994, pp. 11-12. 

Lappalainen. V. The Importance of Finland's Raw Materials Policy. 
Vuoriteollisuus Bergshanteringen. V. 51, No. 2, 1993, pp. 72-75. 
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Central Statistical Office of Finland 
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SF-00101 Helsinki, Finland 
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Bulletin of Statistics, Central Statistical Office. 
Outokumpu, Annual Report, 1994. 


Outokumpu News, Quarterly. 
Rautaruukki, Annual Report, 1994. 
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Commodity 
METALS 
Aluminum metal, secondary 
Cadmium metal, refined 
Chromite: 
Gross weight: 
Lump ore е/ thousand tons 
Concentrate e/ do. 
Foundry sand e/ do. 
Total do. 
Cr203 content: 
Lump ore e/ do. 
Concentrate do. 
Foundry sand e/ do. 
Total do. 
Cobalt, metal, powder, and salts 
Copper: 
Concentrate, gross weight 
Mine output, Cu content 
Metal: 
Smelter 
Refined 
Gold metal kilograms 
Iron and steel: Metal: 
Pig iron thousand tons 
Ferroalloys, ferrochromium do. 
Steel, crude do. 
Semimanufactures, rolled do. 


Lead: Mine output, Pb content 


Mercury 


Nickel: 


Concentrate, gross weight 


Mine output, Ni content 


Metal, electrolytic 


Platinum-group metals: e/ 


Nitrogen: N content of ammonia 


Phosphate rock, apatite concentrate: 


Gross weight 
P205 content 
Pyrite, gross weight 
Sodium sulfate e/ 
See footnotes at end of table. 


TABLE 1 


FINLAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Palladium kilograms 

Platinum do. 
Selenium metal do. 
Silver metal do. 
Zinc: 

Concentrate, gross weight 

Mine output, Zn content 

Metal 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 
Felds 
Lime e/ thousand tons 
Mica 


thousand tons 
do. 
do. 
do. 


1990 


1/ e/ 


199] 


г/ 


г/ 


r/ 


r/ 


1/ 


г/ 


TABLE 1--Continued 


FINLAND: PRODUCTION OF MINERAL СОММОПІТІЕЅІ/ 2/ 


(Metric tons unless otherwise specified) 


e/ Estimated. r/ Revised 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/Table includes data available through May 1995. 


Commodity 1990 1991 1992 1993 1994 
INDUSTRIAL MINERALS--Continued 
Stone, crushed: 
Limestone and dolomite: 
For cement manufacture thousand tons 2,400 1,710 r/ 1,550 1,010 r/ 1,050 
For agriculture do. 1,270 1,120 r/ 796 1,040 r/ 954 
For lime manufacture do. 439 397 г/ 364 348 r/ 317 
Fine powders do. 648 634 r/ 475 568 г/ 565 
Metallurgical do. 1 4 e/ 2 2 e/ 2 e/ 
Total do 4,750 3,870 3,190 2,960 г/ 2,890 
Quartz silica sand do. 276 201 169 167 г/ 162 
Soapstone do. 28 e/ 28 28 27 38 
Sulfur: 
S content of pyrite do. 357 369 350 350 e/ 355 
Byproduct: do. 
Of metallurgy do. 237 227 225 225 e/ 47 
Of petroleum do. 42 e/ 40 e/ 32 32 e/ 34 
Total do. 636 636 607 607 e/ 436 
Sulfuric acid do. 1,330 1,300 e/ 1,320 1,300 е/ 1,350 
Talc do. 385 361 371 399 г/ 453 
Wollastonite 29,800 27,800 1/ 27,800 г/ 26,800 r/ 27,800 e/ 
MINERAL FUELS AND RELATED MATERIALS 
Peat: | 
For fuel use thousand tons 4,500 2,310 5,100 3,950 r/ 9,000 е 
For agriculture and other uses do. 330 220 355 350 550 е/ 
Petroleum refinery products e/ — thousand 42-gallon barrels 72,500 73,000 73,000 73,000 73,000 


ТАВГЕ 2 
FINLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of 
Commodity and major equity owners main facilities Annual capacity 
Ammonia Kemira Oy (Government 98%) Plant at Oulu 75 
Cadmium, metal Outokumpu Oy (Government 40% and Insurance Co. 12.3%) Smelter at Kokkola l 
Cement Partek Cement Oy (Partek Corp. 50% and Metra Corp. 50%) Plants at Lappeenranta and Pargas 1,200 
Chromite Outokumpu Oy (Government 40% and Insurance Co. 12.3%) Mine at Kemi 730 
Copper: 
Ore, Cu content Outokumpu Oy (Government 40% and Insurance Co. 12.3%) Mines at Pyhasalmi, Saattopora, and Hitura 10 
Metal Do. Smelters at Harjavalta and Pori 160 
Feldspar Lohja Oy (Metra Corp. 10094) Mines and plants at Haapaluoma, Kemio, and 
Peraseinajok 50 
Ferrochrome Outokumpu Oy (Government 40% and Insurance Co. 12.3%) Smelter at Tornio 230 
Gold: 
Ore, Au content tons о. Mines at Orivesi and Saattopora 4 
Metal do. Do. Smelter at Pori 4 
Limestone Partek Minerals Oy (Partek Corp. 100%) Mines at Kolari, Lappeenranta, and Pargas 1,900 
Do. Lohja Oy (Euroc, 100%) | Mines at Mustio and Sipoo 1,650 
Do. Rauma-Repola Oy Mine at Turnio 300 
Mercu tons Outokumpu Oy (Government 40% and Insurance Co. 12.39€) Smelter at Kokkola 150 
Mica Kemira Oy (Government 98%) Mine at Sulinjarvi 10 
Nickel: 
Ore, Ni content Outokumpu Oy (Government 40% and Insurance Co. 12.3%) Mine at Hitura 3 
Metal Do. Smelter at Harjavalta 32 
Phosphate-apatite Kemira Oy (Government 9894) Mine at Siilinjarvi 700 
Outokumpu Oy (Government 40% and Insurance Co. 12.3%) Mine at Pyhasalami 800 
Quartz and quartzite Lohja Oy (Euroc, 100%) Mines at Kemio and Nilsia 250 
Selenium tons Outokumpu Oy (Government 40% and Insurance Co. 12.3%) Smelter at Pon 35 
Silver do. Do. Do. 30 
Steel Rautaruukki Oy (Government 68.76%) Plant at Raahe 2,100 
Do. Fundia AB (Norsk Jenverk AS of Norway 5094 and 
Rautaruukki 50%) Plants at Aminnefors, Dalsbruk, and Kover 850 
Do. Ovako Oy (SKF 5095, Wartsila 2595, and Fiskas 20%) Plant at Imatra 600 
Talc Finnminerals Oy (United Paper Mills 100%) Mines at Lahnaslampi, Lipsavaara, Luikanlahti, 
and Poljivari 500 
Wollastonite Partek Minerals Oy (Partek Corp. 100%) Mine at Lappeenranta 30 
Zinc: 
Ore, Zn content Outokumpu Oy (Government 40*4 and Insurance Co. 12.3%) Mine at Pyhasalami 25 
Metal Do. Smelter at Kokkola 175 
Table 3 


FINLAND: ESTIMATED RESERVES OF MAJOR MINERAL 
COMMODITIES FOR 1994 


(Million metric tons unless otherwise specified) 


Commodity Reserves 
Apatite 350 
Chromium 70 
Clay billion cubic meters 100 
Copper, metal content thousand tons 49 
Gold, metal content tons l 
Nickel, metal content thousand tons 8 
Peat billion cubic meters 70 
Phosphate rock 90 
Talc tons 40 
Wollastonite 24 


Zinc, metal content thousand tons 113 


THE MINERAL INDUSTRY OF 


FRANCE 


By Harold R. Newman! 


France is one of the major European mineral 
producers. The traditional mineral industries in France 
have been in a state of transition during the past several 
years. Changing economic conditions, such as rising 
energy costs, increasing supplies of raw materials from 
other countries, lower prices owing to increased 
competition, and depletion of reserves, have necessitated 
the rationalization of many traditionally strong mineral 
industries, such as bauxite, coal, iron ore, and steel. 

Industries have had to adjust to a change in the state's 
economic policies. In the past, the heavy involvement 
of the state, both economically and politically, was one 
of the main elements of French mineral policy. 
Reduction of Government subsidies supporting 
uneconomic mineral operations and the depletion of 
mineral reserves have had a significant impact on a 
number of extractive operations in the French mineral 
industry. 

The French economy has performed well relative to its 
European neighbors, with economic growth reaching 
2.5% in 1994. One bright spot was the rate of inflation, 
about 2.2% at midyear. This was one of the lowest 
rates in the European Union (EU). The country does 
face a serious problem with unemployment, which was 
estimated to have been about 12.5% of the work force at 
yearend. 


Government Policies and Programs 


The French Government was continuing to reduce the 
budget deficit with policies that were not only affecting 
the mineral industry, but other industries as well. At the 
same time, other economic policies were driven by the 
desire to reduce unemployment and improve French 
competitiveness, particularly in the European internal 
market. Efforts have been made to promote the private 
sector and to reduce the dependence of state-owned 
companies on subsidies, although significant industrial 
capacity remains in the public domain. 

In 1994, the privatization policy of limiting foreign 
investment to 20% in privatized companies was lifted. 
One condition, the "golden share" concept, remained. 
Any such share taken by the Government would have an 
unlimited lifespan and would allow it to reject hostile 
takeover bids. 

Bureau de Recherches Géologiques et Miniéres's 


(BRGM) French and international mining interests were 
merged with a private mining group, Normandy 
Poseidon of Australia, to create an international group 
consisting of two companies. The first, La Source 
Compagnie Miniére, received all of BRGM's mining 
assets, except for gold assets in France and abroad, 
nickel assets in New Caledonia, and manganese assets in 
Gabon. The second, Compagnie Internationale Or S.A., 
received all of BRGM's gold assets. After the various 
operations change assets, BRGM will become a 9% 
shareholder in Normandy Poseidon. 

In an effort to encourage exploration within the 
country, the mining code was modified in July 1994 by 
a law that established clearer, expedited rules to allocate 
surveying and mining licenses. 


Environmental Issues 


The main aims of the National Environmental Plan of 
1990 were to cut air pollution by 2096 to 30%, to 
increase the share of treated household waste by 60% as 
compared with the current 40%, and to improve waste 
recycling. The special depreciation allowance of 50% 
during the first year for environmental investment was 
extended to air and water pollution control equipment. 
Also, a law was proposed to introduce a tax on the 
dumping of solid waste as well as a prohibition on the 
dumping of untreated waste. 


Production 


Mineral and metal industries generally maintained their 
production and other activities at about the same or 
decreased rate of the previous year. Gold production 
increased owing to the reopening of the Salsigne Mine. 
Lead, silver, and zinc production were about the same 
level. Several industries, such as bauxite, coal, iron ore, 
and uranium, have steadily undergone changes during 
the past few years. Bauxite is no longer mined in 
France. 

The coal and iron ore industries were affected by 
cheaper foreign sources and the depletion of domestic 
resources. Coal mining is directed by Charbonnages de 
France (CdF), a state-owned company. As a result of 
the high cost of underground production in comparison 
with cheaper imported coal, CdF was maintaining its 
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policy of investing in high-productivity mines and 
closing uneconomic operations. 

The uranium industry reduced its operations by closing 
a number of mines and processing plants owing to low 
market prices and depletion of certain deposits. Another 
factor in the drop of uranium demand was the reduced 
cost for petroleum and the increased accessibility of 
natural gas from the North Sea and the former Soviet 
Union (FSU). Lower petroleum prices meant that fewer 
new nuclear plants were considered for construction, 
some older plants were being closed, and the export 
market decreased. (See table 1.) 


Trade 


The Government maintained efforts to refocus the 
country's trading patterns toward the Organization for 
Economic Cooperation and Development (OECD) 
countries. Strong commercial relations continued 
between France and the United States, while Germany 
remained France’s largest export trading partner. Table 
2 shows the relationship of selected classes of mineral 
commodities on France’s balance of payments position 
in relation to the EU and the world. (See table 2.) 


Structure of the Mineral Industry 


Government and private companies produced minerals 
and mineral products, conducted research, and explored 
. domestically and internationally for new resources. Since 
1981, when some of the major companies were 
nationalized, the Government has restructured some of 
these industries, notably steel and coal. Adjustments to 
the single European market resulted in numerous 
mergers, closures of operations, and co-operative 
ventures as companies sought ways to obtain competitive 
advantages. Some industries that have benefited greatly 
from Government assistance in the past were affected by 
a Government policy aimed at reducing assistance for 
nonprofitable operations. Others were expanding as 
Government programs resulted іп exploitable 
opportunities, such as the availability of abundant and 
inexpensive electrical power. 

The Government held significant financial interests in 
most of the mining, metallurgical, and energy companies 
in France. These included Société Nationale EIf 
Aquitaine (SNEA); Usinor-Sacilor S.A.; Imetal S.A.; 
Péchiney; CdF; Compagnie Générale des Matiéres 
Nucleaires (Cogema); Gaz de France (GdF), and Rhóne- 
Poulenc S.A., as well as BRGM and its subsidiary, 
Compagnie Frangaise des Mines S. A. (CFM). (See table 
3.) 

The Government was proceeding with a privatization 
program involving 21 large state-controlled companies. 
Included among these were SNEA, which was privatized 
in February 1994, Rhóne-Poulenc, and Usinor-Sacilor. 
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The selloff was to begin on а company-by-company 
basis, with the Government hoping to raise about $7.25 
billion? the first year. 


Commodity Review 
Metals 


Alumina and Bauxite.—French bauxite production 
had ceased altogether by the end of 1993. The closures 
of alumina refineries followed the pattern of the bauxite 
operations. The Gardenne plant, which was opened by 
Charles Bayer in 1893, remained the only operating 
alumina refinery in France.  Bauxite feedstock was 
purchased on the open market, as well as from 
Aluminium Péchiney's Les Baux operations. 


Aluminum.—At a reported average cost of $1.27 per 
kilogram (kg), France was considered the lowest-cost 
aluminum-producing country in Europe. The main 
reasons were lower energy costs and advanced 
technology. 

The Government was proceeding with privatization 
plans for Péchiney, albeit slowly. The reported reason 
was that the holding company could not be ceded to 
private shareholders until it was broken down into 
smaller entities. 

Péchiney was continuing with plans to build 
specialized foundries for aluminum beverage can 
recycling. One went on-stream at Nogueres at the site of 
a previous primary aluminum smelter. The foundry has 
a reported capacity to process 30,000 metric tons per 
year (mt/a) of used beverage cans. Cost of the project 
was estimated to be $710,000. 


Antimony.—The  Gagneraud Mine at Brouzils, 
Vendee, which started development and limited 
production in 1991, was continuing with a testing 
program to determine whether to go into full production 
of 200 metric tons (mt) per month of contained 
antimony, according to BRGM, owner of the project. 
The ore, grading about 7% antimony, was thought to be 
comparable in quality with Bolivian ore. Most of the 
production was expected to be shipped to Compagnie 
Lucette, a BRGM subsidiary that produces antimony 
trioxide. | 

Other domestic sources of the metal were from 
Métaleurope's refining of lead-zinc at Noyelles-Godault 
and the Société Industrielle et Chimique de l'Aisne at 
Chauny. France was importing most of its 4,500 mt/a of 
antimony metal requirements from Bolivia and China. 


Ferroalloys.—Société Européen d'Alliages pour la 
Siderurgie's (SEAS) new 110,000 mt/a high-carbon 
ferromanganese and silicomanganese plant was in 
operation. The plant, on a 23-hectare (ha) site in 


Dunkerque, was employing modern submerged-arc- 
furnace technology and utilizing relatively low-cost 
power from the nearby Graveslines nuclear power 
station. Most of the smelter's output was expected to be 
used internally in Usinor's steelmaking operations. 

Société du Ferromanganése de Paris-Outreau (SFPO) 
and Samancor S.A. of South Africa entered into an 
agreement to produce ferromanganese. Samancor will 
supply between 80,000 and 100,000 mt/a of high-grade 
ore to SFPO from which SFPO will produce 40,000 to 
80,000 mt/a of medium-carbon ferromanganese. SFPO 
was expected to use the existing blast furnaces at its 
facility in Boulogne to convert the ore. 


Gold.—Gold mining in France was mostly 
concentrated in Société des Mines du. Bourneix's 
operations in the Saint-Yrieix la Perche District south of 
Limoges. Gold mineralization at Bourneix's mines was 
associated with galena, arsenopyrite, and pyrite within 
broad quartzitic lenses covering an area 15 to 20 
kilometers (km) in length. Of the operating mines, the 
underground operations at Bourneix and Laurieras 
produced the greatest tonnages of gold ore and the 
highest gold content. 

Three smaller surface mines, Les Renartieres, Cros- 
Gallet Sud, and Les Fouilloux, truck their ores to the 
Bourneix concentrator for processing. The original 
60,000-mt/a concentrator batch processes the ores 
depending on the source and gold content of the ore. 

Bourneix completed construction of a 35-mt-per-hour 
concentrator that was expected to raise the annual 
contained gold output to 1,600 kg. "There were plans, 
pending environmental approval, for leaching and 
smelter facilities. 

It was announced that Mines et Cyanurations de 
Salsigne (MCS), a joint venture between Peter Hambro 
PLC of the United Kingdom and Ranger Exploration and 
Eltin PLC of Australia, had started production. The 
Salsigne Mine, which has open pit and underground 
operations, was formerly owned by Société des Mines et 
Produits Chimiques de Salsigne (MPCS). The mine 
closed after MPCS went bankrupt. MCS took over the 
mining and processing operations and initiated a $17 
million capital investment program. This involved a 
new 500,000-mt/a processing plant and the extension of 
the underground workings. 


Iron Ore.—The famous iron ore basin of northern 
France stretches from Lorraine, France, northward into 
Belgium. | However, for many years, the high 
phosphorus and relatively low iron content of the ore 
limited its desirability. The iron content of the ore 
varies from 30% to 32%. Consequently, production in 
Lorraine has been declining for several years. Iron ore 
production has decreased more than 5046 in the past 10 
years. 


Lormines S.A. continued with its planned 
reorganization, and production was about 5 million 
metric tons (Mmt) for 1994 from the company’s four 
open pit mines. Production from the other two French 
iron ore-producing basins, Normandy and Anjou, were 
following a similar trend of dropping to small fractions 
of previous production levels. 


Iron and Steel.—As a result of a consolidation of the 
French steel industry and of purchases of additional 
production facilities outside of France, Usinor-Sacilor 
S.A., the state steel group, ranked 2nd in world steel 
production behind Nippon Steel of Japan. The 
Government has listed Usinor-Sacilor, along with 
Péchiney, Rhéne-Poulenc S.A., and others, as 
companies to be privatized. This was not expected to 
take place before 1996 and would depend on market 
conditions. 

The European Commission approved the joint 
reorganization of the production and sales of long steel 
products by Arbed S.A. of Luxembourg and Usinor- 
Sacilor. Under the arrangement, each of the companies 
would withdraw from certain steel product sectors, 
allowing the other to be the sole supplier for the two 
groups. Under the agreement, Arbed would end the 
production and sales of rails and wire rod and Usinor- 
Sacilor would end the production and marketing of sheet 
piling and girders. 

Also, the Commission gave its approval for Sollac, a 
subsidiary of Usinor-Sacilor, to take a 30%-stake in 
Barcelonesa de Metales S.A. of Spain. The Commission 
ruled that the acquisition did not violate antitrust laws, 
even though Usinor-Sacilor is a principal supplier to the 
Bamesa Group, of which Barcelonesa is a member. The 
reason given was that competition in the Spanish and 
Portuguese market would be maintained by other 
distributors and low market entry barriers. 

Compagnie Française des Ferrailles (CFF), the largest 
independent scrap metal processor in Europe, was 
maintaining its investments in shredders and joint 
ventures. CFF has investments in 22 shredder 
operations, including 1 each in Spain and Belgium and 
2 in the United States. Construction of four new sites 
was proceeding; three are in France and one is in Spain. 
CFF supplied about 4 million metric tons per year 
(Mmt/a) of ferrous scrap, which was about 40% of the 
total French market. 


Lithium.—The use of lithium in alloying with 
aluminum has been undergoing extensive research in the 
aerospace and automobile industries. In France, the 
granites of Beauvoir contain high concentrates of 
barium, lithium, niobium, tantalum, and tin. Owing to 
the low grades of lithium in ores and the physical 
problems of separating the metal from the silica 
minerals, lithium metal recovery has been difficult. 
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Also, a concentration of approximately 7 kg of lithium 
oxide (LiO; per ton of rock makes economic 
exploitation of the deposit difficult. The ores exploited 
are processed at the Pombliere Saint Marcel refinery 
facility operated by Métaux Spéciaux, which produces 
lithium and other chemical compounds. 


Polymetallics.—BRGM . was proceeding with 
exploration and development of the Chessy polymetallic 
deposit. Poseidon Gold, a subsidiary of Normandy 
Poseidon of Australia, took over Aztec Mining Ltd’s 
24% interest in the project. 

According to BRGM, exploration drilling has defined 
estimated geological reserves of 5.4 Mmt of ore with 
minable reserves estimated to be 4.1 Mmt of ore having 
average grades of 2.5% copper, 7.8% zinc and 21% 
barite. The company expected to produce about 30,000 
mt/a of 28% to 30% metal content copper concentrate, 
40,000 mt/a of 55% to 60% metal content zinc 
concentrate with a byproduct production of 100,000 mt/a 
of 52% sulfur content pyrite, and 60,000 mt/a of 
chemical-grade barite. 

Permits to allow construction of the plant and 
underground mine work to commence were obtained. 
BRGM stated that a production rate of 300,000 mt/a was 
planned. Production was scheduled to begin in early 
1995 with an estimated mine life of 14 years. 

Métaleurop S.A. operated two lead-zinc mines, one at 
Les Malines and the other at Noailhac-Saint Salvy. The 
company increased production at Les Malines to offset 
the lower metal content of the ore and increased 
efficiency to reduce operating expenses. At the Saint 
Salvy Mine, Métaleurop, in collaboration with BRGM, 
was continuing exploration of the western extension of 
the main vein of the Saint Salvy deposit. 


Uranium.—Cogema, the state-owned uranium mining 
company, was the major producer of uranium in France. 
In recent years, the pace of exploration has decreased 
and projected future ore requirements have leveled off. 
In fact, most projects worldwide have been halted or 
canceled. 

Division Міпіёге Vendee (DMV), a division of 
Cogema based in the Loire-Atlantique region of western 
France, operated four mines and a 450,000-mt/a 
processing plant, which produced about 650 mt/a metal 
content of uranium. Two of the mines, Ecarpiere and 
Piriac, were closed in mid-1990, with the remaining two 
mines, Le Chardon and La Commanderie, shut down in 
1993. The processing plant at Ecarpiere also was 
expected to be shut down. Cogema cited the low grade 
of ore mined by DMV as the reason for the closure of 
the division. 

Cogema has two other mining divisions in France, La 
Crouzille, near Limoges, and Hérault, in southwest 
France, that were continuing operations. Cogema stated 
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that La Crouzille was scheduled to be closed in 1996. 
France has 56 nuclear reactors producing 55,778 
megawatts (MW) of electricity. Six more reactors were 
under construction and, when completed, would furnish 
an additional 8,305 MW of electricity. Nuclear power 
reactors provided almost 75% of electricity generated in 
France. About 12% of production was exported to 
neighboring countries. Electricité de France (EdF) 
signed agreements with agencies of the FSU for 
cooperation in various nuclear fields. Areas of possible 
cooperation were operational safety; accident recovery; 
design, construction and decommissioning of nuclear 
facilities; and enrichment of reprocessed uranium. 


Zinc.—Two companies operated primary zinc plants 
in France. The company, Société des Mines et 
Fonderies de Zinc de la Vieille Montagne (VM), of 
Belgium, operated a zinc refinery at Auby-les-Douai 
with an annual capacity of 210,000 mt/a of zinc. This 
electrolytic plant is the newest and most modern in 
Europe and was built at a cost of $70 million in 1987. 
The other company, Métaleurop S.A., operated a 
110,000-mt/a primary smelter and a 15,000-mt/a 
secondary smelter at Noyelles-Godualt. 


Industrial Minerals 


Andalusite.—Denain-Anzin Minéraux  Refractaire 
Ceramique (DAMREC), a subsidiary of the Imetal 
Group, was the only producer of andalusite in Europe. 
DAMREC's mining operation is at Glomel, Brittany, 
and produces about 75,000-mt/a. This placed France 
second only to South Africa in world output of 
andalusite. The company produced three grades of 
andalusite that were distinguished by different alumina 
and iron oxide contents. These products were sold to 
the refractory and ceramic industries. 


Barite.—The primary barite area in France is at 
Chaillac in central France, near Limoges. Barytine de 
Chaillac, a subsidiary of Solvay Barium Strontium 
GmbH of Germany, is the major producer with an open 
pit mine and plant at Chaillac. Barytine produces about 
90,000-mt/a of flotation-grade barite averaging 98% 
barium sulfate, suitable for chemicals production. Most 
of the output is exported to Solvay for further 
processing. 

Byproduct barite is produced by Société Industrielle du 
Centre from its underground fluorspar mining operations 
at Chaillac. The company produces about 3,000-mt/a, 
mainly for the domestic market. 


Calcium Carbonate.—Blancs Mineraux de Paris's 
(BMP) calcium carbonate plant at Saint-Croix-de-Mareui 
became fully operational in 1992 and has since operated 


continuously. The plant, which cost about $8 million, 
has a production capacity of 70,000 mt/a of calcium 
carbonate slurry consisting of wet-processed ultrafine 
ground calcium carbonate for the paper industry. 

Pfizer Inc. of the United States announced it would 
construct the company's first European precipitated 
calcium carbonate (PCC) plant at Saillat-sur-Vienne. 
The plant will be built at French paper manufacturer 
Aussedat Rey's paper mill. The PCC slurry would be 
piped directly to the paper mill. PCC imparts high 
brightness and high opacity to paper. Conversion from 
the acid process of papermaking to the alkaline process 
has increased the use of both PCC and natural calcium 
carbonate in carbonate filters. This has reduced kaolin's 
market share of the paper market. 


Cement.—Lafarge Coppee S.A. and Société Des 
Ciments Frangais were the two largest cement producers 
in France. During the past several years, these two 
companies have been acquiring a number of companies 
within France as well as internationally. Each company 
has gained control of approximately one-third of the 
domestic market, leaving fewer than eight other 
companies holding the remaining one-third. 


Feldspar.—French feldspar production was by five 
companies. Ets. Baux, at Saint Paul de Fenouillet, 
operated three open pit mines and a plant with a 
production capacity of 180,000 mt/a. Most of the 
material produced was sold to the glass industry with the 
remainder going to the ceramics industry. 

Other producers were Société des Feldspaths du Midi 
and Société des Feldspaths du Morvan. They produced 
feldspar for the ceramics industry and have annual 
capacities of 80,000 mt/a and 50,000 mt/a, respectively. 

Société d'Exploitation de Sables et Mineraux S.A. 
(Samin) has an open pit mine at Roche en Regnier with 
a production capacity of 70,000 mt/a. Samin produced 
phonolite, which is а fine-grained equivalent of 
nepheline syenite. This can be substituted for feldspar 
in most glassmaking and ceramic applications. 


Fluorspar.—Société Générale de Recherches et 
d'Exploitations ^ Minieres (Sogerem), а Pechiney 
subsidiary, controlled more than 60% of fluorspar 
production. The fluorspar vein deposits are found in 
Hercynian massifs, Massif Central, the Vosges, the axial 
zone of the Pyrénées, and the outer Alps. 

Sogerem's mining operations supply Comifluor S.A., 
another Pechiney subsidiary, which operates a plant at 
Bastide-a-Olette. This plant produces acid-grade 
fluorspar, 97% calcium fluoride (CaF,), and electrical- 
grade fluorspar. Total production of both grades is 
approximately 45,000 mt/a. The Escardo Mine, owned 
by Denain-Anzin Minéraux, also ships approximately 
90,000 mt/a from its surface operation to the Olette 


plant. 

The other main producer is Société Industrielle du 
Centre’s Rossignol Mine in Chaillac. The mining 
operation extracts ore from a 1,000-meter(m)-long vein. 
The facility reportedly has the capacity to process 50,000 
mt/a of crude ore to produce both metallurgical-grade 
and acid-grade feldspar. 


Gypsum.—France was one of Europe's largest 
producers of gypsum. Two-thirds of the production was 
from the Paris Basin. Four companies produce 
approximately 95% of the output. In recent years, 
France has reported increased sales of gypsum products 
to other European countries. S.A. de Materiel de 
Construction, the largest company, accounts for almost 
one-half of the total gypsum produced. The largest 
operation was the 1.3-Mmt/a underground mine at 
Taverny. 


Kaolin.—Kaolin deposits derived from the granite 
massifs in Brittany are the most actively mined in 
France. The largest mine, operated by Société 
Kaoliniere Armoricaine, was at Quessoy. The mine has 
a capacity of 120,000 mt/a. Another deposit in the 
northern area of Brittany is Plemet. In the southern part 
of the peninsula, at Ploemeur, are two operations, 
Société des Kaolin d’Arvor and Société Kaolins de 
Morbihan. Reportedly, these operations each have a 
capacity to produce 75,000 mt/a. Société des Kaolins du 
Finistére’s 30,000 mt/a operation, at Berrien, was 
bought by Kaolins de Moribihan. The kaolin was used 
mostly in the paper and ceramics industries. Ball and 
refractory clays are mined in the Charante Basin to the 
southwest, producing more than 1 Mmt/a. 


Mica.—The country’s three largest producers of mica 
have operations in Brittany. The mica produced was a 
byproduct of kaolin operations. The largest producer, 
Micarec SA, partially owned by Kaolins de Morbihan, 
operated the kaolin deposit at Ploemuer, as does Kaolins 
d’Arvor SA, the second largest producer. Kaolins du 
Finistére uses flotation at its Berrien deposit to process 
the byproduct mica. 


Potash.—Mines de Potasse d' Alsace S.A.(MDPA) was 
the principal producer of potash with two mines, Marie- 
Louise and Amélie, located near Mulhouse, Alsace. 
MDPA is the world’s 5th-largest supplier of potash salts. 
The main products are about 10 Mmt/a of 15.52% 
potash ore, which is concentrated to 62% potassium 
oxide material, bromine and other industrial products, 
and rock salt for snow clearing. About 90% of the 
potash production is used by agriculture for fertilizer and 
10% is purified and treated for use in other industries. 

The Alsace deposits in the Upper Rhine Valley are in 


the Mulhouse area where a graben of Late Eocene 
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geologic age was filled with two influxes of seawater. 
The latter surge of seawater in Early Oligocene time 
resulted in the deposition of two potash-rich beds. The 
strata were subsequently folded in Pliocene time into 
three different basins, the Wittelsheim and Munchausen 
in France and the Buggingen in Germany. 

Based on estimated reserves, the French deposit will 
last into the next century. However, future development 
will be constrained to the east, west, and south by the 
boundaries of the tilted potash beds and to the north by 
the depth of the deposit. 


Rare Earths.—Rhóne-Poulenc S.A. is one of the 
world's leading processors of rare earths. In recent 
years, there has been growth in the rare-earth market for 
yttrium, neodymium, samarium, and cerium. This 
growth is due to developments and applications in 
permanent magnets, electronics, and superconductivity 
products. 


Salt.—France is a significant European producer of 
salt. The country produces rock, solar, and vacuum salt 
as well as brine. Mining of rock salt is from two areas, 
Varangeville and Nancy, in northeastern France. One 
company, Cie Industrielle et Miniére, operates an 
850,000-mt/a facility at Nancy and a 500,000-mt/a 
facility at Hautrives. Rock salt’s share of crystallized 
salt production is about 7%. 

Solar salt production is concentrated along the 
Mediterranean coast and on the Island of Corsica. This 
production accounts for 59% of the 4.7-Mmt/a 
crystallized salt capacity. "Vacuum salt is produced at 
seven locations, representing a capacity of 1.45 Mmt/a. 
This method of production accounts for the remaining 
crystallized salt capacity. The largest operation is the 
600,000-mt/a facility operated by Cie. des Salins du 
Midi et des Salins de l'Est (CSMSE) at Varangeville in 
northeastern France. 


Talc.—Talc de Luzenac S.A. not only is significant to 
the domestic market, but also is Europe's largest 
corporate talc producer. The company has acquired 
several talc mining interests worldwide. Borax Frangais 
S.A., a subsidiary of RTZ Согр., subsequently 
purchased 92476 of Talc de Luzenac S.A. As a result, 
RTZ Corp. became one of the major talc producers in 
the world. 

Talc de Luzenac's open pit mine near Aix-les-Themes, 
where the company has been mining since 1905, was the 
largest operation. Production was about 300,000 mt/a of 
ore, from which more than 40 different grades of talc 
are derived. In terms of estimated reserves, the deposit, 
considered one of the largest in the world, could 
possibly support the current output for another 100 
years. 
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Mineral Fuels 


Coal. —All underground coal mines were closed in the 
Midi-Pyrénées region in southern France and in the 
Nord Pas-de-Calais basin. In the northeast producing 
regions, Charbonnages de France (CdF) was proceeding 
with further rationalizations, resulting in reduced 
production. CdF was planning to stabilize production at 
9 to 10 Mmt/a of coal and 2 to 2.5 Mmt/a of lignite. 
Also, CdF envisioned the final stoppage of coal mining 
in France by 2005. 

CdF and Electricité de France (EdF) were continuing 
with plans to add a number of coal-fired generating 
plants to the electrical utility grid, composed mostly of 
nuclear plants. The objective was to develop a large, 
pollution-free, coal-fired electric generating plant 
utilizing technology present in smaller plants. Initially, 
a 250 MW plant was planned, which could be upscaled 
to 600 MW in the future. 


Petroleum and Natural Gas.—Elf Aquitaine was 
continuing negotiations with various republics of the 
FSU to begin a 5-year petroleum exploration program 
Starting in the early 1990’s. The company would 
explore 6,400 ha of territory in western Kazakhstan and 
in Russia. Also, Elf stated it was planning to eventually 
develop refinery distribution апа petrochemical 
operations. 

In 1994, onshore petroleum production was mainly 
from the Paris Basin, which produced an estimated 11.7 
million barrels (Mbbl), and the Aquitaine Basin, which 
produced an estimated 8 Mbbl. Esso S.A. was the main 
producer with 52% of the output. Because production 
has started to decline in these areas, the Government was 
planning to initiate a program to encourage exploration 
for new deposits in other areas thought to have good 
potential. The Jura Basin was one area under 
consideration. 

Five companies were operating refineries in France: 
SNEA, Total, Royal Dutch/Shell Group, British 
Petroleum Co. PLC, and Mobil Corp. The structure of 
the industry is geared to gasoline production. Refining 
is mainly focused on high-octane unleaded gasoline used 
by a majority of the vehicles in France without needing 
engine modifications. 

No refining units are capable of processing heavy 
fuels, nor are there available hydrocracked feedstocks 
for the production of gas oil, thus leaving the process 
stream short on middle distillates and naphtha. France 
is a net importer of petroleum products. 


Infrastructure 
France has a very modern and well-developed 


infrastructure. The French National Railways (SNCF) 
operates 34,568 kilometers (km) of 1.435-m standard 


gauge, of which 11,674 km was electrified. The system 
incorporates the use of high-speed trains on selected 
tracks. Similarly, its highways are extensive and 
modern to transport goods and services. The inland 
waterways are increasingly used to transport more 
goods; however, they always have been significant 
avenues of commerce, with 6,969 km of the 14,932-km- 
long waterways heavily used. The major seaports are 
Bordeaux, Boulogne, Brest, Cherbourg, Dunkerque, 
Fos-Sur-Mer, Le Havre, Marseille, Nantes, Rouen, Sete, 
and Toulon. 

One of the most significant infrastructure developments 
in recent times has been the Channel Tunnel Project. 
The tunnel, constructed underneath the English Channel, 
connects Coquelles, near Calais, France, and Folkestone, 
England. Transportation, not only in France but also in 
the whole of Europe, was expected to change 
significantly with the completion and full operation of 
the Channel Tunnel in 1995. From these terminals, 
people drive their vehicles onto trains transporting them 
49 km to the other side in about one-half hour. The 
Channel Tunnel connecting the two countries was 
expected to be a vital infrastructure component as the 
EU becomes a single marketplace of more than 320 
million people. 


Outlook 


One of the world's most developed economies, France 
was an advocate for the EU and the European single- 
market concept. The country has had to make 
considerable changes in the structure of its industries, 
particularly those controlled by the state. Several state- 
owned companies have taken the initiative to become 
leaders in their respective industries. Others have been 
forced to make additional adjustments under 
rationalization schemes proposed by the EU or French 
Government. The depletion of natural resources and/or 
the cessation of subsidies for uneconomic operations will 


have impacts on local communities and their economies. 
France will have the advantage of plentiful electrical 
power to attract industrial facilities requiring a good 
work force and access to significant markets in Europe. 


"Text prepared May 1995 

*Where necessary, values have been converted from French francs (f) 
to U.S. dollars ($) at the rate of Ff5.35=US$1.00, the average rate in 
1994. 


Major Sources of Information 


Ministere de la Recherche et de l'Industrie (Ministry of 
Research and Industry) 
68 rue de Bellechasse 
75353 Paris, cedex 07 
France 
Bureau de Recherches Géologique et Miniéres (Bureau 
of Geological and Mining Research) 
Avenue de Concyr - BP 6009 
45060 Orleans, cedex 2 
France 
Observatoire des Matieres Premieres 
120 rue du Cherche-Midi 
75006 Paris 
France 


Major Publications 


Annales des Mines. 

Annuaire de Statistique Industrielle. 

Annual Reports: BRGM, CdF, Imetal, Entreprise 
Minnniére et Chimique, Péchiney, SNEA, Total, 
and Usinor Sacilor. 

Chronique de la Recherche Miniere. 

L’écho des Mines 

Matières Premières Minérales. 

Minéraux Industriels et Méaux non Ferreux 
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ТАВГЕ 1 
FRANCE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum 
Bauxite, wei thousand tons 490 183 104 = = 
Alumina: 
Crude do. 606 538 508 476 450 
Caloined do. 467 414 391 367 438 
Metal: 
Primary do. 325 286 418 426 410 
Secondary do. 208 217 227 196 200 
Antimon inoludi us 6,520 760 1,430 848 750 
Arsenic, white е/ 6,480 2,309 2,000 3,000 3,000 
Bismuth metal 70 50 = = - 
Cadmium metal 187 271 252 137 140 
Cobalt metal 
Powder 175 175 226 222 200 
Chloride 150 123 150 150 150 
Copper: 
Mine output, Cu content 300 300 149 72 = 
Metal: 
Blister, е/ 6,600 5,800 6,100 5.900 5.880 
Refined: 
Primary 18,000 19,600 27,700 21,100 r/ 20,200 
Secondary е/ 26,000 30,000 29,000 23,300 r/ 21,500 
Total 44,000 49,600 56,700 44,400 r/ 41,700 
Gold, mine output, Au content kilograms 5,430 4,610 3,060 2,160 3,800 
Iron and steel: 
Iron ore and concentrates: 
Gross weight thousand tons 8,730 7,470 5.710 3,520 3,550 
Fe oontent do. 2,790 2,320 1,700 1,060 r/ 1,070 
Metal: 
Pig iron do. 14,400 13,700 13,100 12,700 r/ 13,300 
Ferroalloys: 
Blast furnace: 
Spicgelcisen and ferromanganese do. 315 290 280 250 300 
Electric furnace: 
Ferrochrome do. 25 23 7 == =- 
Ferromanganese do. 36 30 60 57 60 
Ferrosilicon do. 117 106 98 39 40 
Silicon metal do. 64 64 66 59 60 
Other e/ do. 23 43 32 29 30 
Total /e 589 586 563 434 390 
Steel , crude do. 19,000 18,400 18,000 17,200 18,000 
Semimanufactures do. 16,800 16,700 16,200 14,800 15,000 
Lead: 
Mine output, Pb content 1,190 1,730 “= = = 
Smelter: 
Primary 137,000 140,000 130,000 112,300 115,000 
Secondary е/ 20,000 30,000 25,000 25,000 25,000 
Total e/ 157,000 170,000 155,000 137,300 14,000 
Lead: 
Refined: 
Primary: Soft lead 162,000 155,000 161,000 112,000 165,000 
Secondary: 
Softlead 47,600 57,500 49,400 67,800 55,600 
Pb content of antimonial lead 60,600 71,500 74,200 78,600 45,500 
Total 270,000 284,000 284,000 259,000 266,000 
Magnesium metal, including secondary 14,000 14,000 13,700 11,000 8,800 
Nickel metal 8,540 7,400 6,800 10,400 r/ 10,000 
Silver: e/ 
Mine output, Ag content: 
Lead and zino concentrates kilograms 20,500 23,600 13,300 10,000 6,000 
Mixed copper, gold, silver concentr do. 5,000 5,000 3,000 1,600 1,500 
Total do. 25,500 28,600 26,300 11,600 7,500 
Metal, Ag content of final smelter pr do. 22,200 20,000 14,100 14,000 14,000 


See footnotes at end of table. 


TABLE 1-—Continued 
FRANCE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 3/ 1990 1991 1992 1993 1994 е/ 
METALS--Conttnued 

Tin, secondary: 

Smelter output of solder and other alloys с/ 2,560 2,400 2,000 3,440 3,500 
Uranium: 

Mine output, U content 2,820 2,490 2,120 1,770 1,900 

Chemical U308 equivalent 2,820 2,300 2,080 1,540 1,600 
Zino: 

Mine output, Zn content 23,900 27,100 16,500 13,900 1,000 

Metal including secondary: 

Slab 263,000 300,000 319,000 310,000 310,000 
Dust е/ 8,600 9,000 8,000 9,000 8,000 
INDUSTRIAL MINERALS 
Barite 92,500 90,000 96,200 67,200 70,000 
Bromine, clemental с/ 3,100 3,000 3,200 2,290 2,500 
Cement, h i thousand tons 26,300 26,500 21,200 19,300 20,200 
Clays: 
Bentonite е/ 4/ 10,000 10,000 6,000 6,000 7,000 
Kaolin and kaolinitio olay (marketa thousand tons 367 344 334 295 300 
R olay, ified do. 16 15 8 7 8 
Diamonds: Synthetio, industrial с/ thousand carats 5,000 4,000 3,500 3,500 3,500 
Diatomite е/ thousand tons 250 250 85 85 90 
Feldspar, crude c/ do. 420 400 282 274 300 
Fluorspar: 
Crude do. __ 
Marketable: 
Acid and ceramio-grade do. 145 146 118 96 105 
Metallurgical-grade do. 113 50 15 20 26 
Total do. 258 196 133 116 131 
Gypsum and anhydrite, crude do. 5,800 5,600 5,160 5,000 5,000 
Kyanite, andalusite, related materials do. 50 50 50 50 50 
Lime: Quicklime, h lime, dea do. 3,000 3,000 3,000 3,000 2,500 
Mica e/ 7,000 6,000 12,000 8,000 8,000 
Nitrogen: N content of ammonia thousand tons 1,590 1,600 1,850 1,870 1,800 
Pi ts, mi natural: Iron oxide е/ 15,000 14,000 12,000 1,000 1,000 
: Thomas thousand tons 488 538 356 300 300 
Potash: 

Gross weight (run-of-mine) do. 9,470 9,500 8,570 8,200 8,000 
K20 equivalent (run-of-mine) c/ do. 1,400 1,400 1,400 1,100 1,000 
K20 equivalent (marketable do. 1,290 1,130 1,140 890 870 

Pozzolan and lapilli е/ до. 336 400 404 $26 $00 
Salt: 

Rock salt e/ do. 790 800 103 116 100 

Brine salt (refined) do. 1,160 1,000 1,650 1,310 1,400 

Marine salt do. 1,300 1,200 1,160 1,200 1,200 
Salt in solution do. 3,360 3,500 3,210 4 4,200 

Total e/ do. 6,610 6,500 6,120 6,980 6,900 
Sodium compounds: е/ 

Soda ash do. 1,180 1,140 1,100 1,220 1,200 

Sodium sulfate do. 120 93 77 62 65 
Stone, sand and gravel: 

Limestone, agricultural and industria do. 7,000 6,000 6,000 6,000 6,000 

Slate, roof e/ do. 40 50 45 26 30 


TABLE 1—Continued 
FRANCE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 
MINERAL FUELS AND RELATED MATERIALS 
Asphaltio material с/ 44,500 45,000 39,400 52,700 50,000 
Carbon black c/ 252,000 250,000 200,000 205,000 200,000 
Coal, including briquots: 
Anthracite and bituminous thousand tons 10,500 10,100 9,480 8,680 7,460 
Lignite do. 2,260 1,960 1,580 1,670 1,600 
Total do. 12,700 12,100 11,100 10,300 9,060 
Briquets с/ do. $40 $00 $00 500 500 
Coke, metallurgical do. 5,210 5,320 5,360 4,750 4,800 
Ges, natural: 
Gross million oubic meters 4,330 4,100 3,300 3,300 3,400 
Marketed do 3,030 2,850 2,280 2,520 2,500 
Petroleum: 
Crude usand 42 barrels 000 21 21 20,000 20,400 
Refinery products 
Liquefied petroleum gas do. 32,500 30,000 29,300 r/ 31,300 r/ 28,900 
Gasoline, all kinds do. 141,000 145,000 150,400 r/ 149,400 r/ 147,000 
Jet fuel e/ do. ,000 40,000 41,300 r/ 43,700 r/ 46,700 
Kerosene do. 462 500 500 500 500 
Distillate fuel oil do. 210,000 210,000 200,000 200,000 200,000 
Heavy fuel oil do. 76,500 75,000 76,000 76,000 79,300 
Other products. do. 42,000 40,000 40,000 40,000 40,000 
Refinery fuel and losses do. 20,200 20,000 20,000 20,000 20,000 
Total e/ do. 563,000 561,000 558,000 r/ 561,000 r/ 563,000 


e/ Estimate. r/ Revised 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through Jan. 1995 

3/ In addition to the commodities listed, France also produces germanium from domestic ores and has been described as the world's leading producer of this commodity in French sources. 
Output was reported as being all from the Seint-Salvy Mine. Unfortunstely, actual output is not regularly reported, and the ore from this mine is not sufficiently uniform in grade to permit 
estimates of output based on reported concentrate production. In addition France produces large quanties of stone, but statistics on output are not available. 

4/ Includes smectic clay. 


TABLE 2 
FRANCE: 1993 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES 1/ 
(Thousand dollars) 
Exports Imports Net gain Exports to Imports from Net gain 
Mineral commodity to EU from EU or (loss) the world the worid or (loss) 
Crude industrial minerals: 
Feldspar 5,309 1,003 4,306 6,098 5,422 676 
esite 157 169 (12) 175 461 (286) 
Slate 3,674 4,128 (454) 3,994 4211 (217) 
Other 406,498 354,019 52,479 554,730 630,841 (76,111) 
Total 415,638 359,319 56,319 564,997 640,935 (75,938) 
Metalliferous ores: 
Copper 221 794 (573) 525 860 (335) 
Lead 14 1,457 (1,443) 16 23,976 (23,960) 
Tin 45 78 (33) 45 78 (33) 
Zinc 3,861 25,212 (21,351) 3,883 124,163 (120,280) 
Other (including waste and scrap) 876,650 380,875 495,775 1,011,548 1,172,294 (160,746) 
Total 880,791 408,416 472,375 1,016,017 1,321,371 (305,534) 
Nonmetallic mineral manufactures 223,146 463,205 (240,059) 579,788 860,503 (280,715) 
Metals: 
Iron and steel 4,739,405 4,667,317 72,088 7,641,104 5,511,649 2,129,455 
Mercu 71 510 (439) 139 581 (442) 
Other nonferrous metals 2,452,838 2,263,789 189,049 3,331,928 4,092,780 (760,852) 
Total 7,192,314 6,931,616 260,698 10,973,171 9,605,010 1,368,161 
Mineral fuels 3,571,250 4,801,745 (1,230,495) 5,826,961 18,682,131 (12,855,170) 


1/ Table prepared by Harold Willis, Section of International Data. 


ТАВГЕ 3 
FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of 
Commodi and major equity owners facilities Annual capacit 
Alumina Aluminium Péchiney (Government) Plant at Gardanne, Bouches-du-Rhone Province 700 
Aluminum do. Aluminum smelters at: 
Do. do. Saint-Jean-de-Maurienne, Savoie Province 120 
Do. do. Noguéres, Pyrénées, Atlantiques Province 115 
Do. do. Lannemezan, Hautes- Province 63 
Do. do. Auzat, Ariéege Province 44 
Antimony, metal Société Nouvelle des Mines de la Lucette Plant at Le Genest, Mayeene Province 10 
Barite Barytine de Chaillac Mine and plant at Chaillac, Indre Province 150. 
Do. Société Industrielle du Centre Mine at Rossigno, Indre Province 100 
Bauxite Aluminium Péchiney (Government) Mines in Var Province 900 
Do. Société Anonyme des Bauxites ct do. 400 
Do. Alumines de Province (S. A.B.A .P.) do. 
Cadmium tons Compagnic Royal Asturienne des Mines Plant at D'Auby-les-Douai, Nord Province 300 
Cement Eight companies, of which the largest аге: 80 plants, including- 23,233 
Do. Cement La Farge France 15 plants; 7,815 
Largest at St. Pierre-la-Cour (1,160) 
Do. Société des Ciments Francais 13 plants; 6,190 
Largest at Gargenville (1,100) 
Coal Charbonnages de France (CDF) including: 13,000 
Do. Bassin de Paris Mines and washeries in middle France (2,500) 
Do. Bassin de Nord-Pas-de-Calais Mines and washeries in northern France (1,000) 
Do. Bassin de Lorraine Mines and washeries in eastern France (9,500) 
Cobalt, metal . tons Société Métallurgique Le Nickel (SLN) Plant at Sandouville, near Le Havre 600 
Copper, metal Compagnie General d'Electrolyse du Palais Electrolytic plant at Palais-sur-Vienne 45 
Do. Société Francaise d' Affinage du Cuivre. Smelter at Poissy 11 
Do. Affinerie Sud-Ouest Refinery at Toulouse 2 
Feldspar Denain-Anzin Minéraux S.A. Mine and plant at St. Chély d' Apcher 55 
Ferroalloys Société du Ferromanganese de Paris, Outreau Plant at Boulogne-sur-Mer 420 
Do. Péchiney Electrométallurgie (Government) Plants at Bellegarde 387 
Do. Chromeurope S.A. Plant at Dunkerque 25 
Fluorspar Société d'Enterprises, Carrières et Mines de l'Esterel Forsante Mine, at Adrets d'Esterel, Var Province 150 
Do. Denain-Anzin Minéraux Mine and plant at Escaro, Pyrénées 120 
Do. Société Générale de Recherches et d'Exploitation Miniére Mine at Montroc, Tam Province 100 
Gold kilograms Société des Mines du Bourneix (Government) Mines in the Saint Yrieix la Perche District, Limoges 5,000 
Do. do. Mines d'Or de Salsigne Mines near Carcassonne 3,000 
Iron and Steel: 
Iron ore Lormines S.A. (Government) Mines in Bassin de Lorraine, eastern France 8,000 
Steel Usinor-Sacilor (Government) Dunkerque 7,500 
Do. do. Fos-sur-Mer 4,200 
Do. do. Seramange 3,000 
Do. Sollac, Unimetal (Usinor-Sacillor, 100%) Gadrange, Neuves Maisons, Thonville, Trith-St- 8,400 
Lead, metal Société Miniere et Metallurgique de Penarroya S.A. Imperial smelter, Noyelles Godault 150 
Magnesium, metal Société Française d'Electro-Metallurgique, (Péchiney) Plant at Marignac, Haute Garonne 14 
Natural gas Шоп cubic meters Société Nationale Elf Aquaitane (SNEA) Gasfield and plant at Lacq 20,000 
Nickel, metal Société Métallurgia le Nickel (SLN) Plant at Sandouville 16 
Petroleum: 
Crude barrels per day Société National Elf Aquaitane (SNEA) Paris Basin oilfields 1,000 
Refined do. Compagnie Française de Raffinage (Total) Refineries at Gonfreville and La Mede 446,000 
Shell-Francaise Refinery at Petite Couron 285,000 
Do. Refinery at Berre 270,000 
Do. Elf-France Refinery at Feyzin 120,000 
Do. Refinery at Donges 200,000 
Do. | Refinery at Gr andpuits 96,000 
Do. Société Francaise British Petroleum (S.F.B.P.) Refineries at Lavera 175,000 
Do. Esso S.A. Refineries at Fos-sur-Mer 237,000 
Do. Mobil Oil Francaise Refineries at Gravenchon 62,000 
Do. Cie. Rhenane de Raffinage (CRR) Refinery at Reichstett $0,000 
Potash, K2O Mines de Potasse d' Alsace S.A. (M.D.P.A.) Mines at Amélie, Marie-Louise, and Theodore, in Alsa 1,750 
Salt, rock Compagnie des Salins du Midi et des Salines de l'Est Varangeville Mine at Saint-Nicolas-de-Port 9,000 
Sulfur Société Nationale Elf Aquaitane (SNEA) Byproduct from natural gas desulfurization, Lacq plant 3,000 
Talc Talcs de Luzenac S.A. (RTZ Corp. 10096) Trumons Mine near Ariège, Pyrenees 350,000 
Uranium, U3O8 tons Compagnie Général des Matérials Nucleaires (Government Mines at Limousin, Vendee, and Hérault 1,800 
Zinc, metal Compagnie Royal Asturienne des Mines Electrolytic plant, Auby-Ics-Douai 115 


Do. Société des Mines et Fonderies de Zinc de la Montagne Electrolytic plant at Viviez 110 
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THE MINERAL INDUSTRY OF 


GABON 


By Philip M. Mobbs! 


Gabon is rich in natural resources and the development 
of its mineral and petroleum resources has been a key 
element in the Nation's economic advancement. In 
1994, Gabon's mineral economy continued to be 
dominated by the oil sector. Crude oil production and 
refined petroleum products output had recently accounted 
for about 65% of the gross domestic product (СОР) and 
90% of total exports. Manganese ore and uranium 
concentrate production also made а significant 
contribution to the Nation's economy; however, 
production levels for both minerals remained below 
capacity. 

Gabon and other African members of the Communauté 
Financiére Africaine franc (CFAF) zone devalued their 
currency, from CFAF 50 to 1 French franc (FFr) to 
CFAF 100 to 1 FFr on January 12, 1994. 


Government Policies and Programs 


The Government had recently liberalized its mineral 
concession contract terms, shifting from an emphasis on 
taxation to spending commitments by private companies. 
Crude petroleum production-sharing agreements had 
provided for Government participation as a joint-venture 
partner, in addition to a royalty of 2096. 

The basic mining law of Gabon was the 1962 Mining 
and Petroleum Code, Law 15/62, as modified in 1968 by 
Law 16/68 and in 1970 by Decree No. 981. The mining 
fiscal regime is now governed by Ordinance No. 
38/79/PR. Petroleum exploration and exploitation was 
further regulated in 1974 by Law 14/74 and reregulated 
in 1982 by Law 14/82. 


Environmental Issues 


The Gabonese environmental law, Law 16/93 Relating 
to the Improvement and Protection of the Environment, 
dated August 26, 1993, contained a section that 
addresses mining and petroleum activities. — The 
Direction Générale de l'Environnement administered 
environmental oversight. 

Petroleum companies’ environmental actions, such as 
flying in equipment instead of constructing haul roads 
through the coastal forests, have frustrated increasing 
local expectations that international mineral companies 


should provide public infrastructure. The 1994 startup 
of the Elf Gabon’s Avocette Field was disrupted by local 
residents who envisioned that new roads and public (non- 
employee) social service facilities would be provided by 
the oil companies. 

Reducing natural gas burn-off was addressed as part of 
a proposed oil legislation package. Utilization of 
produced gas, a significant proportion of which is 
presently being flared, could increase the Nation’s 
energy efficiency and somewhat relieve related 
environmental concerns. 


Production 


Continued weak demand in domestic and foreign 
markets for primary raw materials resulted in a minimal 
production increase in manganese and uranium output 
since 1993. Production was not expected to return to 
1980 volumes in the near future. (See table 1.) 


Trade 


France was Gabon’s principal trading partner. 
Petroleum accounted for about 90% of Gabon’s exports. 
Other major export commodities included manganese, 
uranium, and wood. The United States primarily 
imported petroleum from Gabon. 

Almost one-half of Gabon’s imports were machinery, 
equipment, and manufactured goods destined to support 
the petroleum and mining sectors, with France providing 
a significant proportion of imports. 


Structure of the Mineral Industry 


A number of private companies were active in Gabon’s 
mineral industry. Most of them were subsidiaries of 
French companies, although several U.S. firms were 
active in the petroleum exploration. The Government 
had a share in nearly every mineral venture, ranging 
from 15% to more than 90%. (See table 2.) The 
structure of the mineral industry continued to be shaped 
by the Government’s push to diversify its partnership 
mix by soliciting new international participants for the 
Gabonese mineral industry. 
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Commodity Review 
Metals 


Gold.—All production of gold was by artisanal 
miners, with the Etéké goldfield being the largest. The 
Canadian company, Golden Star Resources, announced 
that its Pan African Resources Corp. subsidiary had 
entered into an option and a 3-year exploration 
agreement for a 960-square-kilometer gold project at 
Etéké. Aurtec Mining Development Inc., also Canadian, 
continued work on the Bakoudou project, approximately 
30 kilometers (km) south of Moanda. 


Manganese.—Comilog's production was significantly 
below capacity owing to lack of demand by the steel 
industry. Ore was drawn from a number of open pit 
operations on the Mangombe Plateau at Moanda and 
blended to customer specifications. The company 
produced high-grade manganese ore (48% to 52% 
manganese) for the metallurgical and specialty chemicals 
markets. Comilog also produced battery-grade ore (82% 
to 85% manganese oxide) for the export market. All 
marketable product was shipped to the Port of Owendo 
via the Trans-Gabon Railroad. The Société du 
Ferromanganése de Paris-Outre in France imported a 
significant proportion of Comilog's output. 


Uranium.—Production by the Compagnie des Mines 
d'Uranium de Franceville (COMUF) was from the 
country's only underground operation. Two mines were 
active, the Oklo and Okelobondo Mines. Owing to its 
higher-grade ores, emphasis was placed on the 
Okelobondo Mine, which is actually an extension of the 
Oklo Mine at depth. Mechanization of operations 
continued at Okelobondo with the aim of improving its 
productivity. АП reserves currently known would be 
mined by underground methods, excluding the Mberse 
deposit. 

COMUF continued to restructure operations and 
reduce costs, allowing the company to continue 
production at a reduced volume despite the significant 
depression of world market prices by the post-Cold War 
uranium surplus. Моге than 60% of COMUF's 
employees had been laid off in the last 5 years. Also, 
traditional, ancillary company-sponsored employee 
perquisites, such as community education, family 
housing, and sports teams, were divested by COMUF. 

The European Community processed a $16.2 million 
Sysmin loan to rehabilitate the mining industry in 
Gabon. COMUF proposed to drill four ventilation 
shafts and fan drifts to improve the radiation protection 
system at the Oklo and Okelobondo Mines. COMUF 
also suggested a portion of the loan be used to fund a 
new enterprise that would quarry sandstone at Mounana. 
The new company could employ some of COMUF's 
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laid-off miners. 
Mineral Fuels 


Gabon's marketed gas production was minimal and 
less than 100 million cubic meters, or approximately 3% 
of overall gas production was sold. About 22% was 
reinjected for reservoir pressure maintenance and the 
remainder was flared. 

Gabon's largest petroleum field was Shell-Gabon's 
Rabi-Kounga onshore field. Elf-Gabon operated 22 
offshore and 12 onshore fields, including the Avocette 
Field, which came on-stream during the year. 

Кек Energie France drilled two new wells and 
completed a four-well workover program at Inguessi, 
which increased production by almost one-third. Kelt 
had acquired the Inguessi Field from Amoco in 1993. 
During 1994, Kelt obtained Elf’s and Shell's interests in 
the Lucina and Lucina Ouest Fields on the offshore 
Malembe permit and British Gas Corporation's (BGC) 
Obando, Octopus, and Pelican Fields. 

Occidental Petroleum (Oxy) obtained an exploration 
licenses for three offshore concessions and acquired 
BGC's 50% interest on the Chaillu permit. 


Reserves 


Gabon had an estimated 45 million metric tons (Mmt) 
of recoverable manganese reserves, according to 
Comilog. The Government estimated uranium reserves 
at 28,000 mt as uranium metal in ores averaging 0.3% 
uranium. 

Iron ore resources at Belinga were 566 Mmt grading 
64.24% iron, 2.18% silica, and 0.122% phosphorus, 
according to the Government. Of this amount, 
approximately 345 Mmt was low phosphorus (less than 
0.07% phosphorus) material. 


Infrastructure 


The 669-km-long Trans-Gabon Railroad, operated by 
the Government's Office du Chemin de Рег 
Transgabonaise (OCTRA), was the most important 
infrastructure unit in Gabon, linking Franceville in the 
southeast with the Atlantic coast Port of Owendo. It was 
used for the shipment of both manganese and uranium, 
as well as wood products, fuel, and equipment, and was 
expected to facilitate further mineral development, such 
as diamond, iron ore, and gold. Gabon's petroleum 
pipeline infrastructure was particularly well developed, 
terminating at loading terminals at Cap Lopez and 
Gamba. 

Restructuring railroad operations was the objective of 
a $5 million loan from the World Bank. А proposed 
6096 increase in OCTRA's manganese transportation 
rates was suspended in July. Comilog is expected to be 


adversely impacted by increased transportation costs. 
Outlook 


Further development and expansion of the mineral 
sector remains dependent upon world markets for 
crudepetroleum, manganese, and uranium since most of 
the country's output is exported. ОП is expected to 
continue to account for a significant proportion of the 
economy and any future fluctuations in the petroleum 
sector would have a corresponding impact on the 
Nation's economy. The establishment of a formal gold 
mining sector is underway. 

Gabon's existing infrastructure, particularly the Trans- 
Gabon Railroad and the Port of Owendo, should 
encourage further diversification of the economy and 
growth. 


'Text prepared June 1995. 

Where necessary, values have been converted from Communauté 
Financiére Africaine francs (CFAF) to U.S. dollars at the average rate of 
CFAF555.2=US$1.00 for 1994 and CFAF283.16=US$1.00 for 1993. 


Major Sources of Information 
Ministere des Mines, et Ressources 
Hydrauliques 

Libreville, Gabon 

Facimile: (241) 72-49-90 


Energie, 


Direction Générale de l'Environnement 
B.P. 3241 
Libreville, Gabon 
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ТАВГЕ 1 
GABON: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 /e 
Cement: 
Clinker 113,000 126,000 138,000 141,000 147,000 /4 
Cement, hydraulic 5/ 116,000 117,000 116,000 132,000 126,000 
Diamond, gem and industrial е/ carats 500 500 500 500 500 
Gas, natural, gross: 6/ million cubic meters 2,490 2,500 2,610 2,800 3,000 
Gold, mine output, Au content 7/ kilograms 80 50 70 120 72 /4 
Manganese: 
Metallurgical-grade ore, gross weight (50% to 53% Mn) 2,360,000 1,570,000 1,460,000 1,400,000 1,440,000 
Pellets, battery- and chemical-grade, gross weight 
(82% to 85% MnO2) 62,600 55,000 101,000 100,000 100,000 
Total 2,420,000 1,630,000 1,560,000 1,500,000 1,540,000 
Petroleum: 

Crude thousand 42-gallon barrels 100,000 110,000 115,000 110,000 120,000 
Refinery products do. 5,670 5,430 5,540 6,200 /r 6,200 
Uranium oxide (U3O8 ), content of concentrate 828 700 700 600 650 /4 

e/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. Totals are also rounded and may not add . 

2/ Table includes data available through June 12, 1994. 

3/ In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is also produced, but output is not reported an 
available information is inadequate to make reliable estimates of output levels. 

4/ Reported. 

5/ Includes cement produced from imported clinker. 

6/ Reinjected for repressuring. 

7/ Gold production figures do not include production smuggled out of the country. Smuggled production in 1994 was estimated to exceed 400 kilograms. 


TABLE 2 
GABON: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Cement 
Cement Société des Ciments du Gabon (Government, 90.54%; Clinker-grinding plant at Owendo 270 
ELF-Gabon, 9.4496) 
Do. do. Clinker-grinding plant at Franceville 130 
Clinker do. Clinker plant at N'Tooum, 40 350 
kilometers east of Libreville 
Manganese Compagnie Miniére de l'Ogooué (Government, 29.2396; Open pit mine at Moanda 2,700 
Compagnie Francaise de Mines, 17.6096; Gengabon, 15.196) 
Petroleum, crude thousand 42-gallon barrels  ELF-Gabon (Société Nationale ELF Aquitaine of France, 7596 Anguille, Barbier, №. Baudroie, Breme, 
Government, 2596) Gonelle, Grondin Marine, Mandaros, 
and Torpille offshore fields 24,000 
Do. do. do. Coucal onshore field 6,000 
Do. do. Shell Gabon (Royal Dutch-Shell, 75%; Government, 15%; Rabi Kounga Field, 100 kilometers 55,000 
Amerada Hess 1096) north of Gamba 
Do. do. do. Gamba-Ivinga Field, onshore at Gamba 4,000 
Do. do. Кек Energie France, 45% Oguendjo offshore field, 85 kilometers 1,000 
southeast of Port Gentil 
do. Kelt Energie France, 75% and Government 25% Lucina Marine offshore field, 15 4,000 
kilometers south of Mayumba 
Do. do. Kelt Energie France, 50% and London and Scottish Obando, Octopus, and Pelican offshore 5,000 
Marine, 50% joint venture fields, 60 kilometers southwest of Port 
Gentil 
Petroleum products do. Compagnie Gabon-ELF de Raffinage (ELF-Gabon, 70%, Refinery at Port Gentil 8,760 
Government, 30%) 
Uranium, oxide tons Compagnie des Mines d'Uranium de Franceville (Compagnie Two mines near Mounana 1,770 


Francais de Mokta , 38.98%; СОСЕМА, 29.43%; Government, 


24.75%; others, 6.84%) 


THE MINERAL INDUSTRY OF 


GEORGIA 


By Richard M. Levine! 


Georgia has a diverse mineral industry, producing 
fuels, ferrous and nonferrous metals, ferroalloys, and 
industrial minerals. It is a major producer of manganese 
from the Chiatura deposit, although reserves of high- 
grade ore are almost depleted. The manganese is used 
in Georgia for ferroalloy production at the Zestafoni 
ferroalloys plant. A small amount of iron ore also is 
mined. At the Madneuli complex in Georgia, a copper- 
barite polymetallic ore deposit is exploited for copper, 
barite, and a range of byproduct minerals, including gold 
and silver. Production of lead and zinc occurs at the 
Kvaisi lead-zinc deposit, and arsenic is mined from the 
Lukhumskoye and Tsanskoye deposits. Georgia also 
produces a range of industrial minerals, including 
bentonite, diatomite, talc, zeolites, and semiprecious 
stones as well as coal, gas, and oil. 

In 1994, Georgia’s gross domestic product (GDP) 
reportedly decreased by 30% compared with 1993, 
while industrial output decreased by almost 4096. These 
reported economic indicators were comparable to the 
preceeding 2 years, when declines ranged from 30% to 
more than 4096 and were among the most severe 
decreases in the Commonwealth of Independent States 
(CIS). This reflected, in part, the havoc caused by civil 
warfare in the country.? 

To deal with severe energy supply problems, Georgia 
drew up a program for energy that calls for development 
of a large number of small fuel and power engineering 
projects, including small hydroelectric powerplants, and 
small coal processing installations, including briqueting 
plants.? Construction reportedly was commencing on an 
oil terminal at Poti. The terminal reportedly will handle 
60,000 to 70,000 metric tons (mt) of diesel fuel, which 
will enable Poti to compete with the Russian Black Sea 
Ports of Tuapse and Novorossiysk.* 

The Georgian Government reportedly decided to 
introduce a single state system to monitor the 
environment. The system will observe and assess the 
condition of the environment as well as make forecasts.° 

In 1994, the Georgian economy and mineral industry 
were beset not only by the problems resulting from the 
breakdown in the centrally planned economic system of 
the former Soviet Union (FSU), but also by political and 
ethnic conflicts. These conflicts impeded both Georgia's 
economic growth and its transition to a market economy. 

It is estimated that production of most mineral 


commodities decreased because of the political and 
economic turmoil and shortages in fuel and other 
material supplies. 

Georgia was formulating plans to privatize its 
industrial sector. However, according to a March 1994 
report, Georgia planned to maintain under state control 
for the near future the transportation, natural gas, and 
power engineering sectors. 

Regarding production of mineral commodities, copper 
is produced at the Madneuli mining and beneficiation 
complex, which has the estimated capacity to produce 
about 12,000 metric tons per year (mt/a) of copper in 
concentrate. In 1994, production fell to an estimated 
2,000 mt/a of copper in concentrate. Georgia reportedly 
was shipping copper in concentrate to Russia and 
Switzerland in exchange for gold, presumably to build 
up its bullion stocks.’ 

Gold production in Georgia was estimated to have 
fallen from 1.9 mt/a in 1991 to less than 1 mt/a in 1994. 
Plans called for increasing gold output to 4 mt/a by 
1997. Production occurs at the Madneuli complex, 
where gold is produced as a byproduct of polymetallic 
ores containing copper, lead, and zinc. An Australian 
firm, Resources Consortium, has negotiated a joint 
venture with Madneuli to provide technology to increase 
gold extraction from ore mined at Madneuli.* 

Georgia reportedly has the capacity to produce 5.1 
million metric tons per year (Mmt/a) of manganese ore 
at the Chiatura complex and 98,900 та of 
ferromanganese at the Zestafoni ferroalloys plant. 
Georgia was engaged in studying the feasibility of 
producing electrolyte manganese and potassium 
permanganate from ore.’ 

Georgia imported all of its natural gas requirements 
from Turkmenistan, but had fallen behind on its 
payments." Although Georgia required between 23 and 
24 million cubic meters of natural gas per day, it was 
obtaining less than one-half that amount. Furthermore, 
owing to lack of payment, Turkmenistan was curtailing 
its gas supply to Georgia. 

According to the chairman of the Georgian Oil 
Department (Saknavtobi), Georgia has between 320 and 
340 million metric tons (Mmt) of oil reserves. 
Reportedly, agreements had been reached with United 
States and British firms on exploitation of deposits, with 
Austrian partners on construction of an environmentally 
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sound oil refinery near Samgori, and with a United 
States-Israeli firm on reconstruction of oil pipelines. 
The Georgian Oil Department Chairman stated that the 
country could become self-sufficient in oil in 1 or 2 
years. 2 

Georgia has a diverse range of mineral resources, 
many of which have not yet been exploited. Mineral 
resources in Georgia include antimony, arsenic, barite, 
bentonite, copper, diatomite, dimension stone, hard and 
brown coal, iron, lead, manganese, mercury, peat, 
petroleum, precious and semiprecious stones, talc, 
zeolites, and zinc. Reserve figures for most metals are 
still not available. For the few metals for which data 
have been given, Georgia reportedly has manganese 
reserves of 240 Mmt grading 17% to 25% Mn at the 
Chiatura deposit, hard coal reserves of 335 Mmt at the 
Tkibuli and Tkvarcheli deposits, gold reserves of 260 mt 
in the Madneuli and Bolnisi regions, and silver reserves 
of 1,500 mt. 

Reserves in Georgia were assessed according to the 
Soviet classification system, which is not comparable to 
the system used in the United States. The economic 
criteria used in this system were designed for a centrally 
planned economic system that did not account for 
production costs in the same way as a market economy 
system. For a full explanation of the Soviet reserve 
classification system, refer to the reserve section in the 
chapter on Russia. 

. Georgia, which has its western border on the Black 
Sea, is bordered to the north by Russia, to the east by 
Azerbaijan, and to the south by Armenia and Turkey. 
The Caucasus Mountains form the major part of the 
terrain. Through its ports of Batumi, Poti, and Sukhumi 
on the Black Sea, Georgia is able to ship its output to 
world markets. The port at Batumi is a major shipment 
center for refinery products. As of 1990, Georgia had 
1,570 kilometers (km) of railroads that is all electrified, 
not including industrial railroads, and 33,900 km of 
highways, of which 29,500-km was hard surfaced. One 
special means of transport employed in Georgia is aerial 
cables, of which there are about 100 in operation, with 
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a number used at mineral production sites. 

Georgia has significant mineral deposits, but the future 
of its mineral industry initially would depend on the 
country establishing political and economic stability to 
permit a more secure investment climate. If this stability 
were to be established, Georgia's favorable location on 
the Black Sea should enable it to reach world markets at 
reasonable cost; it already possesses supply routes to 
other FSU countries. Georgia can produce manganese 
and ferromanganese that could be sold on world 
markets. However, most of Georgia’s manganese 
reserves of high-grade oxide ores are depleted and 
production has declined sharply during the past decade. 
The expansion of this industry in the future will depend 
on the development of carbonate ores from which it is 
more difficult to obtain a commercial product. Georgia 
also either produces or has reserves of a number of 
metals and nonmetallic minerals that could possibly 
compete on world markets. An assessment of Georgia's 
mineral production and reserves in terms of production 
costs and available markets would be needed to 
determine the viability of the country's mineral industry 
as it makes the transition to a market economy. 


"Text prepared June 1995. 

?[nterfax Business Report, Denver, Colorado, Feb. 7, 1995, p. 3. 

‘Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, Jan. 7, 1994, pp. WD/2, 3, Georgian Radio, Tbilisi, Dec. 31, 
1993. 

*Interfax Statistical Report, Denver, Colorado, June 3-10, 1994, p. 2. 

‘Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, June 25, 1993, p. A/13, Tbilisi Radio, June 16, 1993. 

“Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, Mar. 14, 1994, p. WA/4, Iberia News Agency, Tbilisi, Mar. 
14, 1994. 
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ТАВГЕ 1 
GEORGIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1992 1993 
Arsenic, mine output 1,500 1,000 
Barite 40,000 30,000 
Bentonite 150,000 100,000 
Cement 1,000,000 700,000 
Coal 181,000 150,000 
Copper, Cu content of concentrate 5,000 3,000 
Diatomite 75,000 50,000 
Gold kilograms 1,500 1,000 
Iron and steel: 
Steel,crude 529,000 3/ 215,000 3/ 
Pig iron 274,000 3/ 88,000 3/ 
Lead, Pb content of ore 800 500 
Manganese ore, marketable 1,200,000 1,000,000 
Mn content of ore 350,000 250,000 
Petroleum, crude 150,000 120,000 
Zinc, Zn content of ore 2,000 1,500 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data and estimates based on information available through June 16, 1995. 
3/ Reported figure. 
TABLE 2 
GEORGIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Metric tons unless otherwise specified) 
Major operating Location of main 
Commodity company facilities 
Arsenic, mine output Lukhumi deposit Upper Racha region 
Tsana deposit Lower Svanetiya region 
Metallic arsenic and arsenic compounds 
Racha, Tsana mining and Racha region 
chemical plants Lower Svanetiya region 
Barite Chordskoye deposit Onskiy rayon 
Bentonite Gumbrskoye and Askanskoye deposits Gumbra, Askana regions 
Cement Rustavi cement plant Rustavi 
Coal Tkibuli-Shaorskoye, Tkvarchelskoye, Tkibuli, Tkvarcheli, Akhaltsikhe 
deposits regions 
Copper Madneuli complex Madneuli region 
(copper content of ore) 
Diatomite Kisatibskoye deposit Kisatibi region 
Ferroalloys Zestafoni plant Zestafoni (now Zestap'oni) 
Do. do. do. 
Do. do. do. 
Gold Madneuli complex Madneuli region 
Lead-zinc Kvaisi deposit Kvaisi region 
Do. do. do. 
Manganese, ore Chiatura complex Chiatura region 
Petroleum, crude About 60 wells accounting for 9896 Mirzaani, Teleti, Supsa regions 
of output 
Steel, crude Rustavi steel mill Rustavi 


e/ Estimated. NA Not available. 


116,000 3/ 


Annual capacity e/ 


NA. 
70,000. 
200,000. 
1,500,000. 
300,000. 


12,000. 


150,000. 
100,000 
(ferromanganese). 
250,000 
(silicomanganese). 
250,000 
(manganese sintor). 
2. 
1,200 
(lead). 
3,000 
(zinc). 
2,000,000. 
200,000. 


1,500,000. 
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THE MINERAL INDUSTRY OF 


GERMANY 


By Staff! 


Germany's economic situation improved in 1994 as a 
result of a strengthened export market and the continued 
strong activity in the domestic construction industry, 
especially in the eastern States of the country. The gross 
domestic product (GDP) in Germany in 1994 increased 
by 2.9% for the country as a whole. Because the old 
and new countries were still not entirely comparable in 
1994, data for both parts were still being collected by 
the Federal Bureau of Statistics. The GDP rose by 2.3% 
in the western States and by 9.2% in the eastern States 
during 1994. Comparable figures for 1993 were a drop 
of 1.796 for the western States and a rise of 5.896 for 
the eastern States. All German GDP in 1994 was the 
equivalent of US$2,047 billion, of which 89.7% was 
accounted for by the western States and 10.376 by the 
eastern States, compared with 91.2% for the western 
States and 8.8% for the eastern States in 1993. 

During the year, private consumption in the country as 
a whole increased by 4.0% while exports, based on 
value, rose by 7.3% and imports, also based on value, 
rose by 5.9%. In the western States, private 
consumption rose by 3.5% and in the eastern States, it 
rose by 7.6%. With respect to foreign trade, exports of 
goods made in the western States increased by 8.1% 
while exports of goods from the eastern States rose by 
23.1%, both based on value. Imports increased in both 
sections of the country, by 7.0% in the western States 
and 10.6% in the eastern States, based on value. The 
trade balance for the country as a whole for 1994, at a 
surplus the equivalent of US$11.7 billion, was more than 
double the US$5.5 billion surplus of 1993. In the 
construction industry, while building in the western 
States leveled off during 1994, it increased in the eastern 
States by 40% for the industry as a whole and by 25% 
for private dwellings. 

Despite Germany's improving economic situation, 
some problems persisted in 1994. Unemployment during 
the year averaged 9.6% for the country as a whole and 
was 8.3% in the western States and 14.8% in the eastern 
States, figures that the Government considered too high. 
Despite the expanding world economy and international 
trade and increased German exports, the fact that the 
German Mark (DM) increased in value against the U.S. 
dollar and the currencies of other important trading 
partners prevented German exports from increasing even 
more than they did, thus limiting industrial production 


and thereby also the expansion of the labor market. 
Government Policies and Programs 


The German Government's policies were concerned 
with fighting inflation, lowering unemployment, 
increasing the country's international competitive status, 
safeguarding the environment, incorporating the five 
States of the former German Democratic Republic 
(GDR) into the Federal Republic, and other issues in an 
effort to revive the economy. Of all the issues, the 
incorporation of the eastern States into the Federal 
Republic remained one of the most complex. The 
agency responsible for privatizing the former East 
German state holdings, the Treuhandanstalt (Trustee 
Agency), ceased to exist at yearend 1994. It was 
replaced by several smaller agencies for specialized 
tasks, such as overseeing the cleanup of failed mining 
operations. The property still held by Ше 
Treuhandanstalt at the end of the year was transferred to 
the Interest Management Association (Beteiligungs 
Management Gesellschaft mbH). Another group that 
took over some of the Treuhandanstalt’ responsibilities 
of the Federal Agency for Special Tasks Resulting from 
Unification (Bundesanstalt fur vereiningungsbedingte 
Sonderaufgaben or BVS). The BVS was given the 
responsibility for supervising the agreements the 
Treuhananstalt made with buyers and investors and 
liquidating the 3,500 unprofitable former East German 
companies it inherited from the Treuhandanstalt. 

When the Treuhandanstalt was established in March 
1990 to privatize the state-run economy of the GDR, it 
became the owner of 13,781 industrial enterprises plus 
10,652 small shops and other retail businesses, 
employing about 4 million people, 3.5 million of which 
were industrial workers. The industrial enterprises 
included the large lignite and potash mines, steel plants, 
industrial minerals mines and plants, chemical concerns, 
lignite-fired powerplants, and other mineral related 
concerns. In the 56 months of its existence, it privatized 
the retail outlets, closed 3,527 industrial enterprises and 
sold the rest. Of the industrial enterprises sold, 2,679 
were management buyouts, 855 were sold to foreign 
investors, and the rest were sold to west German 
investors. The Treuhandanstalt attracted investment 
commitments into the eastern States for the equivalent of 
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about US$130 billion and earned the equivalent of about 
US$40 billion from sales. The Treuhandanstalt left the 
federal Government with a debt of about US$170 billion. 
This debt was partly the result of saving jobs in 
unprofitable enterprises, even though 60% of the 
employees in the enterprises that the Treuhandanstalt 
took over lost their jobs. For example, the subsidy for 
saving jobs at the EKO Steel plant was at a cost of the 
equivalent of over US$430,000 per job for thousands of 
jobs. The same held true for the shipbuilding and other 
industrial sectors of the eastern economy. 

Of the 855 enterprises sold to foreign investors, the 
major investing countries, with the number of enterprises 
bought, were Switzerland (139), the United Kingdom 
(124), Austria (100), the Netherlands (96), France (88), 
the United States (77), Italy (38), and Denmark (26). 
Foreign sales resulted in proceeds of the equivalent of 
US$4 billion, investment commitments of US$14 billion, 
and 152,387 guaranteed jobs. Buyers from the United 
States paid the equivalent of US$665 million and made 
investnent commitments of the equivalent of US$2.3 
billion. 

Late in 1994, the federal Government established a 
new fund of about US$310 million to provide 
subsidized, long-term loans to eastern German 
companies. It also presented new tax incentives to 
encourage private investment in the eastern States. 
Companies selling stakes in German companies would 
not have to pay taxes on their profits if they reinvested 
the money in the eastern States. These measures were 
put into effect in an effort to help support the medium- 
sized companies in the eastern States that were hit hard 
by the change of the economic situation following 
unification. During 1994, the federal Government 
continued to send the equivalent of US$100 billion per 
year into the eastern States in the form of subsidies and 
social benefits. 


Environmental Issues 


Policies dealing with the environment in Germany are 
the bailiwick of the Minister for the Environment. With 
regard to mining, environmental concerns are addressed 
under the federal Mining Law and its provisions for 
environmental impact assessments that are to be 
completed before mining can start. The objective of the 
environmental impact assessment is the identification and 
evaluation of all environmental consequences of a 
planned project, taking into account various design 
options, including the zero option. The process in 
Germany, as in other countries, is a risk for the concern 
involved because there is no guarantee that after the 
completion of the assessment, involving considerable 
time and resources, that the project will be approved. 


Under the provisions of the Federal Mining Law, the 


following are required in conjunction with the 
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assessment: 

eDescription of the expected environmental 
consequences. 

eData to support the identification and estimate of the 
consequences. 


eDescription of the preventive measures for avoidance, 
reduction, equalization, ог substitution of Ше 
consequences. 

eData concerning the environment and its components. 

eData on alternatives to the planned project. 

eDifficulties associated with gathering the necessary 
data. 

In addition to following the environmental laws and 
regulations enacted by the Government, individual 
companies and plants strived to reduce pollution. For 
example, of the US$56 million spent on the electric arc 
steel furnace that began operation аі Ше 
Georgsmarienenhutte GmbH near Hannover, one- 
quarter was for pollution controls. The crude petroleum 
division of VEBA focused on the development of 
reduced emission fuel oils and optimizing the recycling 
of the raw materials contained in used plastics at its coal 
oil facility at Bottrop. In 1994, the VAW Aluminium 
AG (VAW) Group, active in the aluminum industries 
and others, invested the equivalent of US$12 million in 
environmental protection measures. Of the total, 59% 
went for air pollution control and noise abatement, 27% 
went into waste disposal, and 14% went into water 
protection. The Preussag Group, with interests in areas 
as diverse as steel, crude petroleum, and information 
technology, stated in its 1994 Annual Report that a 
feeling of responsibility towards the environment was a 
high priority throughout the Group companies. This 
commitment was shown by an increase of 13% in total 
expenditures for environmental protection in 1994. 
Clean air and water protection absorbed the majority of 
the funds, but expenditures on noise reduction, transport 
of hazardous materials, and the treatment and 
decontamination of inherited pollution also increased. 


Production 


Production in the German metals and minerals industry 
depended on a variety of forces. The easing of the 
worldwide recession was a positive factor for this 
industry that depends so much on exports, but the 
strength of the DM with respect to other currencies had 
a dampening effect on the production of the consumer 
products that are exported, thus limiting production 
somewhat. The high costs of production in Germany 
compared with competitor producers and the upheaval 
caused by the continuing pains of unification in trying to 
balance production between the eastern and western 
States helped to constrain production. However, the 
continued construction boom in the eastern States helped 
to maintain or even increase production in some areas of 


the metals and minerals industry. In order to at least 
maintain, and potentially increase, production and 
activity in the metals and minerals industry, producers 
and the labor unions were working to restructure the 
traditional work rules that some called a restrictive factor 
in the expansion of the industry. Most persons involved 
in the negotiations sought for more flexibility in wage 
settlements, time and attendance regulations, and training 
programs, among other factors. (See Table 1.) 


Trade 


AS a principally processing nation, Germany relied on 
imports to feed the bulk of the metals industry, 
transforming the imported raw materials into products 
that supplied the manufacturing industry providing the 
bulk of exported products. Based оп value, 
manufactured products provided about 8246 of total 
exports in 1994, while manufactured products accounted 
for 68% of total imports. Of the exports, street vehicles 
represented 18% of the total manufactured products 
exported in 1994, followed by machinery (16%), 
chemicals (15%), electrical equipment (14%), iron and 
steel semimanufactures (3%), and all other products 
3496). For imports of manufactured products, electrical 
equipment represented 14% of the total, followed by 
chemicals (12%), street vehicles (11%), foodstuffs (7%), 
machinery (7%), textiles (6%), and all others (43%). 


Structure of the Mineral Industry 


The structure of the industry in Germany and the 
principal companies operating in the production and 
processing of metals and minerals are shown in table 2. 
The restructuring and privatization of the facilities in the 
eastern States continued in 1994, with the 
Treuhandanstalt retaining control of some of the 
companies until they are closed or sold. Тһе 
Treuhandanstalt ceased to exist at yearend 1994 and its 
functions of enforcing contracts and overseeing the few 
enterprises it still owned at the end of the year were 
transferred to other agencies. Most of the producing and 
processing facilities still in operation in the eastern States 
were small compared with those in the western States, 
except for the lignite and potash operations, which were 
large by any standards. 


Commodity Review 
Metals 


Aluminum.—Germany’s primary aluminum industry 
in 1994 was the largest in the European Union (EU), 
accounting for 29% of its total primary aluminum 
production, but was medium-sized when compared with 
other world producers, accounting for 2.7% of total 


world production. The strong economic growth in 
Germany’s export destination partners and the resulting 
increased demand and increased price of aluminum 
should have signaled an increase in production for the 
country. However, Germany’s primary aluminum 
production fell by 8.8% in 1994 compared with 1993, 
mainly as a result of the high cost of production in 
Germany and the voluntary production cuts that were 
internationally negotiated to ease the oversupply of the 
metal that had been the case for the last few years. 
VAW, which accounted for 78% of Germany’s primary 
aluminum production, announced near yearend that it 
had decided to convert its primary smelter at Toeging in 
southern Germany to a recycling plant. One of the main 
reasons for this decision was the high cost of shipping 
the alumina feed. Renegotiation of electricity supply 
contracts was expected to help ease costs at other VAW 
smelters, and it was hoped that the company could 
thereby bolster its international competitiveness. The 
company also announced plans to improve its position in 
downstream fabrication, investing in and expanding foil 
production, flexible packaging, and cast and sheet 
products for the automobile industry. 


Steel.—The German steel industry rebounded in 1994 
along with other sections of the national economy in 
response to increased domestic and international demand. 
The steel-consuming portions of industry, such as the 
automotive sector, demanded more steel and the 
construction industry, especially in the eastern States, , 
continued to demand more steel as commercial and 
residential building maintained a brisk pace. Although 
some steel companies were in danger of closing because 
of such poor financial results for a couple years, 
restructuring, mergers, and cost-cutting measures saved 
the companies and all were showing considerably better 
financial results at yearend 1994 than had been the case 
for a few years. 

In the eastern States, considerable effort went into 
preventing the closing of the largest steel plant in what 
had been the GDR, the EKO Stahl AG plant in 
Eisenhittenstadt. In 1991, the plant had a raw steel 
capacity of 2 million metric tons per year (Mmt/a) and 
a rolled steel capacity of 2.5 Mmt/a. In 1990, EKO 
Stahl employed more than 12,000 persons. After several 
false starts—the Italian group Riva dropped its bid 
suddenly and was then followed by unsuccessful bids by 
Krupp Steel, the Hegemann group from Bremen, a 
consortium led by Hamburger Stahlwerke, and investors 
from Russia and Kazakhstan—the Treuhandanstalt 
successfully negotiated sale of the plant to the Cockerill 
Sambre group of Belgium, effective January 1, 1995. 
Cockerill Sambre gained 60% of the EKO works and the 
Treuhandanstalt retained 40%, providing that Cockerill 
Sambre could acquire the remaining 40% at any time, 
but that the BVS could not sell its 40% to anyone but 
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Cockerill Sambre before December 31, 1999. 
Modernization of the plant was scheduled to be 
completed by yearend 1997. The modernization of the 
plant’s cold-rolling facility was scheduled for 1996 at a 
cost of US$79 million; construction of a 1.4 Mmt/a blast 
furnace was scheduled to be completed in the first half 
of 1997 at a cost of US$206 million; and the installation 
of a hot-rolling line was scheduled for completion in the 
second half of 1997; when a US$123 million upgrade of 
the plant’s energy and power distribution system was 
also to be completed. The absence of a hot-rolling line 
had been the main reason for the previous inefficiency 
and high operating costs of the plant. Construction of a 
hot-rolling line was started but abandoned in 1985 as a 
result of lack of funds. Slabs were shipped to the 
former Soviet Union or to West Germany to be hot- 
rolled and shipped back to EKO to be cold-rolled and 
fabricated. Between October 1990, when the 
Treuhandanstalt took over EKO, and yearend 1994, the 
Treuhandanstalt provided more than US$840 million in 
subsidies to keep the plant operating. Cockerill Sambre 
pledged to guarantee 2,300 jobs and to invest about 
US$350 million. 


Industrial Minerals 


Potash.—The potash industry in Germany in 1994 was 
a far more settled industry than had been the case since 
late 1990. The merger of Mittledeutsche Kali AG and 
Kali und Salz AG was completed and the new company, 
Kali und Salz Beteiligungs AG, began operations in 
conjunction with the Beteiligungs Management 
Gesellschaft Berlin mbH, one of the successor agencies 
of the Treuhandanstalt. These two entities together 
owned, at 51% and 49% respectively; Kali und Salz 
GmbH (K&S), based in Kassel, concentrates on mining 
Operations. Other operations of the two former 
companies were incorporated into the structure of the 
Kali und Salz group with several of the former 
operations existing under new names and owned entirely 
by Kali und Salz Beteiligungs AG; the remaining 
operations were owned entirely or partially by K&S, 
itself owned by the two merged entities. 

K&S operated six potash mines in Germany with a 
total capacity of 3.65 Mmt/a of potassium oxide by 
1997, after closings and restructuring. Sales by K&S of 
potassium chloride and potassium sulfate increased in 
1994, not only in Germany, but also in other parts of 
Europe. Markets outside Europe accounted for about 
one-quarter of sales in 1994. Although sales increased 
substantially in 1994, K&S management stated in its 
1994 annual report that sales would probably had been 
even higher had it not been for the weak U.S. dollar and 
the delays experienced in the political process that 
governed the merger of the potash and rock salt 
operations in 1993. However, strong sales in 1994 kept 
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K&S production facilities running almost at full capacity 
during the year and led to the cancellation of planned 
temporary shutdowns. In addition to the agricultural 
potash market, K&S also produced industrial products, 
such as industrial-grade potash and magnesium sulfate, 
and introduced several new, products for the 
pharmaceutical and building materials industries. The 
salt sector of K&S did not fare as well as the potash 
sector during 1994. Although sales of de-icing salt 
remained about the same as 1993, sales of industrial salt 
products declined, which K&S blamed on underutilized 
capacity and increased imports from eastern Europe. 

K&S reported investing the equivalent of US$155 
million in tangible assets during 1994. Again citing 
procedural delays in winning the approval of the merger 
in 1993, the company noted that not all planned projects 
were implemented. The company concentrated its 
expenditures during the year on plants in Saxony-Anhalt 
and Thuringia. Emphasis was put on modernizing the 
mobile machinery, installing new conveyors and modern 
energy feeds, and a new hoist erected at the shaft of the 
Bernburg site. Surface investment programs focused on 
projects designed to achieve improvements in product 
quality, energy efficiency, environmental protection, and 
production efficiencies. А new shed was built at the 
Zielitz plant in Saxony-Anhalt to store up to 60,000 
metric tons (mt) of finished products to provide greater 
flexibility in meeting seasonal fluctuations in sales. With 
regard to environmental safeguards, K&S installed new 
dust precipitators and filter systems to reduce dust 
emissions and continued to work on a program to lower 
the effluent volume from the Unterbreizbach plant to 
reduce salt contamination of the Werra River. At the 
Sigmundshall plant in Lower Saxony, the construction of 
a plant to process slag salt from aluminum recycling 
plants proceeded according to plan. 

The Bergmannssegen-Hugo site was closed on 
schedule at yearend 1994, and plans were completed for 
the fill-in of the underground caverns and the 
dismantling of the plants. At the Merkers site, part of 
the Unterbreizbach plant, demolition of surface 
installations was begun as planned after the site was 
closed in 1993. 


Mineral Fuels 


Anthracite and Bituminous Coal.—A major setback 
was dealt to the German hard coal industry in late 1994 
when the Constitutional Court ruled that the 
"Kohlenpfennig," or coal penny, a 7.5% fee levied on 
all electricity bills to subsidize the steam coal mining 
industry and guarantee jobs for coal miners, was 
unconstitutional and that any money for the subsidy was 
to come out of general Government taxes. The cost of 
German coal was about US$200 per mt compared with 
an average price of about US$60 per mt on the 


international market. Debate began immediately on 
whether to raise federal taxes beyond the 10% increase 
already planned in 1995, or to end the subsidy. 
Negotiations were ongoing with the hard coal mining 
States to assume a larger share of the subsidy burden, 
considering the social benefits that the States receive 
from keeping the miners working. At yearend 1994 
questions were being raised as to what effect ending the 
subsidy and opening the German hard coal industry to 
free-market forces would have on the steel and metals 
industry, both of which have complained in the past 
about the high cost of electricity in Germany and the 
effect it had on their production costs. The German 
steel industry has also been forced to buy German 
coking coal at prices higher than the international 
average to support the coking coal industry. In 1994, 
hard coal mining employed about 90,000 miners and the 
Government has been subsidizing the industry with about 
USS$S billion per year since the surcharge was introduced 
in 1975. 


Lignite.—After a year of negotiations, an agreement 
was signed in late 1994 between the Federal and State 
Governments for an enormous reclamation program for 
the lignite fields in the eastern States. The program 
called for spending the equivalent of US$8 billion 
through 2002. The equivalent of about US$150 million 
was to be provided by each of the successors of the 
Treuhandanstalt and the Federal Labor Office, with 75 96 
of the remaining funds provided by the Federal 
Government and 25% provided by the eastern lignite 
mining States of Brandenburg, Saxony-Anhalt, Saxony, 
and Thuringia. In addition to cleaning up the sites and 
thereby providing agricultural and recreational land, the 
project reportedly would help guarantee about 20,000 
jobs in the regions, many held by miners who lost their 
jobs when some of the lignite operations were shut 
down. The new agreement added to the equivalent 
US$2.25 billion spent between 1991-94 for recultivation, 
dismantling of mining machinery, and restructuring of 
processing factories. During this time, 49.2 kilometers 
square (km?) have been recultivated and another 101 km? 
kilometers are planned for 1995. In the Lausitz region 
in Saxony alone, 351 sites were registered as 
contaminated, 72 of which have been cleaned up. 

A temporary guarantee was made for the lignite 
industry in the eastern States by the sale by the 
Treuhandanstalt of the former East Germany utility 
Veag, which had a monopoly on electricity production 
and distribution under the Communists, to a consortium 
of western Germany companies headed by RWE 
Energie, and also including PreussenElektra and 
Bayernwerk, for an estimated US$5 billion. A 
consortium led by Rheinbraun, RWE's lignite arm, and 
PreussenElektra and Bayernwerk bought the Laubag 
lignite fields for an estimated US$1.3 billion with a 


commitment to invest a further US$3.7 billion in the 
fields during the next 20 years. Lignite mined from the 
former Laubag fields is slated to fire the powerplants 
owned by the former Veag. However, the long-tern 
viability of these two ventures reportedly would depend 
on their ability to withstand increasing pressure from the 
expanding natural gas market. Energy consumption has 
been falling in the eastern States and natural gas has 
been making headway as a substitute for lignite in the 
area. 


Infrastructure 


Germany had a total of 625,600 kilometers (km) of 
highways and roads, ranging from the high-speed 
Autobahn system to undeveloped gravel and packed-dirt 
country roads. Of the total, the Autobahn consisted of 
10,814 km; national highways 43,786 km; state 
highways, 99,447 km; and municipal, country, and 
secondary roads 471,553 km. The railroad system 
included of 45,468 km of track, about 90% of which is 
Government-owned. Of the total, 44,769 km was 1.435- 
meter (m) standard-gauge and 699 km was 1.000-m 
gauge track.  Pipelines included a 3,644-km line for 
crude petroleum, 3,946 km for refined products, and 
97,564 km for natural gas. Inland waterways and canals 
consisted of 7,541 km and 31 major ports, with the Kiel 
Canal serving as an important connection between the 
Baltic and North Seas and the Rhein-Main-Danube Canal 
as a connection between the North Sea and the Black 
Sea. Major maritime ports included Hamburg, Rostock, 
Bremerhaven, Bremen, and Wilhelmshaven, which 
together accounted for about 70% of total merchandise 
traffic. In 1994, the German merchant marine consisted 
of 485 ships of 1,000 gross tons or more, totaling 
4,541,441 gross tons. ОЁ the total, 241 were cargo 
ships, 132 were container ships, 20 were roll-on/roll-off 
cargo ships, 20 were chemical tankers, 16 were liquefied 
natural gas tankers, 11 were bulk carriers, 7 were 
refrigerated cargo carriers, 7 were oil tankers, 7 were 
barge carriers, 6 were combination bulk carriers, 5 were 
combination ore/oil carriers, 5 were railcar carriers, 5 
were short-sea passenger carriers, and 3 were passenger 
ships. 


Outlook 


Germany's economy was expected to expand steadily 
for the next few years despite the huge burden of 
unification costs on the national economy. As growth in 
Germany's international trading partners increases, 
Germany's industrial production was expected to grow 
to meet the demands for consumer products. Unification 
was costing the western States the equivalent of about 
US$100 billion per year, and although the GDP of the 
eastern States was growing, that growth was from such 
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a low level that it was not having a significant impact on 
the economy of the country as a whole. Restructuring 
industries to be more efficient, in the western States as 
well as in the eastern States, resulted in an increasing 
number of jobs being lost, which, in turn, cut into the 
available resources of the Federal Government in the 
form of payments for unemployment compensation, 
retraining, and other social costs. 


"Test prepared Aug. 1995. 
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(Federal Ministry for Research and Technology) 
Heinemannstrasse 2 
53175 Bonn, Germany 

Bundesministerium für Wirtschaft, Abteiling III, 
Energiepolitik, Mineralische Rohstoffe (Federal 
Ministry for Economics, Section III, Energy Policy 
and Mineral Raw Materials) 
Bonn-Duisdorf, Germany 

Deutsches Institut für Wirtschaftsforschung (German 
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Institute for Economic Research) 
Kóningen-Luise-Strasse 5 

D-14195 Berlin (Dahlem), Germany 
Telephone: 30 82 99 10 

Fax: 30 82 99 12 00 


Major Publications 


Aussenhandel (Foreign Trade), Wiesbaden, Statistisches 
Bundesamt. 

Der Bergbau in der Bundesrepublik Deutschland: 
Statistische Mitteilungen der Bergbehorden (Mining in 
the Federal Republic of Germany: Statistical Reports), 
Clausthal-Zellerfeld, Bundesministerium für 
Wirtschaft. 

Jahrbuch für Bergbau, Energie, Mineralól und Chemie 
(Mining, Energy, Petroleum, and Chemical 
Yearbook), Essen, Glückauf GmbH. 

Metallstatistik (Metal Statistics), Frankfurt am Main, 
Metallgesellachaft AG. 

Multiple mining and processing industry publications. 
Production im Produzierenden Gewerbe nach Waren 
und Warengruppen (Production by Industrial Concerns 
by Goods and Groups of Goods), Wiesbaden, 
Statistisches Bundesamt. 

Statistisches Jahrbuch für die Bundesrepublik 
Deutschlands (Statistical Yearbook for the Federal 
Republic of Germany), Wiesbaden, Statistisches 
Bundesamt. 

Wirtschaft und Statistik (Economics and Statistics), 
Wiesbaden, Statistisches Bundesamt. 

Wochenbericht (Weekly Report), Berlin, Deutsches 
Institut für Wirtschaftsforschung. 


ТАВГЕ 1 
GERMANY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


990 ОС ОС eve ey, 


Aluminum: 


Alumina, АрОз equivalent: 
Calcined: 


Eastern states 50,500 1/ XX XX XX XX 
Western states 922,000 XX XX XX XX 
тот | | 


— ulii Western аі rate: Western states 1,170,000 1,150,000 1,120,000 1,110,000 951,000 
cial: 
Prima x 
Unallo ed: 
Fasten states 


— — —Whesternsiates — — — — — 720,000 XX XX XX XX 
Total 


Alloyed: Western states 3/ 527,000 511,000 525,000 475,000 470,000 
TT MA ыыы eR Se ашышынын ыды сыш ыыы ышы Ыы ЫШ 


rn states ; 
Western states 539,000 Хх XX XX XX 
ota , > Т э э 
Arsenic, white: АгОз content: Western states е/ 360 300 300 300 250 
Cadmium metal, refinery: 
Eastern states I7 XX XX XX XX 
Western states, including seconda 973 ХХ — XX XX XX 
Total XX 1,050 r/ 94] 1,060 r/ 1,120 


; r , f. , 
Cobalt metal including alloys: Western states 1,300 4/ 975 4/ 815 4/ 602 4/ 856 4/ 
Copper: 
Mine output, Cu content: 
Eastern states == == == == 
Western states (recoverable) 3 == == — 
ota == == == == 


Metal: 
Smelter: 


Primary: 
Fasten states 


Western states 184,000 Хх Хх Хх Хх 
Secondary: Western states 70,000 70,000 e/ 70,000 e/ 70,000 e/ 54,800 
Refined: Primary including secondary: 
ern states 2 
Western states 476,000 XX XX XX XX 
Total refined 2 0 


Of which secondary ín Western states 272,000 318,000 345,000 361,000 336,000 
Gold, mine output, Au content: 
tern states ulograms А == == == 
Western states do. 18 e/ XX == - == 
Total do. == == == 
Iron and steel: 
Ore and concentrate: Western states: 
Gross weight 83,500 120,000 109,000 146,000 r/ 100,000 e/ 
Fe content 11,700 16,800 15,300 20,400 r/ 14,000 e/ 
Metal: 


Pig Iron: 
tern states ‚160, 
Western states 29,600,000 XX XX XX XX 
Total f. 


? ? ? ? > ? ? > 


Ferroalloys: 
ern states 125,000 54,000 10,000 e/ 10,000 e/ 20,000 e/ 


Western states (includes speigeleisen, 
unspecified crude iron, and blast 


urnace ferromanganese wit o Of 
more carton) 441,000 e/ 191,000 r/ 169,000 r/ 101,000 r/ 47,000 
which ferrochromium: 


Eastern states 21,000 e/ =» - =- == 
Western states 37,500 e/ 33,700 e/ 26,500 e/ 16,400 r/ 17,300 
. Steel, crude: 
Eastern states 5,550,000 Хх Хх Хх Хх 
Western states 38,400,000 XX XX XX XX 
Total 
Semimanufactures: 
Eastern states UUU, 

Western states 29,700,000 XX XX XX XX 

Total э ? > э ? 9 э 9 

See footnotes at end of table. 


TABLE 1-Continued 
GERMANY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


YO) ОС eve ОС ОСЛА 


Lead: 


Mine output, Pb content, recoverable: 
estern states 7,210 r/ 5,930 1,650 r/ - Е 
Metal: 
Smelter: 
Eastern states 15,000 e XX XX XX XX 
Western states 162,000 XX XX XX XX 
efined, primary: 
states , 
Western states 162,000 XX XX XX XX 
Total XX 161,000 1/ 175,000 175,000 175,000 
econ : Western states 187,000 202,000 179,000 160,000 r/ 156,000 
Nickel: 
Mine output, Ni content: Eastern states 872 - == - =- 
etal, refined: Eastern states 1,660 850 500 r/ e/ == => 


Platinum-group metals: 
Mine output, metal content: Eastern states 
kilograms 2,020 1,100 e/ - — - 
Metal, refined: Western states e/ do. 65,000 65,000 65,000 60,000 75,000 


Selenium metal: 


Eastern states I5 е/ XX XX XX XX 
Western states 110 e/ XX XX XX XX 


Total e/ 
Silver: 
ne output, content: (recoverable 


Mine output, Sn content: Eastern states 1,810 118 -- — - 
etal: Primary including secondary: 
Eastern states созы оооу XX XX хх XX 


Western states 500 XX XX XX XX 
Total r/e f 
Uranium concentrate, U3Os content: 
Eastern states 2,970 XX XX XX XX 
Western states 11 XX XX XX XX 
Total ХХ 10 232 116 r/ 500 e/ 
Inc: 
Mine output, Zn content: Western states: 
Analytic content 58,200 54,000 14,300 = -- 
ecoverable content 49,100 45,600 r/ 11,800 - -— 
etal: 
Eastern states 12,700 XX XX XX XX 
Western states 338,000 XX XX XX XX 


INDUSTRIAL MINERALS” = 
Abrasives: 
Natural: Pumice: Western states 318,000 366,000 591,000 647,000 504,000 
Artificial corundum: Western states 3/ 87,400 68,500 58,600 58,900 56,600 
Barite, marketable: 
Eastern states (contained BaSO4) y 
Western states 148,000 r/ XX XX XX XX 
Total э э э T 
Boron materials; Processed borax, Na2B407 ТОН2О 
content: Eastern states е/ 4,000 3,000 2,000 2,000 1,500 
Bromine: Western states e/ 1,500 1,500 750 750 750 
Cement: 
inker: Western states 1,310,000 1,050,000 1,220,000 1,110,000 1,160,000 


Hydraulic: 
Eastern states 


— Westem states ^  — — — — -— — 30500000 XX XX XX XX 
Total 
Chalk, crude includin round: 
tern states 300,000 e XX XX XX XX 
See footnotes at end of table. 


? > ? ? ? ? ? 


TABLE 1--Continued 
GERMANY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi 000) eye eye eye #167, 
INDUSTRIAL MINERA ontinued: 
Chalk, crude including ground—Continued: 
Western states 412,000 XX XX XX XX 
Clays: 
Bentonite: Western states 3/ 577,000 583,000 581,000 473,000 r/ 500,000 e/ 
eaching and Fullers earth: Western states 653,000 708,000 673,000 670,000 e/ 600,000 e/ 
Ceramic clay: 
Eastern states , 
Western states 3,040,000 XX XX XX XX 
I otal > , , > , > > 
Fire clay: 
Eastern states 400,000 е/ XX XX XX XX 
Western states 1,110,000 XX XX XX XX 
I otal > > > , > > 
Kaolin, marketable: 
Eastern states 200,000 e XX XX XX XX 
Western states 684,000 XX XX XX XX 
Unspecified and other: 
ern states 400,000 e/ XX XX XX XX 
Western states 533,000 XX XX XX XX 
Diatomite: 
Eastern states 14,000 XX XX XX XX 
Western states 49,800 XX XX XX XX 
Total XX 47,500 51,700 51,700 r/ 52,000 e/ 
Feldspar: 
Боле: states: е/ 
Feldspar sand 70,000 65,000 50,000 50,000 50,000 
Feldspar stone 10,000 10,000 10,000 10,000 10,000 


Western states: Marketable including byproduct 338,000 329,000 325,000 300,000 r/ 300,000 e/ 
Fluorspar: 


tern states 
Western states: 
Acid-grade с/ 75,800 54,000 50,000 39,000 r/ 39,000 
Metalurgcal-grad e/ 9,550 7,000 3,050 997 r/ 1,000 
ota XX 76,500 53,100 40,000 1/ 40,000 е/ 


> > > ? 


Graphite: Western states: 
Crude 19,300 15,800 12,000 8,360 r/ 8,000 e/ 


Marketable 5/ 47,300 45,400 36,900 35,500 38,500 
Gypsum and anhydrite, marketable: 


Eastern states Е е 
Western states 2,170,000 XX XX XX XX 
Total 
Lime, quicklime, dead-burned dolomite: 


ern states 3,000,000 e/ XX XX XX XX 
Western states 6,890,000 XX XX XX XX 
I otal ? ? 9 > > > > > 


ХХ 7530000 7,540,000 7,480,000 8,510,000 
agnesium saits roduct of potash mining): 
Eastern states 585,000 e/ XX XX XX XX 
Western states 1,130,000 XX XX XX XX 
Total f. 


Nitrogen: N content of ammonia: 
аг: states 


—Westernstats ^ — — — — — — —- 1670000 XX XX XX XX 
ota 


Phosphate materials: 
Phosphat fertilizers, P205 content: 


tern states Я 
Western states 873,000 XX XX XX XX 
Total’ e/ , , , , 


Thomas slag: Western states: 
Gross dit 128,000 142,000 120,000 110,000 r/ 50,000 e/ 


205 content 19,000 21,000 18,000 e/ 16,000 r/ e/ 8,000 e/ 


Pigments, mineral, natural: Western states 6,220 7,040 10,100 7,710 r/ 8,000 e/ 
See footnotes at end of table. 
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TABLE 1--Continued 
GERMANY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi 9O( ОС DC ОС ООЛ 
INDUSTRIAL MINERALS--Continuec 
otash: 
rude, gross weight ae a Ес Е RR 
ern states 26,200,000 XX ХХ ХХ ХХ 
Western states 26,100,000 XX XX XX XX 
І otal > ? > > > > 
rude, content: 
Eastern states 3,140,000 XX XX XX XX 
Western states 2,800,000 XX XX XX XX 
I otal > э > э э Г > > 
Marketable, K20 content: 
Eastern states 2,650,000 XX XX XX XX 
Western states 2,310,000 XX XX XX XX 
I otal э , э > r. э э T , 
te, marketable concentrate, gross weight: 
tern states 135,000 e/ XX XX == m 
Western states 302,000 XX XX - -- 


Salt, marketable: 


Evaporated: 
Faster states 


Western states 785,000 552,000 r/ 563,000 r/ 550,000 r/ 540,000 
Rock and other: 
Eastern states 4,080,000 2,440,000 1,980,000 1,900,000 (6/) 
Western states 10,800,000 11,900,000 r/ 10,200,000 r/ 10,200,000 r/ 11,600,000 
I otal > > Т > > Г, , э Т э > 
Sodium compounds, n.e.s.: 
Soda ash, manufactured: 
rn states 850,000 XX XX XX XX 
Western states 1,440,000 XX XX XX XX 
Total | XX 1,950,000 e/ 1,640,000 e/ 1,590,000 1,380,000 
Sulfate, manufactured: 
ern states 170,000 е/ XX XX XX XX 
Western states 167,000 XX XX XX XX 
Total XX 146,000 114,000 107,000 102,000 
Stone, sand and gravel: 
Stone: 
Dimension, crude and partly worked: 
Western states 3/ 189,000,000 r/ 177,000,000 r/ 178,000,000 r/ 198,000,000 r/ 200,000,000 e/ 
Dolomite: | 
Eastern states 450,000 e/ 300,000 e/ == = =- 
Western states 934,000 1,030,000 914,000 788,000 r/ 800,000 e/ 
Limestone, industrial: 
Eastern states 15,000,000 e/ 6,410,000 10,200,000 (6/) (6/) 
Western states 48,700,000 51,700,000 52,800,000 59,900,000 62,300,000 
uartz and quartzite: 
rn states 15,000 e/ == 7,500 е/ 2,200 г/е/ (6/) 
Western states 283,000 26,000 22,000 22,000 e/ 10,000 
Slate: 
Eastern states 75,000 e/ 50,000 e/ 35,000 (6/) (6/) 
Western states 11,600 14,600 20,400 66,900 89,400 
Sand and gravel: 
Building sand and gravel: 
tern states 50,000,000 e/ 25,700,000 40,600,000 (6/) (6/) 
Western states 159,000,000 163,000,000 171,000,000 213,000,000 244,000,000 
Gravel including terrazzo splits: 
Eastern states 22,000,000 e/ 20,100,000 29,900,000 (6/) (6/) 
Western states 128,000,000 132,000,000 140,000,000 172,000,000 r/ 201,000,000 
Sand: 
oundry: 
tern states 1,100,000 e/ 500,000 e/ -- — - 
Western states 2,920,000 2,850,000 2,760,000 2,400,000 3,240,000 
m ustrial (glass): 
astern states 750,000 e/ 594,000 543,000 (6/) (6/) 
Western states 6,480,000 7,070,000 7,400,000 7,370,000 7,800,000 
Sulfur: 
tes, S content: 
rn states Д == -= -— == 
Western states 130,000 e/ 95.000 e/ 25,000 e/ нЕ - 
See footnotes at end of table. 


TABLE 1--Continued 
GERMANY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


О D OQ eve eve 10у, 


ultur-- Continued: 


Byproduct: 
Easter, states 260,000 є/ 84,000 99,600 (6/) (6/) 


Western states 1,140,000 1,100,000 1,040,000 1,170,000 1,120,000 
Of which from natural gas and petroleum 915,000 r/ 1,070,000 1,020,000 1,140,000 1,090,000 
ulfuric acid: 
states 352,000 XX XX XX XX 
Western states 3,230,000 XX XX XX XX 
Total ? > > > > > ? > 
Talc and steatite: Western states 21,400 22,600 23,500 21,200 r/ 20,000 e/ 
Other: Eastern states 4,000,000 e/ 2,500,000 e/ 1,000,000 e/ 3,090,000 3,440,000 
— MINERAL FUELS AND RELATED MATERIALS — 
Asphalt and bitumen, natural: Western states 19,300 19,700 22,300 r/ 19,900 r/ 23,100 
Carbon black: Western states 3/ 394,000 380,000 376,000 335,000 299,000 
Coal: 
Anthracite and bituminous, marketable: 
Western states 70,200,000 66,500,000 65,900,000 58,300,000 r/ 52,800,000 e/ 
Lignite 
rn states 249,000,000 XX XX XX ХХ 
Western states 108,000,000 XX XX XX XX 
Total XX  279,000,000 242000000 222000000 207,000,000 
Coke: 
Of anthracite and bituminous coal: 
Eastern states : . 1,100,000 XX XX XX XX 
Western states 17,600,000 XX XX XX XX 
Of lignite: 
Ester states 190, f. 
Western states 174,000 XX XX XX XX 
I otal i , > > э 
Fuel briquets: 
Of anthracite and bituminous coal: Western states 756,000 860,000 677,000 585,000 460,000 
Of lignite (including dust and dried): 
rn states 37,600,000 r/ XX XX XX XX 
Western states 5,360,000 r/ XX XX XX XX 
I otal э , г. > , T > , T э э 
Gas: 
Manufactured: 
Eastern states million cubic meters | 59990 XX . A48 | (y) 3 3 (9 
Western states: 
Blast furnace do. 5.230 r/ 4,130 4,500 4,390 4,730 
Coke oven | do. 4,690 r/ 3,350 3,500 2,900 2,640 
Total do. , f. j f. f 
atural: ————UO ——————— 
OSS: 
Eastern states do. 6,720 XX XX XX XX 
Western states do. 16,000 XX XX XX XX 
Total do. ХХ 21,400 21,100 20,300 r/ 20,600 
Marketed: 
Eastern states do. 6,710 XX XX XX XX 
Western states do. 14,700 XX XX XX XX 
Total do. £ К " 
eat: Western states: 
Agricultural use 2,980,000 2,880,000 2,720,000 2,740,000 2,950,000 
Feel use 238,000 225,000 e/ 188,000 180,000 173,000 
Petroleum: 
Crude: 
tern states ousan -gallon S 390 r/ XX XX XX XX 
Western states do. 26,000 XX XX XX XX 
Total do. $ r : 
Refinery products: 
Li кеа troleum gas: 
Hastern states do. 3,020 XX XX XX XX 
Western states do. 26,300 XX XX XX XX 
I otal do. > э > > 
Gasoline including aviation: 
Eastern states do. ; 
Western states do. 193,000 XX XX XX XX 
I otal do. > ? ? › 


See footnotes at end of table. 


TABLE 1-Continued 
GERMANY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 
ommodi DO(! eye OG eye ООЛ 


MINERAL FUELS AND RELA D MA RIA ont. 
Petroleum-Continued: 


Refine roducts--Continued: 
Марта 


tern states О. МА ХХ ХХ XX XX 
Western states do. 64,000 XX XX XX XX 
Total do. XX 61,000 69,100 76,100 87,300 
Mineral jelly and wax: 
Eastern states (sales) do. 700 е/ ХХ ХХ ХХ ХХ 
Western states (sales) do. 3,830 XX XX XX XX 
otal (sales do. XX 3,060 4,270 3,930 3,820 
Kerosene and jet fuel: 
Eastern states (kerosene only) do. 85 е/ XX XX XX XX 
Western states (sales) : О. 18,800 XX XX XX XX 
ou JO. , , , 
Distillate fuel oil: 
Eastern states do. 46,300 e/ XX XX XX XX 
Western states do. 253,000 XX XX XX XX 
| Total do. XX 308,000 309,000 344,000 355,000 
Refinery gas: | 
tern states О. 4,310 XX XX XX XX 
Western states (sales) : О. 27,500 XX XX XX XX 
ota do. ХА 32,300 e/ 34,300 r/e 35,100 36,800 
Lubricants: 
Eastern states do. 3,430 XX XX XX XX 
Western states do. 4,670 XX XX XX XX 
Total do. 4,860 ,110 4,690 ‚988 
Non-lubricating oils: 
Eastern states do. 150 e/ XX ХХ XX XX 
Western states do. 7,840 XX XX XX XX 
Total do. 7,240 ,290 ,190 1 
Residual fuel oil: 
Eastern states do. 20,000 e/ XX XX XX XX 
Western states do. 58,000 XX XX XX XX 
Total do. 5,900 89,800 91,800 
Bitumen and other residues: 
Eastern states do. 44000 К XX XX) MN &«XMX V 
Western states do. 17,200 хх хх XX XX 
Total do. XX 22,000 e/ 23,200 e/ 23,100 25,500 
Bituminous mixtures: 
rn states o. | | 30e A XX | 9 XX 3 AM xX XX Al XX 
Western states do. 918 XX XX XX XX 
Total do. XX 1,420 1,210 1,100 1,170 
Petroleum coke: Western states do. 8,250 8,660 8,630 8,940 9,540 
Unspecified: Western states 3/ do. 19,100 20,100 19,400 15,900 17,400 
otal: 
Eastern states do | 122000€g | XX | XX | | XX XX 
Western states do. 703,000 XX XX XX XX 
I otal do. > э 2 ? 
stimated. r/ Revised. NA Not available. XX Not applicable. 


]/ Table contains data available through July 31, 1995. 

2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 
3/ Production in eastern States has historically been confidential; no basis exists for reliable estimation. 

4/ Sales. 

5/ Includes production from imported materials. 

6/ Included data for Western states. 


ТАВГЕ 2 
GERMANY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies and Location of main facilities Annual 
major equity owners capacity 
Alumina VAW Aluminium AG (special aluminas) Plant at Schwandorf 430 
Do. Aluminium Oxid Stade GmbH (VAW, 5096) PlantatStade 750 
Do. Martinswerke GmbH (fused alumina, Alusuisse, Plant at Bergheim 350 
10096 
Aluminum VAW Aluminium AG Smelters at: Innwerke at Tóging, Elbewerke at 300 
Stade, Rheinwerke at Neuss, Lippenwerke at 
Lünen 
Do. Aluminium Essen GmbH Smelter at Essen-Borbeck 95 
Do. Hamburger Aluminium-Werke GmbH (VAW, Smelter at Hamburg 120 
3396 
Cement 38 ies, the major ones are: 64 mills (grinding) including: 59,000 
Do. Heidelberger Zement AG Plants at Blaubeuren-Schelklingen, Leimen, (9,200) 
Hassmersheim, Burglengenfeld, Kieferssfelden, 
et al. 
Do Dyckerhoff AG Plants at Amoneburg, Golheim, Neuwied, (7,250) 
| Neubeckum, et al. 
Do. E. Schwenk, Zementwerke KG Plants at Allmendingen, Karlstadt, and (6,000) 
Mergelstetten 
Do Anneliese Zementwerke AG Plants at Ennigerloh-Nord, Ennigerloh-Sud, (3,500) 
Geske, and Paderborn 
Coal: Anthracite and Bituminous Four companies: About 27 mines, including: 72,500, 
including: 
Do. Ruhrkohle AG 17 mines in Ruhr region (54,000) 
Do. Saarbergwerke AG 5 mines in Saar basin (11,000) 
Do. Preussag Anthrazit GmbH Mine at Ibbenbüren (2,500) 
Copper Norddeutsche Affinerie AG (Metallgesellschaft, Smelter and refinery, both at Hamburg 290 
35%; M.I.M. Holdings, 35%; Degussa, 30%) 350 
Do. Hüttenwerke Kayser AG Refinery at Lünen 120 
Lead Metaleurop Weser Blei GmbH Smelter and refinery at Nordenham 113 
120 
Do. Berzelius Metallhütten GmbH QSL smelter at Stolberg 75 
Do. do. Refinery at Duisberg 120 
Do. Norddeutsche Affinerie AG Refinery at Hamburg 50 
Lignite Rheinische Braunkohlenwerke AG (Rheinbraun) Surface mines in Rhein Basin: Garzweiler, 105,000 
Fortuna/Bergheim, Zuku and Hambach 
Do. Braunsweigische Kohlen-Bergwerke AG Surface mines in Helmsted Basin: Alversdorf, 4,500 
Helmstedt, Schóningen, Offledben, and Buschhaus 
Do. LAUBAG (RWE Energie, PreussenElektra, Surface mines in Lausitz Basin: Cottbus, 116000 
Bayernwerk) Glückauf, Oberlausitz, Senftenburg, and Welzow 
Do. MIBRAG (Vereinigte Mitteldeutsche Surface mines in Bitterfeld Basin: Borna, 100,000 
Braunkohlenwerke AG) Deuben, Geisetall, and Regis 
Natural gas million cubic meters Brigitta Erdgas und Erdöl GmbH, and Elwerath Plants at Clenze and Grossenkmeten 9,500 
Erdgas und Erdöl GmbH 
Do. do. Mobil Erdgas-Erdól GmbH Plants at Scholen 4,000 
Do. do. Other companies Plants at Duste, Rutenbrock, and others 2,000 
Petroleum: 
Crude — 42-gallon barrels per day The largest companies are: 6 areas with about 85 oilfields 80,000 
including 
Do. do. Elwerath Erdgas und Erdöl GmbH West of Ems River (30,000) 
Do. do. Wintershall AG Weser-Ems Rivers (21,000) 
Do. do. Deutsche Texaco AG Elbe-Weser Rivers (20,000) 
Refined: do. About 25 companies, of which the largest: 20 refineries 2,062,000 
including: 
Do. do. Deutsche Shell AG Refineries at Godorf, Hamburg, and Grasbrook (256,000) 
Do. do. Esso AG Refineries at Karlsruhe and Ingolstadt (245,000) 
Do. do. Ruhr Oel AG Refinery at Gelsenkirchen (215,500) 
Do. do. Erdoel Raffinerie Neustadt GmbH Refinery at Neustadt-Donau (145,000) 
Potash Kali und Salz AG Mines at Bergmannssegen-Hugo, Niedersachen- 2,300 
Riedel, Salzdetfurth, Sigmundshall, Hattorf, K20 
Neuhof-Ellers, and Wintershall 
Do. MDK (Mitteldeutsche Kali und Sondershausen) 10 mines mostly in the state of Thüringen 3,500 
K20 
Salt (rock) Kali und Salz AG Mines at Bad Friedrichshall-Kochendorf, 15,000 


Braunschweig-Luneburg, Heilbronn, Riedel, 
Stetten, and Wesel (Borth) 


TABLE 2--Continued 
GERMANY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies and Location of main facilities Annual 

major equity owners capacity 
Steel Major companies include: About 25 plants 45,000, 

includin 
Do, Thyssen Stahl AG Plants at Krefeld, Duisburg, Hattungen (13,000) 
Oberhausen, and Written 

Do. Fried. Krupp AG Hoesch-Krupp Plants at Bochum, Dortmund, and Rheinhausen (9,000) 
Do. Stahlwerke Peine-Salzgitter AG Plants at Peine and Salzgitter (4,500) 
Do. Klóckner-Werke AG Plants at Bremen and Osnabruck (4,200) 
Zinc Ruhr-Zink GmbH Refinery at Datteln 200 
Do. Berzelius Metallhütten GmbH Imperial smelter and fire refinery at Duisburg 100 


Do. Metaleurop Weser Zink GmbH Refinery at Nordenham 130 


THE MINERAL INDUSTRY OF 


GHANA 


By Hendrik G. van Oss 


Ghana's mineral industry has experienced a resurgence 
since the 1980's adoption of favorable investment and 
mining laws. А heavily mineralized country, Ghana is 
best known for its production of gold over the centuries. 
In 1994, Ghana was the second largest gold producer in 
Africa. It also was the third largest African producer of 
aluminum metal and manganese ore, and a significant 
producer of bauxite and diamonds. The country has 
become one of the largest world producers of byproduct 
arsenic. The above notwithstanding, Ghana's mineral 
industry remained subordinate to agriculture in overall 
importance to the economy. However, whereas once 
dominant cash crop exports, such as cocoa and timber, 
have declined due to poor world exports and frequent 
droughts, mining has grown in both relative and absolute 
terms. Gold became Ghana's single most valuable export 
in 1992 and has continued to be since. 

Virtually all of Ghana's primary mineral production 
was exported, as was much of its secondary or value- 
added mineral output. In 1994, the reported value of 
exports of primary and secondary mineral commodities 
was about $730 million, or almost 60% of total exports 
and equivalent to about 1376 of the country's gross 
domestic product of $5.42 billion.! Gold accounted for 
75% of reported mineral commodity exports. Reported 
data excluded the value of smuggled gold and diamonds, 
estimates of which vary greatly. Cement was the main 
mineral commodity produced and largely consumed on 
the local market. Sales of cement in 1994 amounted to 
about $100 million, and it was planned to expand 
production capacity. 

Ghana's mineral commodity imports were dominated 
by petroleum products, alumina, fertilizers, and clinker. 
Imports of these are estimated to have totaled about $350 
million in 1994, or about 20% of total imports of goods. 

In terms of economic importance, Ghana's geology is 
dominated by Precambrian rocks that cover the western 
one-half of the country. Of particular importance are 
lower Proterozoic greenstone belts made up of volcanic 
and sedimentary rocks of the Birimian Series. These 
rocks, and placers derived from them, host many of 
Ghana's gold deposits. The Birimian belts can have the 
gross form of synclinoria, some of which are cored by 
clastic rocks of the Tarkwaian Series, including 
important gold-bearing conglomerates similar to those of 


the Witwatersrand gold field in South Africa. 
Proterozoic granites intrude much of the Birimian, and 
near the Birimian gold belts some of these granites are 
gold-bearing. Gold also is found and exploited in 
widespread placer deposits. In places, Вігишап 
metasedimentary rocks contain alluvial diamonds, and 
erosion of these rocks is at least partly responsible for 
the formation of the modern placer deposits that are the 
basis of the country’s diamond mining. Strongly altered 
and sheared diamond-bearing kimberlites recently 
discovered near Akwatia have yet to have their economic 
importance demonstrated. Birimian rocks also host the 
country’s manganese deposits, and deep weathering of 
aluminous Birimian rocks has produced a number of 
bauxite deposits. | 

The southeast corner of the country is dominantly 
made up of lower Precambrian Dahomeyan gneisses and 
schists. The central and eastern one-third of the country 
is covered by horizontally bedded clastic sedimentary 
rocks of the upper Proterozoic to lower Paleozoic 
Voltaian System. These non-Birimian rocks are locally 
important as sources of industrial and construction rocks 
and minerals. 

A great deal of exploration was ongoing during 1994 
and more was planned for 1995, largely for gold and 
diamonds. 


Government Policies and Programs 


In the early 1980's, the Government began to enact 
policies to reverse an alarming decline in mineral 
production, particularly of gold. Restoration of the 
mining industry was a keystone of the ongoing general 
Economic Recovery Program (ERP), launched in 1983, 
and structured in consultation with the World Bank. A 
significant component of this program was the adoption 
of a new mining code, the Minerals and Mining Law 
1986 (PNDCL 153). In addition to new mining 
legislation, the ERP sought to improve the general 
economy through a combination of improved investment 
laws, a relaxation of foreign exchange restrictions, and 
the privatization of the large state-owned industrial 
sector, including several mines. In 1994, the 
Government privatized the Ashanti gold mine, the 
country's largest, through the sale of 25% of the 
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сошрапу. 

Apart from the 1986 mining law, legislation affecting 
mining and mineral exploration in Ghana includes the 
Additional Profits Tax Law, 1985 (PNDCL 122); the 
Minerals Commission Law, 1986 (PNDCL 154); and the 
Minerals (Royalties) Regulations, 1987 (LI 1349). The 
Petroleum (Exploration and Production) Law, 1984 
(PNDCL $84), controls petroleum-related activities. 
Regulation of artisanal gold mining was set forth in the 
Small-Scale Gold Mining Law, 1989 (PNDCL 218). The 
Precious Minerals Marketing Corporation Law, 1989 
(PNDCL 219), set up the Precious Minerals Marketing 
Corp. (PMMC) to promote the development of small- 
scale gold and diamond mining in Ghana and to purchase 
the output of such mining, either directly or through 
licensed buyers. The Minerals and Mining (Amendment) 
Act of 1994 reduced the 4576 general mining corporate 
tax rate to 35%, the same as that imposed on other 
industries. 

The Ministry of Lands and Natural Resources oversees 
all aspects of the Ghanaian mineral economy and is the 
grantor of mineral exploration and mining leases. Within 
the Ministry, the Minerals Commission has responsibility 
for recommending mineral policy, promoting mineral 
development, advising the Government on mineral 
matters, and serving as a liaison between industry and 
the Government. Geologic studies of Ghana are 
conducted by the Geological Survey Department; the 
Lands Commission maintains records of exploration 
licenses and mining leases; and the Mines Department 
has authority in mine safety matters. All mine accidents 
and other safety problems also must be reported to the 
Ghana Chamber of Mines, in which all mining 
companies operating in 1994 were members. The 
Chamber also provides information on Ghana’s mining 
laws to the public and negotiates with the mine labor 
unions on behalf of its member companies. The Ministry 
of Fuel and Power formulates Ghanaian energy policy 
and issues licenses for petroleum and natural gas 
exploration in and offshore Ghana. 

Mining and the associated growth of communities has 
led to locally severe deforestation, erosion, and water 
pollution. Where sulfide gold ores have been roasted, 
there has been air pollution from sulfur and arsenic 
oxide emissions. Arsenic recovery circuits have now 
been added to two of three processing plants producing 
it. Mercury to amalgamate gold is widely used by 
artisanal miners in Ghana and by a state-owned placer 
gold mine; artisanal usage in particular has led to 
mercury contamination of rivers. Until recently, 
environmental issues were not a high priority in 
Government planning but now all new mining operations 
are required to conduct and submit environmental impact 
studies and plan their operations to minimize 
environmental damage. Similarly, rehabilitation of 
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existing mines now includes environmental planning. An 
Environmental Protection Agency was established in 
1994 and draft guideline environmental regulations were 
issued. A portion of mining royalties are now directed to 
a fund to address some of the harmful effects of the 
mining industry, particularly the artisanal sector. 


Production 


Output of many of Ghana’s major mineral commodities 
increased in 1994 (See table 1). Ghana's recorded gold 
output in 1994 reached yet another record. Some 
artisanally produced gold was smuggled out of Ghana, 
but data were lacking for this commerce and estimates of 
its magnitude are not included in table 1. Arsenic 
trioxide production, a byproduct of gold ore smelting, 
declined significantly, owing to the shutdown of the 
roasting circuit at the smaller of the two mines having 
arsenic recovery units. Although bauxite production 
increased slightly, exports were up significantly owing 
to fewer bottlenecks in railing ore to the port and in 
shiploading of ore stockpiles. Recorded production of 
diamonds increased significantly, owing to processing 
plant rehabilitation at the sole formal mine and a 
presumed decline in the level of smuggling of artisanal 
output. 

Power supply problems continued to beleaguer the 
country's aluminum smelter and metal production fell 
dramatically. Strong domestic demand led to increased 
cement output. 


Trade 


Except for construction materials, virtually all of 
Ghana's mineral production was exported. Crude or 
primary mineral exports in 1994 were worth about $591 
million. Gold was by far the most valuable primary 
mineral exported; sales in 1994 were worth about $550 
million. Official exports of diamonds were worth $21 
million. Bauxite exports during the year were worth 
about $9.7 million and manganese ore exports were 
worth $9.8 million. The true value of Ghana's diamond 
and gold exports was unknown because of smuggling; 
estimates of this commerce varied widely. Whereas the 
value of smuggled gold was likely only about 5% of 
reported sales, the value of smuggled diamonds probably 
was proportionately higher. A complicating factor was 
the fact that flow of diamonds and gold was both in and 
out of the country. In particular, Ghana appeared to be 
an entrepót for smuggled diamonds produced elsewhere 
in Africa. This is based on the fact that, although most 
official diamond exports were to Belgium and/or India, 
U.S. customs data have in recent years included imports 
of stones directly from Ghana in the range of 200,000 to 
950,000 carats per year, worth $40 million to $126 


million. The overall and average per carat values of 
these stones are too high for the bulk of them to be 
Ghanaian production. 

Ghana’s main processed or secondary mineral 
commodity export was aluminum, which is toll-refined 
in Ghana from imported alumina. Aluminum exports in 
1994 were worth about $140 million, of which about $50 
million was the Ghanaian value-added component. 

Ghana’s mineral commodity imports were dominated 
by petroleum products, alumina, fertilizers, and clinker 
for cement. Imports of these are estimated to have 
totaled about $350 million in 1994. Data on imports of 
mine and mill equipment, explosives, and reagents such 
as sodium cyanide were unavailable, but the value 
probably exceeded $200 million for the year. 


Structure of the Mineral Industry 


Ghana’s mineral industry in 1994 was dominated by 
primary mineral production, particularly of gold. Value- 
added mineral production was mostly of aluminum and 
cement. Through privatization programs, the 
Government has greatly reduced its once dominant stake 
in the cement and gold industries (See table 2). 
Negotiations to privatize the other mineral sectors were 
underway. 


Commodity Review 
Metals 


Aluminum and Bauxite.--The Volta Aluminum Co. 
(VALCO) smelter, Ghana’s sole producer of aluminum, 
had its lowest output since 1986 because of drought- 
induced power disruptions and rationing. In May 1994, 
VALCO reached agreement with the power company, 
the Volta River Authority (VRA), to reduce electricity 
consumption further through shutting down one smelter 
potline or 22% of operational capacity (30% of design 
capacity). In early September, citing critically low 
reservoir levels, VALCO suspended electricity exports 
to Bénin and Togo and informed VALCO that power to 
the smelter was to be cut off completely. However, 
VALCO and VRA arrived at an out-of-court settlement 
in which VALCO instead shut down another potline until 
mid-October, after which it would shut another one-half 
potline if water levels had not improved. Rains in 
October obviated the additional reduction and allowed 
the smelter to restart one potline in November; at 
yearend, the smelter was operating at 70% of design 
capacity. 

Ghana’s only bauxite mine to date is at Awaso, and 
produces chemical-grade ore for export to Europe. 
Bauxite storage and shiploading facilities at Takoradi 
have been expanded in recent years and could support 


mining well in excess of 500,000 mt/a if railroad 
capacity permitted. A proposal to add value to the ore by 
converting it locally to aluminum sulfate was made in 
1994 by the mine’s operating company, Ghana Bauxite 
Co. (GBC). 


Gold.—Since 1983, gold output in Ghana has risen 
steadily; official output in 1993 exceeded 1 million troy 
ounces, or 31,104 kilograms (kg), for the first time and 
a further increase of 13.5% was registered in 1994. 
Although expansion projects at the Ashanti Mine have 
been responsible for much of these increases, a 
significant contribution also has come from new mines. 
With one new mine opening during 1994, a total of five 
major open pit mines have been opened from 1988 to 
1994 (one has closed subsequently), as have a few small 
placer and/or tailings reprocessing operations. In 1994, 
these new mines contributed almost 30% of Ghana’s 
total reported gold production. Apart from the formal 
mines, a significant amount of gold was produced by 
artisanal miners. The true level of artisanal output was 
unknown because part of it was smuggled out of the 
country, mostly to Togo. There were nine formal gold 
mines in operation in Ghana in 1994, of which five 
accounted for 91% of the total recorded gold output of 
the country. These five mines were: Ashanti (60%), 
Teberebie (12%), Iduapriem (8%), Bogosu (8%), and 
Tarkwa (3%). 

One of the richest gold mines in the world, the Ashanti 
Mine complex at Obuasi has, from startup in 1897 
through yearend 1994, produced a total of about 726,550 
kg of gold. Output in 1994 was 26,555 kg, the mine’s 
highest calendar year performance ever and an 11.5% 
increase over the previous record, set in 1993. The mine 
exploits quartz and sulfide ores from a steeply dipping 
vein and shear zone system in Birimian rocks. Gold ore 
grades have averaged about 20 grams per metric ton 
(g/mt) gold for much of the mine’s history, but have 
declined in recent years as the ratio of quartz to sulfide 
underground ore has decreased and as large quantities of 
lower grade surface ores and tailings have begun to be 
mined. In the 1993-94 fiscal year, for example, various 
ore types mined at Ashanti ranged in average gold grade 
from 10.49 g/mt to only 0.73 g/mt; overall, the mine 
averaged 3.26 g/mt. 

The Ashanti Mine in 1994 was in the 10th year of a 
major program to expand production to an annual level 
of 31,103 kg by the 1995-96 fiscal year. Facets of the 
expansion program have evolved as new reserves were 
developed, new mining technologies and methodologies 
were adopted, and annual production targets were 
regularly exceeded. For much of its history, the mine 
has exploited only high-grade ore. A major component 
of the expansion program has involved accessing and 
efficiently mining large, relatively modest-grade 
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underground sulfide and lesser quartz ore bodies found 
in the central and southern parts of the mine complex 
and low-grade surface extensions of the vein and shear 
zone complex. More recently, high-grade ore remnants 
in old pillars and stope backfill at the north end of the 
mine has been targeted. For the underground mine, 
shafts and winzes have been added or upgraded, bulk 
mechanized mining methods have been adopted, and 
rapid underground ore conveyance systems installed. The 
north-end high-grade ore has been accessed by a spiral 
ramp decline. For the Sansu project, a number of open 
pits have been developed. The old Pompora Treatment 
Plant (PTP) has been upgraded and several new 
treatment plants constructed, mostly to handle the Sansu 
surface ores and to retreat old tailings. Pollution controls 
have been added to the PTP, notably, in 1992, an 
arsenic trioxide scrubber. 

A major development in 1994 was the January startup 
and April commissioning of the Sansu Sulfide Treatment 
Plant (STP), which is the world's largest bio-oxidation 
gold treatment facility. — Bio-oxidation is ап 
environmentally benign and relatively low-cost method 
of treating sulfide gold ores, especially those of too low 
a grade to justify the cost of roasting or other oxidizing 
processes. The process can handle arsenopyritic (high- 
arsenic) ores. Originally intended to handle open pit 
sulfide ores, the STP also processed some underground 
material during the year. The STP's operational 
efficiency was above that expected, and the company 
decided it would add a fourth bio-oxidation circuit in 
1995. Eventually, it was expected that the PTP roasting 
circuit would be phased out in favor of this new 
technology. 

The Ashanti Mine had an active exploration project, 
both to upgrade existing reserves and to locate new areas 
of mineralization. Several prospects on vein systems 
parallel to the main shear zone were being explored and 
some ore, reportedly, was produced from mineralized 
granites on the mine concession. The ore potential of 
Tarkwaian conglomerates on the concession also was 
being tested. For the existing operations, total reserves 
for all ore classes, as of September 30, 1994, were listed 
by the company in its annual report as 91.1 million 
metric tons (Mmt) grading 6.7 g/mt gold. Underground 
ores made up 72% of the reserves (contained gold); open 
pit ores, 22%; and tailings the rest. 

The Government has for years owned 55% of the 
Ashanti Mine. In late April 1994, the Government put 
25% of the mine up for sale. About 95% of the listing 
was on the London Stock Exchange, the remainder on 
the Accra Exchange. Lonrho Plc., the mine operator and 
hitherto 45%-owner agreed not to increase its own 
holdings. Lonrho was left as the majority stakeholder, 
albeit with a slightly reduced percentage holding because 
of its issuance of a small number of new shares. 
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The Bogosu and Prestea Mines are geologically similar 
to, but much smaller and less rich than, the Ashanti 
Mine. The Bogosu Mine, acquired by Gencor Ltd. of 
South Africa in 1994 through its purchase of Billiton 
International Metals В.У. of the Netherlands in 1994, is 
an open pit operation exploiting very limited oxide ores 
and substantial sulfide ores remaining from an earlier 
open pit operation (the Marlu Mine). Sulfide ores at 
Bogosu, like the Ashanti Mine, are high in arsenic and 
the mine has an arsenic scrubber on its roaster. Bogosu's 
milling and/or roasting circuits have been plagued by 
technical problems since the mine's startup, necessitating 
a brief shutdown of the fluidized bed roaster in mid-1993 
and its complete shutdown for virtually all of 1994. The 
arsenic trioxide entry for the year in table 1 reflects this. 
The roaster shutdown notwithstanding, the mine was 
able to process sufficient oxide ores to achieve a 15% 
increase in gold output during the year, to 3,392 kg. 
Reserve data at yearend were unavailable. 

The Prestea Mine had another poor year, with gold 
output falling 6.5% to just 612 kg. This old underground 
mine was operated by the State Gold Mining Corp. 
(SGMC), although negotiations were underway to 
privatize the operation. The mine complex was in need 
of extensive rehabilitation of the underground workings 
and of the antiquated mill. A great deal of reserve 
delineation drilling was needed to determine the 
feasibility of this rehabilitation. The mine was 
considered to be greatly overstaffed. Investor interest in 
the mine was mainly in the gold resources contained in 
old dumps and tailings and in the open pit potential of 
the concession. Privatization of the Prestea Mine 
complex has been complicated by the Government’s 
apparent splitting of the property. Prestea Sankofa Gold 
Ltd., a joint venture of SAMAX Resources Ltd. of the 
United Kingdom (50.4%), Ghana National Petroleum 
Co. (39.6%), and the Government (10%), was granted 
a multiyear lease to the Prestea tailings and dumps in 
early 1994. SAMAX was also seeking rights to the rest 
of the property. However, Johannesburg Consolidated 
Investment Co. Ltd. of South Africa reportedly was 
negotiating an option on the existing mining operation 
and on the concession’s remaining lode gold resources. 
The ultimate disposition of the mine remained uncertain 
at yearend. In the meantime, SAMAX ordered a 
processing plant, complete with a 320,000 mt/a CIL 
circuit, for tailings retreatment; commissioning was 
expected in May 1995. 

The Teberebie, Iduapriem, and Tarkwa Mines, 
operating on adjacent concessions near Tarkwa, all 
exploited Tarkwaian conglomerate ore. All three 
Operations were much simpler geologically and 
metallurgically than the Ashanti Mine. The Teberebie 
Mine, an open pit operation, processed ore by 
conventional heap leaching, whereas Iduapriem, also an 


open pit mine, used milling plus carbon-in-leach (CIL) 
processing; and the underground Tarkwa Mine relied 
mostly on a gravity recovery circuit. 

The Teberebie Mine, Ghana's second most productive, 
increased its output in 1994 by 7.596 to 5,514 kg. The 
mine commissioned its second open pit and heap leach 
during the year, pouring its first gold from the new 
facility in July. The feasibility of constructing a third 
open pit and heap leach complex was being studied, as 
was the possibility of installing conventional milling and 
cyanidation circuits for part of the ore. Total gold output 
for Teberebie in 1995 was targeted at about 8,250 kg. 
Reserves at yearend 1994 were published by the 
company as about 208,400 kg of contained gold. 

Adjacent to Teberebie, the Iduapriem Mine had its 
second full year of operation in 1994. Gold output 
dropped 3.8% to 3,689 kg, reportedly because of some 
technical problems at the recovery plant. This 
notwithstanding, the mine was Ghana’s third largest gold 
producer. Like Teberebie, it was planned to expand 
production, largely through a second open pit, to be 
constructed on the adjacent Ajopa concession. Proven 
plus probable reserves at midyear 1993 were given by 
the company as totaling 53,100 kg of recoverable gold, 
with a similar amount as resources. Although data were 
incomplete, reports of infill drilling in 1994 indicate that 
resources have been increased by about 30%, mostly in 
the reserve categories. 

The Tarkwa Mine was the first active gold mine to be 
privatized in Ghana and has been operated by Gold 
Fields of South Africa since mid-1993. Efforts have been 
made to make the old underground mine more efficient 
through the introduction of new equipment and 
rationalization of the workforce. Ore reserve delineation 
has been a priority, both for the existing mine and to 
delineate near surface ores for open pit mining. The 
mine was plagued with labor problems during the year, 
particularly from July on, and managed an output of 
1,225 kg, only slightly higher than that in 1993. 
Exploration work was more successful. The company 
reported that a drilling program had outlined several 
potential open pit ore bodies with total potentially 
economic resources of about 170,000 kg of gold. A 
prefeasibility study of these prospects was to be 
conducted in early 1995. Underground reserves and 
resources were given by the  mine's minority 
shareholder, Mutual Resources Ltd., as approximately 
18,000 kg, although this likely included material in old 
support and shaft pillars as shown in old company 
reports. 

Construction of Cluff Resources Plc.’s Ayanfuri Mine 
was completed in October 1994 and the mine had its first 
gold pour in November. The mine produced 139 kg of 
gold by yearend and was expected to produce about 
1,000 kg in 1995; commissioning was scheduled for 


May 1995. Mineralization at Ayanfuri is unusual for 
Ghana in that the gold is found both in weathered 
granitic rocks and the immediately adjacent Birimian 
metasediments. The gold can occur free, associated with 
iron oxides, or associated with sulfide minerals. Both 
sulfide and oxide gold resources have been delineated, 
but the current mine is based solely on oxide ore. 
Proven and probable open pit oxide reserves, according 
to Cluff, amount to 6.06 Mmt having a gold grade of 
1.68 g/mt. 

A number of advanced gold projects were underway 
during the year. Financing was obtained to reopen the 
Southern Cross Mine (closed in 1992) at Obenemase, 
near Konongo, under new ownership and production was 
expected to resume in early 1995. Work was underway 
to open a mine on the old Abosso concession near 
Tarkwa; exploration work has identified resources in 
Tarkwaian conglomerates, in sheeted quartz veins in 
overlying laterites, and in old tailings and dumps. 
Several companies were exploring concessions in the 
Bibiani greenstone belt, particularly that part from 
Bibiani southwest to the Cóte d'Ivoire border. The 
largest project was at the Bibiani Mine area itself, where 
International Gold Resources Corp. of Canada conducted 
extensive drilling during the year and was planning more 
drilling and a feasibility study in 1995. A number of 
Canadian companies were jointly funding a major 
airborne magnetics, radiometric, and electromagnetic 
geophysical survey of south-western Ghana, covering the 
main gold belts. 


Manganese.—The Nsuta Mine has been the only 
significant producer of manganese ore in Ghana and has 
been worked since 1916. The mine produces both oxide 
and carbonate ores, as well as a transitional ore referred 
to as "Carbox." Output of processed oxide ore in 1994 
was 92,562 mt, a 30% decline from 1993 levels that 
reflected, in part, diminished reserves. Processed 
carbonate (including Carbox) ore output declined only 
slightly, to 172,135 mt. Except for a few hundred tons 
of battery grade oxide ore sold to local battery 
companies and very small amounts sold to gold 
processing plants, all of the mine's ore sales were 
exports. Exports in 1994 amounted to 245,423 mt--a 
decrease of almost 18%. Recent modifications to the 
washing plant have allowed the processing of hitherto 
waste Carbox fines to a salable product and this material 
made up about 12% of exports in 1993; data for 1994 
were unavailable. In 1993, the mine reported having 
stockpiles of "waste" Carbox fines amounting to almost 
0.5 Mmt; this material, if processed, could become an 
important resource, especially in light of reduced 
availability of new oxide ore. 

Likewise, the mine can now process hitherto 
stockpiled chemical-grade oxide fines to salable 
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metallurgical-grade. Apart from unfavorable world 
manganese ore prices, the Nsuta Mine's total production 
also has been constrained by limited railing capacity; the 
railroad is shared with the Awaso bauxite mine. 

The Government was negotiating with international 
manganese companies interested in purchasing the Nsuta 
Mine and its concession. The negotiations were 
complicated by the fact that the concession was also of 
exploration interest for gold. 


Industrial Minerals 


Diamonds.—Following years of declining production, 
deterioration of plant facilities, exhaustion of traditional 
reserves, and higher mining costs associated with more 
distant reserves, the Government, in 1990, began 
seeking buyers for the Akwatia diamond mine. In late 
1991, it was announced that an 80% stake in the mine 
would be sold to a joint venture between Lazare Kaplan 
International (LKI) of the United States and Inco Ltd. of 
Canada. When Inco dropped out of the venture in early 
1993, LKI continued to market the diamonds (hitherto 
sold to the PMMC) while another operating partner was 
sought. In late 1993, it was announced that the 
Parliament had approved а  joint-venture option 
agreement between LKI and De Beers Centenary AG of 
Switzerland. A new company, Birim River Diamond Ltd 
(BRD), was to be formed with LKI and De Beers each 
having 40% and the Government, 20%. As part of the 
option, De Beers, in early 1994, entered into an 18- 
month contract to rehabilitate the existing mill, manage 
the mine, market the diamonds, and do sufficient 
additional bulk sampling for a feasibility study. This 
work was conducted in 1994; work at the mill 
consolidated the two existing plants into one and 
installed a heavy-media separation circuit. This helped 
the mine increase production significantly in 1994, 
although reported output may have included a significant 
contribution from licensed artisanal "tribute" miners 
working the margins of the property. The results of the 
feasibility study were expected by mid-1995. 


Apart from Akwatia, diamond production in Ghana : 


during the year was from widespread artisanal workings. 
The true level of artisanal output was unknown because 
of smuggling. Except for sales to De Beers, legal sales 
of artisanal output were to the PMMC, which recorded 
a modest increase in purchases during the year, probably 
because of a more generous pricing policy. Accordingly, 
it was estimated that the level of smuggling declined 
somewhat and the entry in table 1 reflects this. 

Several Canadian companies continued with diamond 
exploration in the general Akwatia area. Most work 
targeted placer deposits but one company was also 
evaluating newly-discovered metakimberlites on its 
concession. 
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Limestone.—A new company, Limestone Products 
(Ghana) Ltd., was formed during the year to supply 
limestone and lime to the gold mining industry and for 
water treatment. The company's facility, near Takoradi, 
would have storage for imported lime and limestone, and 
would have limestone crushing and lime processing 
facilities. It was expected that some local deposits of sea 
shells also would be processed, and a nearby limestone 
deposit was being examined as a feed source. The prime 
customer for the company was its 51%-owner, Ashanti 
Goldfields, which required both lime and limestone for 
its biooxidation gold recovery circuit. 


Reserves 


GBC claimed that it has access to bauxite reserves 
sufficient to support a mine life of 100 years. Mining 
plans call for an increase in output to 500,000 mt/a, 
eventually to be doubled. As reported by the director of 
the Ghana Geological Survey Department,? Ghana has 
significant reserves outside the Awaso area, namely 
about 60 km west of Kumasi, and those near Kibi. These 
have been extensively drill sampled. The deposits near 
Kumasi have an inventory totaling 278 Mmt grading 
48.976 to 51% alumina and 2.8% to 4.4% silica. The 
Kibi area bauxite resource totals 120 Mmt grading 
40.8% to 45.7% alumina and 1.8% to 3.9% silica. 

Ghana has large gold resources, although summation 
of them is complicated by the different reserve reporting 
methods used by various companies. Published data from 
the existing mines and for certain advanced projects 
indicate a total defined Ghanaian resource for yearend 
1994 in the range of 1,300 to 1,500 mt of contained 
gold. The Ashanti Mine had about 45% of this 
inventory. Ghana's total gold resources are undoubtedly 
larger than this, based on the known extent of host 
rocks, the widespread artisanal production of gold, and 
the existence of a number of closed old mines, many of 
which shut down without having depleted their gold 
resources and which have not yet been re-evaluated. 

The only large established manganese reserves in 
Ghana are at the Nsuta Mine, although several other 
deposits are known. Current ore reserves at the Nsuta 
Mine have not been published, although it is believed 
that the mine has reserves of oxide ore of approximately 
0.4 Mmt, sufficient for about 4 more years of production 
at 1994 levels. Remaining reserves of carbonate ore are 
likely to be adequate for 50 to 60 years of production at 
current levels. 

Ghana's diamond resources are large, based on known 
reserves at the Akwatia Mine and the widespread 
artisanal production of diamonds. The Akwatia Mine's 
remaining reserves are virtually all in gravels along the 
Birim River. Proven reserves in these gravels delineated 
by the United Nations (UN) during a drilling program 
from 1980 to 1983, according to the company, amounted 


to about 15 million cubic meters grading about 1.1 carats 
per cubic meter. Subsequent drilling by the mine has 
increased this inventory substantially and it was believed 
that the true resources were about double those 
determined by the UN. Kimberlites now have been 
found in the area, but the potential diamond resources 
therein have yet to be ascertained. 

Ghana's oil and gas resources are not well known, 
although recent drilling programs have tested resources 
in a couple of fields. Published data are contradictory, 
for both fuels. However, natural gas reserves in the 
North and South Tano Fields were believed adequate to 
supply a thermal powerplant to be constructed along the 
western coast. 


Infrastructure 


Ghana's road infrastructure is concentrated in the 
south and southwestern part of the country. Apart from 
some of the main roads, much of the country's road 
network in 1994 remained in poor condition, unsuitable 
for transport of bulk mineral commodities. Ghana's 
railroad infrastructure remained in poor condition except 
for rehabilitated sections of the western line. This line is 
the export route for the country's manganese ore and 
bauxite and serves the major gold-producing area. 


Ghana's major ports are Takoradi and Tema. All of 
the country's manganese ore and bauxite shipments are 
through Takoradi. Tema handles the needs of the 


 VALCO aluminum smelter, and both ports handle 


imports of clinker for cement. 

In 1994, Ghana’s electrical generating capacity 
remained about 1,185 megawatts (MW), of which 1,072 
MW was from hydropower. Because of greatly reduced 
water levels in the reservoirs, power disruptions and 
rationing were common throughout 1994 and electricity 
exports were terminated. 


"Where necessary, values have been converted from Ghanaian cedis (C) 
to U.S. dollars at the rate of C956.6=US$1 .00. 

Кезге, С. О. The Mineral and Rock Resources of Ghana; A.A. 
Balkema, Rotterdam, 1985, 610 pp. 


Other Sources of Information 


Geological Survey Department 
P.O. Box M.80 
Accra, Ghana 
Minerals Commission 
P.O. Box M. 248 
Accra, Ghana 
Fax: 233-21-773-324 
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ТАВГЕ 1 
GHANA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


е/ Estimated. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant figures; may not add to totals shown. 


2/ Table includes data available through June 23, 1995. 


Commodity 3/ 1990 1991 1992 1993 e/ 1994 e/ 
Aluminum: 
Bauxite: 
Gross weight thousand metric tons 381 353 /e 338 424 4/ 426 4/ 
Sales do. 369 324 399 365 4/ 452 4/ 
Metal, smelter, primary do. 174 175 180 175 4/ 141 4/ 
Arsenic, trioxide e/ metric tons = 500 4,500 e/ 9,000 8,000 
Cement, hydraulic 5/ thousand metric tons 675 750 1,020 1,200 4/ 1,350 4/ 
Diamond: е/ 
Gem thousand carats 520 560 570 570 640 
Industrial do. 130 140 140 140 160 
Total 6/ do. 650 700 710 710 800 
Gold 7/ kilograms 16,800 26,300 31,000 39,200 4/ 44,500 4/ 
Manganese: 
Ore, processed thousand metric tons 247 326 r/ 353 r/ 295 265 4/ 
Mn content e/ do. 96 122 r/ 133 r/ 115 101 
Petroleum, re roducts 
Liquefied um thousand 42-gallon barrels 186 r/ 186 r/ 197 r/ 40 r/ 200 
Gasoline do. 1,730 1,790 1,800 1/ 325 r/ 1,800 
Jet fuel do. 384 r/ 376 т/ 384 r/ 100 r/ 400 
Kerosene do. 915 760 r/ 798 г/ 200 r/ 800 
Distillate fuel oil do. 1,530 1,570 1,580 r/ 400 1,600 
Residual fuel oil do. 1,860 r/ 1,870 г/ 1,900 r/ 475 т/ 1,900 
Other e/ do. 465 r/ 479 1/ 449 1/ 115 r/ 450 
Refinery fuel and losses e/ do. 280 300 350 r/ 90 r/ 350 
Total е/ do. 7,350 r/ 7,330 r/ 7,460 r/ 1,750 r/ 8/ 7,500 
Salt е/ thousand metric tons 50 50 50 50 50 
Silver, content of gold ore e/ kilograms 840 1,320 1,550 1,960 2,230 
Steel, crude е/ thousand metric tons 26 27 25 25 25 


3/ In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) are produced, as is limestone 
for processing of some gold ore. There was some small test production of crude petroleum in 1992. Output of these commodities is not reported 


and information is inadequate to make reliable estimates of output levels. 


4/ Reported figure. 
5/ All from imported clinker. 


6/ Production, in thousand carats, includes that of Akwatia Mine (1990-152; 1991-146; 1992--214; 1993-214; 1994-356), PMMC purchases 
of artisanal production (1990-485; 1991-542; 1992-480; 1993-376; 1994-406); and estimates of smuggled artisanal production. 


7/ Does not include estimate of smuggled production. 
8/ Refinery was reported closed for maintenance for much of the year. 


ТАВГЕ 2. 
GHANA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


Commodity Major operating companies Location of main facilities Annual capacity 
and major equity owners 
Aluminum thousand metric tons Volta Aluminum Co. Ltd. (VALCO) Aluminum smelter at Tema 200. 1/ 
(Kaiser Aluminum & Chemical Corp., 
90%; Reynolds Metals Corp., 10%) 
Bauxite do. Ghana Bauxite Co. Ltd. Bauxite mine at Awaso 500. 
(Government, 5596; British Alcan 
Chemicals Ltd., United Kingdom, 45%) 
Cement do. Ghana Cement Works Ltd. Clinker grinding plant at: 
(Scancem Intemational ANS, Norway, Takoradi 400 
59.5%, Government, 40%; other, 0.596) Tema 700. 
Diamond thousand carats Ghana Consolidated Diamonds Ltd. Placer mine at Akwatia 360. e/ 
(Government, 100%) 
Gold kilograms Ashanti Goldfields Co. Ltd. (Lonrho Plc., Underground and surface 31,100. 
(United Kingdom, 43.0%; Government, mine at Obuasi 
29.9%; other private, 27.1%) 
Do. do. Billiton Bogosu Gold Ltd. (Billiton International Open pit mine at Bogosu 3,400. e/ 
Metals B.V., 2/ Netherlands, 8196; IFC, 996; 
Government, 1096) 
Do. do. Bonte Gold Mining Ltd. (Akrokeri-Ashanti Gold Placer mine at Esase, about 625. e/ 
Mines, Inc., Canada, 85%; Government, 1096; 40 kilometers southwest of 
Buosiako Co. Ltd., Ghana, 5%) Kumasi 
Do. do. СІ Mining Ghana (Cluff Resources Pic., Ayanfuri Mine, 15 kilometers 1,100. e/ 
United Kingdom, 75%) west of Dunkwa 
do. Ghana Australian Goldfields Ltd. (Golden Iduapriem open pit mine near 4,050. 
Shamrock Mines, Ltd., Australia, 68.9596; Tarkwa 
Government, 2096; IFC, 1096; private share- 
holders, 1.05%) 
Do. do. Gold Fields Ghana Ltd. (Gold Fields of South Underground mine at Tarkwa 1,500. 
Africa, 85%; Government, 10%; Mutual 
Resources Ltd., Canada, 5%) 
Do. do. State Gold Mining Corp. (Government, 100%)3/ 5 gold dredges near Dunkwa 200. 
Do. do. do. Underground mine at Prestea 620. e/ 
Do. do. Teberebie Goldfields Ltd. (Pioneer Group Inc., Open pit mine near Tarkwa 8,000. e/ 
United States, 90%; Government, 10% 
Manganese ore thousand metric tons Ghana National Manganese Corp. Open pit mine at Nsuta 400 e/ (processed 
(Government, 100%) оге). 
Steel do. Steelworks Co. subsidiary of Ghana Industrial Steel mill at Tema 2.5 (rebar). 
Holdings Co. (Government, 10096) 
Do. do. Wahome Steel Ltd. (private Taiwanese do. 30 (rod, rebar, 
investors, 9596; Ghanaian investor, 596) and wire). 
Petroleum products thousand barrels Tema Oil Refinery (Government, 100%) Refinery at Tcma 10,600 (crude input). 


e/ Estimated. 

1/ Based on five potlines. Operational capacity at yearend 1994 was 70%. 
2/ Billiton was purchased by Gencor Ltd. of South Africa in 1994. 

3/ The Government was privatizing the mines. 
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The metals sector of Greek industry is a small but 
important part of the national economy. Bauxite is the 
most important of Greek metal deposits, but there are 
also some deposits of chromium, gold, iron, lead, 
nickel, and zinc. Aluminum is the only refined metal 
produced, other than steel, and therefore is of greatest 
importance in the domestically integrated metals sector 
since the steel is produced from mostly imported scrap. 
Most of the companies in Greece that deal in metals 
production, fabrication, or processing are fairly well 
established and weathered the recent global recession 
that affected so many companies in other nations. 

The Greek industrial minerals sector is far more 
promínent in the national economy than is the metals 
sector. Products which are, or can be competitive 
internationally again, include asbestos, bentonite, 
common clays, magnesite, marble, perlite, and pumice, 
while bentonite, magnesite, perlite, and pumice also are 
very important export products. 


Government Policies and Programs 


The Socialist Party that was returned to power in the 
elections of late 1993 had not proceeded with 
privatization plans formulated by the former 
Government. Rather, the party was expressing increasing 
opposition to the plans at yearend 1994, and there was 
growing political tension within the governing party. 
Some members of the governing Panhellenic Socialist 
Party were adamant on maintaining government control 
over industry. Even before the change in Government, 
privatization plans were in jeopardy because of legal 
obstacles, opposition by the labor unions, and a general 
fear and distrust of foreign investment. 


Production 


Production of mineral commodities in Greece is 
Closely tied to the export market. During 1994, low 
prices on the international market, increased availability 
of some materials from the former centrally controlled 
countries of eastern Europe, and high domestic energy 
costs had a dampening effect on many of the 
commodities produced in Greece. However, the easing 
of the global recession in 1994, coupled with increased 


demand for some raw materials in eastern Europe, such 
as bauxite, helped reverse some of the lower production 
seen during 1993. 


Trade 


The U.S. Bureau of Mines has not received any 
detailed trade data for Greece in the recent past, but 
general information indicates that the other members of 
the European Union (EU) have continued to strengthen 
their positions as the principal destinations and sources 
of Greek mineral exports and imports. Typically, Greece 
exports slightly more than one-half of its steel 
production, about one-half of that going to other EU 
countries and the remainder going to the rest of the 
world. With regard to the semimanufacture sector of the 
steel industry, typically about 90% of crude steel imports 
by Greece originate in other members of the EU. 
Exports of semimanufactures to nonmembers of the EU 
are typically to the United States (about 45% of the non- 
EU total), other Europe (about 3%), and other countries 
(about 52%). Trade is an important aspect for survival 
of the Greek steel industry, as it is for other sectors of 
the minerals industry. There are only four steel 
producers in Greece, and their survival depends on the 
domestic construction industry and exports. 

In 1994, the domestic construction industry remained 
in a slump owing to continued generally poor economic 
conditions, and exports of construction materials 
remained at about the same level as in recent years. 
However, extreme pressure was put on the industry 
because of cheaper steel materials entering the Greek 
market from the central and eastern European countries 
that have recently lost their steel-consuming markets. 
Even with the continuing plans for the restructuring of 
the EU steel industry, Greece, being on the periphery of 
the EU steel market, is thus far more vulnerable to a 
loss of export markets than other countries. Perlite is 
another example. The majority of Greek output of perlite 
is shipped to expanding plants in other EU member 
states, with some material going to the Middle East and 
North America. If those plants lose customers, then 
Greek perlite production will necessarily be curtailed. 


Environmental Issues 


Environmental concerns are under the supervision of 
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the Minister of Environment, Town Planning, and Public 
Works. Much of the environmental protection comes 
under the policies of the individual industrial concerns. 
For example, Silver & Barite Ores Mining Co. only 
mines kaolin at its operations on Milos Island during the 
winter to keep dust levels down. The Government 
decision to import natural gas from Russia, and possibly 
Algeria, was based, in part, on the fact that it is so much 
cleaner to burn than the traditional lignite. 


Structure of the Mineral Industry 


The major companies with major equity owners are 
shown in table 2. 


Commodity Review 
Metals 


Alumina, Aluminum, and Bauxite. —The construction 
of an alumina plant to be built northwest of Athens 
lagged far behind schedule in 1994 and no projected 
completion date has been given. Majority investment in 
the plant is to come from Russia, which also would hold 
51% interest in the company, Hellenic Alumina Industry 
(Elva). Plans are for the plant to produce 700,000 metric 
tons per year (mt/a), all of which would be shipped to 
Russia. 


Gold.—There was a great deal of interest in gold in 
Greece during 1994. One of the projects was a joint 
venture between Barytes Ores Mining Company SA of 
Greece and Renison Goldfields Consolidated Ltd. of 
Australia on the island of Milos. Systematic sampling of 
the Midas project has shown a multiple vein system 
covering an area of 600 meters (m) by 400 m with 
typical vein widths of 1 to 5 m. 

Another joint project was between Greenwich 
Resources PLC of the United Kingdom and Newcrest 
Mining Ltd. of Australia at the Sappes, Vipe, and St. 
Demetrios prospects, near Alexandropoulis in northern 
Greece. Most of the exploration drilling has been at the 
St. Demetrios prospect, where mineralization is at or 
near the surface and has potential for open pit mining. 

The third major gold interest during the year was at 
the Kassandra lead-zinc mines in northern Greece, near 
Thessaloniki. Late in the year, the Government decided 
to put the mines, which were then owned jointly by the 
National Bank and the Hellenic Industrial Development 
Bank S.A. (ETBA), up for sale. The assets had been 
uneconomical in recent years because of a lack of 
modernization and the inability of the owners to raise 
capital. The project has produced lead, zinc, and silver 
for more than 30 years, but the gold mineralization had 
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not been tapped. The sale would entail the modernization 
of the existing mines, as well as construction of a 
metallurgical facility and the exploitation of the gold 
mineralization in the ground along with the gold 
contained in the stockpiled ore and the tailings from past 
operations. It was estimated that the operation could 
produce about 5 mt/a of gold initially, rising to 10 mt/a 
in the near future. Lead, zinc, and silver would continue 
to be produced at the mine, probably at current levels. 


Industrial Minerals 


Asbestos.—After a period of being closed, the Zidani 
asbestos mine was reopened in 1993 under a 5-year lease 
(with an option for an additional 5 years) by Hellenic 
Mineral Mining Corp. Ltd., which subcontracted the 
mining operation to Arkoumanis. The product of the 
Zidani Mine is exported to other European countries, the 
Far East, the Middle East, Southeast Asia, and Brazil 
and has a steady market because its fibers are suitable 
for mixed applications, such as asbestos cement pipes 
and roofing applications, among others. 


Marble.—The Greek marble industry continued to 
expand in 1994. Greece’s marble industry plays a 
leading role in the international dimension stone market 
as a result of the marble’s wide range of colors and 
suitability for a wide range of uses. Although restrictions 
have been placed on the siting of quarries with regard to 
populated areas, the industry has a large number of 
participants, consisting of large, well-staffed concerns to 
small family businesses that supply crude material to 
processing facilities. The facilities of the industry have 
evolved into three areas: the quarrying of marble blocks, 
the cutting of marble blocks, and the sales of the blocks 
and resulting products. Prior to a few years ago, all 
exports of marble from Greece were in the form of raw 
or unfinished products, but the industry has evolved into 
one that exports only about 20% in rough slab and block 
form, the remainder being sold as finished products 
fashioned to the customers’ specifications. Greek marble 
is available in a variety of colors--white, semiwhite, 
graywhite, gray, ash, black, beige, brown, pink, red, 
green, and multicolored--and is produced in almost all 
areas of the country, from the north at the border with 
Bulgaria to the island of Crete. 


Mineral Fuels 


Construction of a natural gas pipeline by Russians to 
bring gas from Russia through Bulgaria to Greece 
continued during 1994, but work on it was slow and the 
project fell further behind schedule. Initially, the gas 
supply was to begin in 1992 but, during 1994, was 


pushed back to at least the second half of 1996. The plan 
calls for two powerplants in Athens to be refitted to use 
the gas and two new gas-fired powerplants, one to be 
built in the suburbs of Athens and the other in the north 
of the country. Also planned are special gas storage 
facilities and an industrial infrastructure that would 
distribute gas to concerns using lignite. Plans now call 
for the supply of about 650 million cubic meters (Mcm?) 
in 1996 and at least double that amount in 1997 with 
eventual annual receipts of 4,000 Mcm’. The cost of the 
project has been given at $1.5 billion, with the EU 
having agreed to fund 70% of the project. The Greek 
construction firm Copelouzos and Russia's Gazprom 
formed a joint venture named Prometheus Gas, which 
will construct the distribution system for the gas in 
Greece and will be the only importer of foreign gas 
other than the Government-owned Public Natural Gas 
Corporation (DEPA). 

Another joint Greek-Russian project announced late in 
1994 was the construction of a 350-kilometer (km) 
pipeline to transport about 30 million mt/a of crude 
petroleum from the Bulgarian port of Burgas on the 
Black Sea to Alexandroupolis in northeastern Greece. 
Enthusiastic approval of the project was given by the 
Bulgarian Government. The project calls for a chain of 
tankers to ship the crude petroleum from the Russian 
port of Novorossysk on the Black Sea to Burgas for 
offloading at storage facilities. The oil would then be 
shipped by the pipeline to a tank farm with a capacity of 
700,000 mt at Alexandroupolis. From there it is to be 
shipped via an undersea pipeline to a distribution facility 
moored several kilometers offshore. The pipeline would 
provide an alternate to the current route through the 
Bosphorus Straits for Russian oil entering the 
international market. The cost of the project has been 
estimated at about $700 million and the EU was 
expected to provide major financing. 


Reserves 
Mineral reserves in Greece are shown in table 3. 


Outlook 


The outlook for the mining and minerals industry in 
Greece remained very uncertain at the end of 1994. The 
new Government initially indicated that all privatization 
plans would be canceled, but later said that some would 
be continued, although not specifying which ones. Many 
of the state-owned concerns remained deeply in debt and 
were being run in an outdated and inefficient manner. 
The privatization plans were apparently one of the 
principal reasons for the change in Government because 
a large majority of the public did not agree with the 


plans and feared takeovers by foreigners. The 
Government was still to decide if it would be willing and 
able to continue to support these inefficient operations, 
and if so, where to get the finances to continue to do so. 


'Text prepared Jun. 1995. 


Major Sources of Information 


The Institute of Geology and Mineral Exploration 
(IGME) 
70 Messoghion Street 
608 Athens, Greece 
Hellenic Export Promotion 
Organization (HEPO) 
86-88 Marinou Antipa and Ag. Nikolaou 
163 46 Elioupoli-Athens, Greece 
Telephone: 9961900 
Fax: 9915655 
Hellenic Industrial and Mining 
Investment Co. (HIMIC) 
3 Korai Street 
105 64 Athens, Greece 
Hellenic Industrial Development 
Bank S.A. (ETBA) 
18 E] Venizelou Street 
196 72 Athens, Greece 
National Industrial Development 
Bank 
14 Amalias Avenue 
192 36 Athens, Greece 
Public Power Corp. 
30 Halkopcondyli 
104 32 Athens, Greece 
Bauxite Parnasse Mining Co. 
21а Amerikis Street 
106 72, Athens, Greece 
Telephone: 3690111 
Fax: 3601169 
Aluminium de Grece S.A. 
1-3 Sekeri 
106 71 Athens, Greece 
Telephone: 3693000 
Fax: 3693115 
Organization for Economic 
Cooperation and Development 
2 rue André-Pascal 
75775 Paris, France 
Telephone: 45248200 
Fax: 45248176 


Major Publications 


Hellenic Marble Directory. 
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Mineral Wealth, various issues, 1994. 

The Financial Times, London, United Kingdom 
Mining Journal, London, United Kingdom 
Petroleum Economist, London, United Kingdom 


Oil and Gas Journal, Tulsa, Oklahoma 

Mining Magazine, London, United Kingdom 
The New York Times, New York, New York 
The Wall Street Journal, New York, New York 


TABLE 1 
GREECE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Aluminum: 


Bauxite 2,500,000 2,130,000 2,040,000 2,020,000 r/ 2,170,000 
Alumina, А203 equivalent 587,000 625,000 612,000 510,000 r/ 525,000 e/ 
Metal: | 
Prima 150,000 152,000 153,000 148,000 138,000 
econda 2,880 3,000 e/ 3,000 e/ : e/ 3,000 e/ 
Chromite: 
Run-of-mine 177,000 113,000 5,000 r/ e/ 3,500 r/ e/ 5,000 e/ 
Marketable products: 
Direct-shi ing ore 13,000 5,500 — ~ == 
Concentrate 22,400 31,700 4,000 r/ e/ 3,000 r/ e/ 4,000 e/ 
Iron and steel: 
Iron ore and concentrate, nickeliferous: 
Fe content 4/ | 861,000 815,000 610,000 e/ 575,000 e/ 810,000 e/ 
Metal: 
Ferroalloys: 
Ferrochromium 30,300 10,500 e/ -— == == 
Ferronickel 60,500 64,000 65,000 r/ e/ 45,000 e/ 63,000 e/ 
Steel, crude 999,000 980,000 23, 980,000 r/ 848,000 
Lead: Mine output, Pb content by analysis 26,200 31,700 28,300 26,400 22,800 
anganese: 
Оте, сгиде: 
Gross weight 14,000 13,500 11,000 e/ 10,000 e/ 10,000 e/ 
Mn content 4,500 e/ 4,480 e/ 3,500 e/ 3,000 e/ 3,000 e/ 
Concentrate: 
Gross weight 5,400 3,840 3,000 e/ 2,500 e/ 2,500 e/ 
Mn content 2,500 e/ 1,880 1,450 e/ 1,200 e/ 1,200 e/ 
Nickel: 
Ore: 
Gross weight 2,110,000 2,020,000 1,500,000 r/e/ 1,570,000 2,000,000 e/ 
Ni content of nickeliferous iron ore 18,500 19,300 17,000 r/ 12,900 r/ 19,000 е 
Metal: Ni content of ferronickel 15,700 16,000 15,400 10,900 16,000 e/ 
ilver: Mine output, Ag content 60 70 62 59 55 e/ 
in: Metal, seconda 700 200 20 200 e/ 150 e/ 
Zinc: Mine output, 7 content by analysis 26,700 39,000 26,200 22,000 20,000 e/ 
Abrasives, natural: Emery 7,000 e/ 7,860 7,500 e/ 7,000 e/ 6,500 e/ 
stos: 
Ore 4,320,000 400,000 -— 50,000 e/ 50,000 e/ 
Processed 66, 4,730 — -— =- 
Barite: 
Ore, crude 1,620 1,310 1,000 e/ 1,000 e/ 1,000 e/ 
Concentrate 1,220 763 500 e/ 500 e/ 500 e/ 
Cement, hydraulic 13,600,000 11,800,000 10,700,000 12,600,000 == 
ee footnotes at end of table. 
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TABLE 1--Continued 
GREECE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi JOU) DUO DC ОС y, 
NDU CIAL MINEKALS--Continuec 
су | 
entonite: 
Crude 593,000 600,000 600,000 e/ 600,000 e/ 500,000 e/ 
Processed 500,000 e/ 475,000 450,000 e/ 450,000 e/ 350,000 e/ 
Kaolin: 
Crude 170,000 189,000 100,000 e/ 100,000 e/ 100,000 e/ 
Processed 4,200 20,000 e/ 10,000 e/ 10,000 e/ 10,000 e/ 
Felds 17,600 11,800 15,000 e/ 15,000 e/ 15,000 e/ 
sum and anhydrite 450,000 450,000 e/ 400,000 e/ 400,000 e/ 400,000 e/ 
esite: 
Crude 697,000 $90,000 250,000 e/ 250,000 e/ 200,000 e/ 
Dead-burned 150,000 119,000 $0,000 e/ 50,000 e/ 45,000 e/ 
Caustic-calcined 119,000 131,000 55,000 e/ $5,000 e/ $0,000 e/ 
Nitrogen: N content of ammonia 257,000 e/ 210,000 140,000 $7,400 $5,000 e/ 
ite: 
Crude 360,000 e/ 369,000 325,000 e/ 325,000 e/ 300,000 e/ 
Screened 240,000 e/ 286,000 250,000 e/ 250,000 e/ 200,000 e/ 
ozzolan (Santorin earth) 795,000 $36,000 500,000 e/ 500,000 e/ 500,000 e/ 
Pumice 665,000 445,000 700,000 e/ 500,000 e/ $00,000 e/ 
Pyrites, gross weight 100,000 е 60,000 e/ $5,000 e/ 50,000 e/ $0,000 e/ 
alt, a $ 150,000 150,000 е/ 125,000 e/ 100,000 e/ 100,000 e/ 
ilica san 93,600 10,000 e/ 10,000 e/ 10,000 e/ 10,000 e/ 
Carbonate 900 e/ 900 e/ 750 e/ 750 e/ 750 e/ 
Sulfate 6,000 e/ 6,000 e/ 6,000 e/ 6,000 e/ 6,000 e/ 
Stone: Marble cubic meters 370,000 e/ 375,000 e/ 385,000 e/ 400,000 e/ 400,000 e/ 
Sulfur: 
content o tes 41,300 r/ 35,300 25,000 е 20,000 e/ 20,000 e/ 
Byproduct: 
Natural as 135,000 e/ 125,000 e/ 120,000 e/ 120,000 e/ 120,000 e/ 
Petroleum 5,000 e/ 6,000 e/ 5,000 e/ 5,000 e/ 5,000 e/ 
Talc and steatite 1,110 790 700 e/ 700 e/ 500 e/ 
~ MINERAL FUELS AND RELATED MATERIALS ~— 
Coal: 
Lignite 49,900,000 $2,700,000 r/ 55,100,000 $5,400,000 r/ 48,500,000 
Lignite briquets 160,000 160,000 r/ 122,000 r/ 62,000 r/ $5,000 e/ 
Coke: Cashouse 16,000 e/ 16,000 e/ 15,000 e/ 15,000 e/ 13,000 e/ 
Gas: 
Manufactured, gasworks million cubic meters 18 e/ 18 e/ 18 e/ 18 e/ 15 e/ 
Natural do. 191 180 107 г/ 82 r/ 35 
atural gas plant liquids thousan allon barrels == = = 290 r/ 360 
Petroleum: 
Crude: 
As reported thousand metric tons 836 r/ 849 r/ 659 r/ 537 r/ 500 
Converted thousand 42-gallon barrels == [/ = 1/ = [/ — [/ = 
Refin roducts: ux C C tn LC NM CL C M ee gee CN S 
Li елей troleum gas do. = = 4,930 r/ 4,650 r/ 5,450 
Gasoline do. 28,700 == 31,700 r/ 29,500 r/ 30,300 
Naphtha do. - - 3,430 1,230 r/ 4,670 
Mineral jelly and wax do. - 24 15 e/ 15 e/ 15 e/ 
Jet fuel do. 13,400 11,300 10,600 10,100 r/ 12,700 
Kerosine do. == 39 101 78 r/ 194 
Distillate fuel oil do. =- 24,300 28,200 24,300 r/ 27,800 
Refinery gas do. - == 2,100 e/ 2,100 e/ 2,100 e/ 
Lubricants do. 1,300 1,100 800 e/ 800 e/ 1,000 e/ 
Residual fuel oil do. ~ 36,000 35,200 29,400 1/ 35,400 
Bitumen do. == 0 1,500 e/ 1,500 e/ 1,500 e/ 
Petroleum coke do. - 726 525 e/ $25 e/ 525 e/ 
Other do. 640 == 400 е/ 400 e/ 400 e/ 
Refinery fuel and losses do. 5,560 4,400 9.210 r/ $,970 r/ $,660 
Total do. 49,600 77,900 132,000 r/ e 111,000 r/ e/ 128,000 e/ 


с/ Estimated. r/ Revised. 

1/ Table includes data available through May 1995. 

2/ Previously published and 1994 data have been rounded by the U.S. Bureau of Mines to three significant digits. 

3/ In addition to the commodities listed, other crude construction materials are produced, but no basis exists for estimation of production. 

4/ This is e iron ен of the nickeliferous ore mined for its nickel content. There is no indication that this iron is recovered except as the iron 
content of ferronickel. 


ТАВГЕ 2 
GREECE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


ommo шу 


Мајог operating companies anc ocation of main Annus 
major equity owners facilities capaci 
Alumina Aluminium de Grèce 5.А. (Pechiney о Uistomon, in Boeotia area 
France, 60%) 640 
uminum O. O. 
Asbestos Asbestos Mines of Northern Greece 
S.A. (MAVE) (Hellenic Industrial 
Development Bank-Government, 9596; 
International Finance Corp., 596 Mines at Zidani, near Kozani 110 
sante ilver and Baryte Ores Mining Co. Milos Island 
S.A. (Eliopoulos-K yriacopoulos Group 10 
Sauxite Sauxites Parnasse Mining Co. S./ Vines in Parnasse-Ghion area 
Eliopoulos-K yriacopoulos Group and Pasha, Euboea Island 2,000 
Do eusis Bauxites Mines, У.А Plant in Drama and Eleusis; Ut 
(ELBAUMIN) (National Bank of Greece) mines near Drama, Itea, Kimi, 
and Mandra 
Jo. Delphi-Distomon 5.А.; Hellenic Jpencast mines at Delphi- UU 
Bauxites of Distomin S.A.; Distomon area 
(Aluminium de Gréce S.A.) 
Delphi Bauxites S.A. 
Do. : . Barios-Bauxite Hellas Mines at Distomon (Elixon), Beotia; Ut 
Mining S.A. Processing plant at Distomon, Beotia 200 
entonite: 
rude Mediterranean Bentonite Co. S.A. Surface mines on Milos Island 
Industria Chemica Mineraria S.p.A., Ital 20 
Do Mykobar Mining Co. S. Mines at Adamas, Milos Island $C 
MI Drilling Fluids Plants at Adamas, Milos Island 150 
Do tiver and Baryte Ores Mining Co. Mines at Adamas, Milos Island Ut 
Srocessed do. Plant at Voudia Bay, Milos Island 400 
ement Halkis Cement Co. S. Micro- Vath plant, west-centra 
Euboea 3,000 
Dc Halyps Cemnent 5. Aments Paralia Aspropyrgos plant, 
Francais, France Athens 800 
Do Heracles General Cement Co. S.A Plant at Mile ,90C 
(Industrial Reconstruction Plant at Volos 4,600 
Organization [IRO], 69.8% 
Do. itan Cement Co. S.A. efsis plant, Athens area 400 
Катап plant, Boeotia 2,600 
Patras plant, northern 1,900 
Peloponnesus 
Salonica plant, Salonica 1,650 
Chromite Financial Mining-Industrial and Tsingeli mines and plant 
Shipping Corp. (FIMISCO) (IRO) near Volos 25 
erroalloys: 
Ferronickel, General Mining & Metallurgical Co. Larymna Metallurgical Plant 
Ni content SA (LARCO) (IRO) 25 
Lead: Mine: PD in ПеПетс Chemical Products anc Kassandra mines (Olympias; 
concentrate Fertilizer S.A. (Bodossakis Group) Stratoni), northeast 
Chalkidiki 31 
ignite Public Power Corp. (DEF Aliveri mine, Euboea Islanc 420 
(Government) Megalopolis mine, central 7,000 
Peloponnesus 
Ptolemais mine, near Kozani 28,000 
Magnesite, inancial-Mining-Industrial anc Vines at Gerorema, Kakavos, 
concentrate Shipping Corp. (FIMISCO) and Paraskevorema at 
(Government owned - IRO) Mantoudhi, northern Euboea 
Island 350 
Do. Grecian Magnesite S.A. Mines at Yerakini and Казїп 
operations suspended in 1992 in Chalkidiki 400 
Jo. Vlagnomin-General Mining Co. 5. Vines at Vavdos, Chalkidi $: 
(А subsidiary of Radex Eraclit Processing plant at Vavdos 60 
Industrie Beteiligungs GmbH, 
Austria) 
anganese eusis Bauxite Mines Mining, evrokopi, Drama 
(battery-grade Industrial and Shipping S.A. 
MnO2 concentrate ational Bank of Greece [OAE 4 
Natural gas million cubic meters per day Public Petroleum Corp. (DEF Prinos offshore gastield anc 
Government oilfield, east of Thasos Island 125 
Nickel, ore пега! Mining & Metallurgica Agios loannis mines near 
Co. S.A. (LARCO) (IRO) Larymna 500 
Mines at Euboea 2,500 
Perlite Пуег and Baryte Ores Mining Co. S.A &os and Milos Islands i 
Plant at Pireaus 300 
vi Minen Hellas S. ilos Islan 
(оша Мїпеп АС, Сегтапу) 120 
: eletico Hellas >. О. 


(Peletico Ltd. of Cyprus) 20 
i . Bournas О. os Islan 


TABLE 2-Continued 
GREECE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


ommodity Major operating companies anc ocation of main Annus 
major equity owners facilities apaci 
Petroleum, refined 42-gallon barrels per dé ellenic Aspropyrgos Kelinery 5.7 Aspropyrgos 32,00€ 
20. Jo. Motor Oil (Hellas) Corin Ag codon, Corinth 
Refineries S.A. · 140,000 
; | о. etroia Пе аз : cusis ; 
20. 30. essaloniki Кешипр Со. А.Е. essaloni ДЖ!!! 
Pozzolan ava Mining & Quarrying Co. Quarries on Ghyali islanc 
Santorin earth Heracles General Cement Co. S. A. 800 
teel, crude Halyvourgia Ihessalias S./ teelworks at Volos ‚ә 
(A subsidiary of Manessis Bros. (operates two 35-ton electric 300 
and Voyatzis S.A. (6596); the balance, arc furnaces) 200 
3594, owned by state-owned National 
Investment Bank for Industrial 
Development - NIBID 
Do. dalyvourgiki, Inc. teelworks at Eleusis (three 100-ton 
electric arc furnaces 1,200 
Do. пеПепік: Halivourgia S./ teelworks at Aspropyrgos 
two 55-ton electric furnaces 400 
Do. idenor S.A. (also known as teelworks at Nea Maguisia, near 
Halivorgia Voviou Ellados S.A.) Thessaloniki (two 55-ton and two 
30-ton electric arc furnaces 350 
inc: Mine: Zn in Hellenic Chemical Products anc «assandra mines (Olympi 
concentrate Fertilizer Co. (Bodossakis Group) Stratoni), northeast Chalkidiki 25 


TABLE 3 
GREECE: RESERVES OF ео MINERAL COMMODITIES 1/ 
OR 1994 


(Million metric tons unless otherwise specified) 


Commodi Reserves 
Asbestos 4 


Barite 4 
Bauxite 750 
Chromite 16 
Gas, natural billion cubic meters 8 


n 
Lead, content of ore 7 


Lignite | 3,570 
Magnesite 50 
Manganese, content of ore 2 
Nickel content of ore 3 


Petroleum, crude thousand barrels 41,000 
Perlite 200 


LI te |] 
inc, content of ore ў 
еаѕи апа in reserves. 
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THE MINERAL INDUSTRY OF 


GUATEMALA 


By Pablo Velasco! 


Guatemala has pushed ahead with a number of 
ambitious economic reforms in the last several years. 
The band of external tariffs was narrowed and lowered 
to 596 to 2096 as Guatemala established a free trade area 
with El Salvador and Honduras. The Government has 
recently liberalized most petroleum prices and planned 
to eliminate most electricity subsidies in 1994. The 
foreign exchange market has been reestablished. The 
Government concluded a preliminary agreement with the 
International Monetary Fund (IMF), which was expected 
to be converted into a formal standby agreement late in 
1994, and was modernizing the financial sector with the 
assistance of the International Development Bank (IDB). 
The gross domestic product (GDP) growth was estimated 
by Government officials to be around 5% and the 
inflation rate below 9%. The GDP was estimated at 
$12.1 billion? in current U.S. dollars, a 596 increase in 
real terms. The Government anticipated increased 
foreign investment in mining and petroleum during 1994. 
Economic growth could be stimulated by new investment 
in the mineral sector. | 

Only very limited mineral production was reported in 
1994, including antimony and gold from mines located 
in the Huehuetenango District. Also produced were 
various industrial minerals, cement, and crude oil. Other 
minerals known to occur, but not currently worked 
commercially, included nickel and sulfur. 

The Guatemalan Government invited mining 
companies to participate in the bidding process for the El 
Pato gold prospect identified by an exploration project of 
the United Nations Revolving Fund for Natural 
Resources Exploration (UNRFNRE). It has been 
estimated that the deposit contains about 2 million metric 
tons (Mmt) of ore grading 7 grams per metric ton (g/mt) 
of gold and to have attracted interest from several major 
international mining concerns. 

Another project was to reassess the economic 
feasibility of reviving the former Exploraciones y 
Explotaciones Mineras Izabal, S.A./Inco Ltda. of 
Canada (Exmibal/Inco) nickel facility. 

The controlling legislation for mining was Decree Law 
69-85 of July 12, 1985, as modified by Decree Law No. 
125-85. Small-scale mining was covered by Decree Law 
55-90 of December 3, 1990. Both laws were reformed 
in conformity with Article 125 of the Guatemalan 


Political Constitution by Congressional Decree Law No. 
41-93 of November 29, 1993. The petroleum activity 
was covered by the Hydrocarbon Law, Decree Law 109- 
83, and associated regulations, especially Government 
Edicts 1034-83 and 203-84. 

Guatemala maintains a welcoming attitude toward 
foreign investors and business. In fact, the Government 
was streamlining the registration process and otherwise 
producing a more attractive climate for foreign investors, 
exporters, and importers. Investment opportunities have 
been created, although there was still no investment code 
with the guarantees and incentives required by 
prospective foreign investors. 

Since there is no law specifically covering a foreign 
investment in Guatemala, most of the restrictions and 
requirements typically found in such laws do not exist. 
However, restrictions on foreign investment in specific 
sectors do apply. The government has provided 
incentives for hydrocarbon investments by permitting a 
100% deductible on all exploration and exploitation 
expenses. Petroleum investors were eligible for tax-free 
imports of certain goods for 5 years, suspension of duty 
without bond on items to be reexported, and were 
allowed to maintain foreign currency deposits outside the 
country. Mining operations were similarly allowed duty- 
free imports. 

The U.S. Government was reviewing petitions 
claiming that Guatemala inadequately protects worker 
rights. If that review determines that the Government of 
Guatemala is not taking steps to improve the protection 
of worker rights, Guatemala could lose its access to 
programs under the Generalized System of Preference 
(GSP), Caribbean Basin Initiative (CBI), and the 
Overseas Private Investment Corp. (OPIC). Procedural 
regulations to the mining law were enacted through 
Governmental Agreement (G.A.) No.1349-85, and 
modified by G.A. No 1211-85. Article 12 of Chapter 
II—Fundamental Dispositions and Mining Regimes 
Advising on Technical Assistance, established in section 
(е). The regulations required that the National 
Environmental Commission (CONAMA) give technical 
and administrative assistance to interested persons on 
how to acquire mining rights and on how to protect the 
environment. Article 27 of Chapter IV—Mining 
Exploitation—(Obligations), section (f) of the mining 
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law also established that the owner of a mine or mineral 
deposit must present to CONAMA а copy of the 
Environmental Impact Study prior to the start of any 
mining exploitation. 

A grant for the equivalent of up to $2 million from the 
Inter-American Development Bank's special funds will 
support the Guatemalan Government's consolidation of 
its national system of environmental management. 
Activities financed by the program will be carried out on 
five fronts: Institutional strengthening for CONAMA and 
other agencies active in the field; legislative and 
regulatory reform; formal and informal environmental 
education; sectoral investment planning; and overall 
resource allocation. 

The International Finance  Corporation's (IFC) 
Environmental Division conducted an environmental 
Assessment (EA) Executive Summary for the 
Guatemalan Basic Petroleum International Limited. The 
review of the project was made in two phases. The first 
phase of the environmental review involved building a 
120-kilometer (km), 30-centimeter (12-inch) pipeline 
from the Xan Field in northeast Guatemala, the 
company's main producing field, to the La Libertad 
refinery. The second phase of the environmental review 
involves a capital expenditure program to develop and 
expand the company's existing reserves. 

Guatemala's mineral commodities that were major 
contributors to the total value of mineral production in 
1994 were antimony, gold, and various industrial 
minerals, all primarily for domestic use. (See table 1.) 

Guatemala continued as Central America's only crude 
oil producer. Oil production in the first 8 months of 
1994 increased by 8% to 1.83 million barrels. Average 
daily output for the same period increased from about 
6,900 to 7,600 barrels per day (bbl/d). The Energy and 
Mines Ministry reported that 8076 of the country's oil 
comes from the Xan Field in Peten Province. Basic 
Resources International Ltd. reported that the fifth Xan 
well, recently completed, is producing oil at a rate of 
2,000 bbl/d from a depth of 2,321 meters. 

Guatemala became the 103d member of the General 
Agreement on Tariffs and Trade (GATT) when its 
Congress ratified the accession protocol in October. 

The mineral industry, like the overall economy, was 
dominated by the private sector. The Government's 
involvement in the mineral sector was limited to 
promotion and regulation of the industry. Policy for the 
mineral sector, including required environmental impact 
assessments, was set by the Ministry of Energy and 
Mines. This ministry also formulated policies for the 
petroleum and energy industries. The Ministry of 
Economy was the agency in charge of approving U.S. 
capital investment projects submitted under the 
Agreement on U.S. Capital Investment Guarantees 
entered into between Guatemala and the United States. 
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Guatemala was the third largest producer of antimony 
in Latin America, after Bolivia and Mexico. Antimony 
ore and concentrate were produced by Minas de 
Guatemala S.A. from the Anabella, Los Lirios, and 
Clavito Mines at Ixtahuacán, near the Department of 
Huehuetenango in the western region of the country. In 
addition to the recovery of 9446 of the antimony values 
by flotation to produce antimony sulfide concentrates 
assaying an average of 65% antimony, the company 
reported it had recovered 65% arsenopyrite by gravity 
and flotation to produce a concentrate assaying an 
average 24% arsenic and 124 g/mt of gold. Output was 
exported mainly to Metaleurop Weser Blei GmbH 
(METALEUROP) in France. The company was 
considering the use of biotechnology methods to recover 
the maximum gold values from the mined ore. 

The Government invited mining companies with the 
required technical and financial capacity to participate in 
the bidding process for the El Pato gold prospect 
identified by an exploration project of UNRFNRE. It 
has been estimated that the deposit contains at least 2 
Mmt of ore grading about 7 g/mt of gold and that daily 
production was likely to be about 1,000 metric tons (mt). 

Because of falling prices, Inco Ltd. has again all but 
abandoned hopes that it will soon restart its Guatemalan 
mining affiliate. Since Inco commissioned a report last 
year to consider the economic viability of restarting the 
mothballed nickel mine, the nickel price has fallen from 
about $6,000/mt to $5,000/mt. Published reports about 
the study raised expectations in Guatemala that 
operations were about to restart, and a visit by engineers 
to inspect the mine, which once employed 800, brought 
prospective workers to the gates. But the caretaker's 
general manager for Exploraciones y Explotaciones 
mineras Izabel S. A. (Exmibal) stated that the studies so 
far were "very preliminary" and that the company "does 
not want to raise false hopes." 

The plant, forced to close in late 1980 due to a slump 
in nickel prices and a coincident jump in oil prices, is in 
an ecologically sensitive area near Lake Izabel. Exmibal 
currently employs a skeleton staff of about 30 employees 
to maintain the kiln, generator, and other equipment. 
From 1978-80, the mine produced about 25 million 
metric tons per year (Mmt/a) of ore. Exmibal does, 
however, have several 40-year contracts to mine in the 
Lake Izabel area, the first of which expires in 2005. 

The cement, ceramics, construction, and glass 
industries were the country's leading users of industrial 
minerals. Cement, clays, feldspar, gypsum, lime, and 
sand and gravel primarily were produced for the local 
market. Guatemala's Cementos Progreso, S.A. was the 
only cement producer in the country with two cement 
plants in operation, which together were capable of 
providing 1.4 Mmt/a of cement. Because cement 
consumption in the country was forecast to exceed the 


company's production capacity in coming years, 
Cementos Progreso decided to import cement in the 
short term in the range of 200,000 to 400,000 metric 
tons per year (mt/a). Because a suitable location could 
not be found for the new import terminal within Puerto 
Quetzal, the company chose to convey cement out of 
incoming ships directly into bulk road trucks. These 
trucks will then transport the cement from the port to a 
warehouse facility about 5 km away. 

Northern Guatemala's Xan Field appears larger than 
first thought. Basic Petroleum International Ltd. has 
completed the 5 Xan well, producing about 2,000 bbl/d 
of American Petroleum Institute 17? gravity oil. New 
reserve estimates for Xan were expected to exceed its 
previous estimate of 351 million barrels (Mbbl) as of 
yearend 1994. Basic expected 5 Xan to add significantly 
to its reserves. It planned to drill three more wells in 
the Xan Field in 1994. 

The field's four wells, including 5 Xan, can produce 
more crude than can be trucked. Basic Petroleum 
International Ltd., Paris, France laid a 120-km, $13.75- 
million crude oil pipeline in Guatemala from its Xan oil 
field to its 4,000 bbl/d La Libertad asphalt refinery. It 
let a contract to Mexico's Lineas de Producción S.A. to 
lay the line, which when operational in mid-1995 is 
expected to save Basic more than $2/bbl in transportation 
costs and help it boost field output, currently constrained 
by trucking capacity limits. Xan Field, discovered in 
31985, produced more than 1.7 Mbbl in 1993. 

Crude oil production in Guatemala in the first 8 months 
of the year increased by 8% to 1.83 Mbbl, of which 1.3 
Mbbl was exported through the Port of Santo Tomás de 
Castilla on the Caribbean Sea. Imports of crude oil and 
finished products increase by 8% on the same period to 
3.75 Mbbl, compared with that of 1993. Imports of 
crude from Venezuela under the San Jose accord totaled 
1.76 Mbbl in 1993. That year, Guatemala also imported 
petroleum from Argentina, Colombia, and Ecuador. 

Basic Resources started up a 2,000-bbl/d refinery in 
the Peten area of Guatemala. The plant processes 
Guatemalan Xan crude and produces asphalt, naphtha, 
kerosene, diesel fuel, and distillate fuel oil. Previously, 
all asphalt consumed in the country had to be imported. 

Guatemala had a moderately developed infrastructure. 
Crude oil was transported from oilfields and refineries to 
domestic consumption centers and neighboring countries 
by a network of 283 km of pipeline for crude oil. There 
are two pipelines in Guatemala. The longest (235 km) 
was from Rubelsanto in the southern Peten Oilfield to 
Puerto Barrios on the Caribbean coast, and a smaller 
pipeline (48 km), was from Puerto San José on the 
Pacific coast to Texaco's refinery at Escuintla. Together, 
they had a combined maximum capacity of 65,000 bbl/d, 
with the addition of supplemental pumping stations. 

Two utilities supplied electric power in Guatemala: 


Instituto Nacional de Electrificación (INDE) and 
Empresa de Energía de Guatemala (EEG). INDE 
generated power for use in all but 3 of the Nation's 22 
departments. EEG supplied electricity in the Guatemala, 
Escuintla, and Suchitepequez Departments. The country 
had an installed generating capacity of 803 megawatts 
(MW). Hydroelectric facilities, primarily the Chixoy 
plant, accounted for about 59% of this capacity. About 
15 MW of geothermal power was generated at the Zumil 
Field, south of Quetzaltenango. 

The country also had 260 km of inland waterways 
available for year-round traffic; in addition, Guatemala 
had 730 km of inland waterways during the high-water 
season. 

Mining activity should continue to grow from its 
current small base. Industrial mineral production may 
increase slightly if the construction industry persuades 
the Government to lower interest rates for new 
construction using funds generated by the 20% tax on 
housing construction. Peace talks between the 
Government and the guerrilla organization, Unidad 
Revolucionaria Nacional Guatemalteca (URNG), began 
in April 1994. Until peace terms are agreed upon, 
physical security problems in the northern part of the 
country are expected to continue to plague mineral 
exploration and production. The lack of adequate 
infrastructure also will need to be addressed. 


"Text prepared Apr. 1995. 
^Where necessary, values have been converted from Guatemalan 
quetzals (О) to U.S. dollars, at the rate of Q5.9  US$1.00. 


Major Sources of Information 
Ministerio de Energia y Minas 
Diagonal 17, entre 20 y 30 Calles, Zona 11 Guatemala 
City, Guatemala 
Telephone: (502) (2) 76-0679 or 76-3091 
Dirección General de Minería 
Diagonal 17, 29-78, Zona 11 
Apartado Postal 1421 
Guatemala City, Guatemala 
Dirección General de Hidrocarburos 
Diagonal 17, 29-78, Zona 11 
Guatemala City, Guatemala 
Telephone: (502) (2) 76-2044 
Facsimile: (502) (2) 76-3175 


Major Publications 


Instituto Latinoamericano Del Fierro y el Acero 
(ILAFA), Santiago, Chile: Anuario Estadístico 
de la Siderurgia y Minería del Hierro de AmÉrica 
Latina, annual. 
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Ministerio de Energía y Minas, Guatemala: Informe 
Estadístico de Energía y Minas, annual. 

Ministerio de Energía y Minas, Guatemala: Memoria 

de Labores, annual. 

Organización Latinoamericana de Energía (OLADE), 

Quito, Ecuador: Energía en Cifras, 1992 annual. 

U.S. Central Intelligence Agency, Washington, DC: 

The World Factbook, 1994, annual. 


U.S. Department of Commerce, International Trade 
Administration: Foreign Economic Trends and Their 
Implications for the United States, annual. 

U.S. Department of the Interior, Geological Survey, 
Reston, Virginia: Geological Survey Circular 925, 
Earth and Water Resources and Hazards in Central 
America, 1984, 40 pp. 


TABLE 1 
GUATEMALA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


1/ Previously published and 1994 data are rounded by the U.S.Bureau of Mines to three significant digits. 


2/ Table includes data available through Apr. 15, 1995. 
3/ Reported figure. 
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Commodity 1990 1991 1992 1993 e/ 1994 e/ 
METALS 
Antimony: 
Mine output, Sb content 1,070 609 582 600 600 
Trioxide - 41 23 30 30 
Gold kilograms 62 31 32 30 30 
Iron and steel: 
Iron ore, gross weight 6,370 5,100 1,450 3,300 3,000 
Steel, crude 20,700 23,000 24,500 r/ e/ 58,400 r/ 56,300 
Steel, semimanufactures 64,200 79,300 105,000 r/ e/ 90,000 r/ 90,000 
Lead metal, including secondary 110 28 49 50 50 
INDUSTRIAL MINERALS 
Barite 421 == 1,720 1,500 1,000 
Cement thousand tons 1,680 1,440 1,400 e/ 1,400 1,450 
Clays: 
Bentonite 9,000 12,000 12,600 12,300 12,000 
Kaolin 2,050 3,280 2,860 3,000 3,000 
Unspecified 1,260 1,640 1,600 1,600 1,600 
Feldspar 11,900 6,960 8,050 7,500 7,500 
Gypsum 65,600 51,500 67,600 60,000 61,000 
Lime e/ 75,000 72,000 70,000 70,000 70,000 
Pumice and related materials: 
Pumice cubic meters 5,000 e/ 6,130 6,590 6,300 6,000 
Volcanic ash e/ do. 2,400 2,480 3/ 2,400 2,400 2,400 
Volcanic sand e/ 110,000 3/ 100,000 100,000 100,000 100,000 
Volcanic scoria cubic meters 2,280 9,500 9,980 9,500 9,600 
Volcanic tuff 610 2,480 2,600 1,900 2,000 
Salt e/ | 181,000 3/ 100,000 100,000 100,000 100,000 
Stone, sand, and gravel: | 
Dolomite 14,900 8,320 9,310 10,000 10,000 
Limestone thousand tons 1,420 1,440 1,760 1,500 1,000 
Marble: 
Block e/ 6,260 3/ 9,000 9,000 7,000 7,100 
Chips and fragments 8,260 1,850 1,750 1,800 1,750 
Sand and gravel thousand tons 1,090 1,010 758 950 900 
Schist e/ 260,000 3/ 250,000 250,000 250,000 251,000 
Silica sand 30,000 3/ 17,300 33,700 27,000 27,000 
Stone, crushed e/ thousand tons 1,300 1,000 1,000 1,000 1,100 
Talc $45 861 1,320 800 800 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, gross e/ thousand cubic meters 10,000 10,000 10,000 10,000 10,000 
Petroleum: 
Crude thousand 42-gallon barrels 1,440 1,350 2,050 1,700 1,650 
Refinery products do. 4,000 e/ 4,640 5,700 $,000 $,100 
e/ Estimated. r/ Revised. 


ТАВГЕ 2 
GUATEMALA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating company Location of 
and major equity owners main facilities Annual capacity 
Antimony Minas de Guatemala, S.A. (private, Los Lirios and Anabella Mines, 1.9 
10094 Ixtahuacan, Huchuetenango Department 
Cement Cementos Progreso, S.A. (Lambert San Miguel Plant, Sanarate, El 1,800 
Freres et Cie. 69.8%; other 30.2% Progreso Department, and La Pedrera 
Plant , Guatemala City 
Nickel Exploraciones y Explotaciones Mineras Mine and processing plant near El 9 
Izabal, S.A. [(Exmibal) (Inco, 70%; and — Estor, Izabal Department 
Government, 30%)1] 
Iron and steel Hornos, S.A. Guatemala City 80 
(semimanufactures) 
Petroleum: 
Crude thousand 42-gallon barrels Basic Resources International, S.A. Rubelsanto, West Chinaja Fields, Alta 2,000 
[(Basic) (private, 10096)] Verapaz Department, and Caribe, 
Tierra Blanca and Xan Fiels, Peten 
Department 
Products do. Texas Petroleum Co. (Texaco Inc., Refinery at Escuintla, Escuintla 6,200 
100%) Department 
Do. do. Basic (private, 100%) Refinery near Santa Elena, El Naranjo, 
Peten Department3 720 
1/ Ownership equity change in 1991. 


2/ Mine and processing plant closed Sept. 1990. 
3/ Construction complete. Undergoing startup trials. 
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THE MINERAL INDUSTRY OF 


GUINEA 


By David Izon! 


In 1994, Guinea remained second to Australia in the 
production of bauxite. The country possessed one-third 
of the world's known bauxite deposits, as well as high- 
grade iron ore deposits, diamonds, gold, manganese, and 
other gemstones and precious metals. Only bauxite was 
produced commercially in 1994. However, artisanal 
production of diamonds and gold continued and the 
Central Bank maintained its program of buying back 
gold at 50% of market price. The minerals sector 
accounted for about 25% of the gross domestic product 
(GDP) of about $3.4 billion? in 1994. Sales of three 
main commodities, bauxite, diamond, and gold, made up 
more than 9876 of all mineral sales. The revenue from 
mineral exports amounted to about $548 million. 
Alumina and bauxite totaled more than 91% of all 
mineral exports, despite the slump in the mineral sector 
due to low world market prices for aluminum. In 
general, mineral exports accounted for more than 90% 
of the country's total exports and about 3596 of 
Government revenues. 

The MIFERGUI-Nimba iron ore mining project was 
put on an indefinite hold because of a lack of financing, 
inadequate infrastructure, and political instability in 
Liberia. Because Guinea's iron ore deposits are on the 
Liberian border, the project was affected by the civil 
insurgencies in Liberia. The resolution of the Liberian 
conflict would determine when the development of the 
Nimba project would begin. Guinea's iron ore ranked 
potentially among the most important worldwide because 
of its high iron content. The country's 1987 investment 
code offered liberal taxation and regulatory privileges to 
companies or individuals investing in strategic sectors, 
particularly mining. However, ongoing revisions to the 
tax code could increase income and import taxes that 
may affect medium-to-large foreign ventures and reduce 
the margin of benefits for investors. 


Government Policies and Programs 


Mining in Guinea was governed by code No. 076/PRG 
of March 1986, as amended by orders Nos. 10236 to 
10245, issued on October 22, 1988. The current 
investment code was adopted in code No. 001/PRG/87 
of January 1987. Ongoing revisions of the existing 
mining code and investment code are intended to 
liberalize both laws to provide more opportunities for 


prospective investors, including majority private 
ownership. Because the mining sector’s base law of 1984 
remained in effect, the terms of all mining concessions 
are being negotiated on a case-by-case basis. 

Work started on the Government’s joint-venture 
agreement with the Government of Iran to undertake a 
bauxite mining project in the Dabola-Touge region in 
northern Guinea, 60 kilometers (km) east of Labe and 
350 km northeast of Conakry. Also, Australia-based 
Golden Shamrock Mining Ltd., Colorado-based Cyprus- 
Amax Minerals Co., and Kenor Mining Co. of Norway 
signed agreements to explore for gold, respectively, in 
the Suguiri, Mandiana, and Dinguiraye regions. 

Previously adopted policies under the Government’s 
structural adjustment program continued to Бе 
implemented. Other fiscal policies being implemented for 
the 1994-95 fiscal year were intended to diversify the 
mineral industry and reduce the Government’s 
dependence on revenue and export earnings from bauxite 
mining. However, closure in 1992 of Guinea’s only gold 
mine at Siguiri set back diversification efforts. 


Environmental Issues 


The Ministry of Natural Resources, Energy and 
Environment administers the mining sector and grants 
licenses and permits for exploration, exploitation, and 
marketing of minerals produced in Guinea. Under this 
ministry is the Department of Environment, which makes 
policy and regulates environmental issues, particularly 
with regard to mining. Procedures for minerals 
production and processing require an environmental 
impact statement to be attached to an application before 
approval for a mining license is given. The 
environmental study on the Nimba project is continuing 
to search for ways to avoid pollution of the Cavalli 
River, which flows into Côte d'Ivoire. 


Production 


In 1994, mineral production was mainly from five 
mines, excluding quarries; four bauxite mines at 
Bidikoum, Fria, Kindia, and Sangarédi, and one 
diamond mine at Gbenko. Development of one of 
Guinea's potentially important minerals, the high-grade 
iron ore deposits at the Nimba Mountains, was hindered 
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by lack of adequate infrastructure, financing, and 
regional stability. The country's only gold mine, "Koron 
Mine," which was closed in 1992, remained shut down, 
but two companies have signed agreements to explore 
and develop existing and new sites. (See table 1.) 


Trade 


The mineral sector dominated exports because nearly 
all major minerals produced were sold in overseas 
markets. Guinea remained dependent on mining exports 
for government revenue and foreign exchange earnings. 
Major mineral commodities traded in 1994 were bauxite, 
alumina, and diamonds. Revenue from sales of diamonds 
and gold did not include the value of smuggled artisanal 
production. The total value of mineral exports for 1994, 
mainly bauxite, alumina, and diamonds, was about $550 
тіШоп.? Low world prices for bauxite and alumina, 
combined with shortfalls in projected revenues, left 
Guinea with a trade deficit of about $340 million. 

In 1994, Guinea's principal trading partners were 
Australia, Cameroon, Canada, the former Soviet Union 
(FSU), France, Germany, Nigeria, Norway, Portugal, 
the United Kingdom and the United States. Mineral 
exports to the United States were mainly bauxite. 
Guinea's imports from the United States included 
industrial machines, vehicles, construction materials, 
fertilizers, petroleum products, and pharmaceuticals. 


Structure of the Mineral Industry 


The mineral industry remained dominated by the 
production of bauxite by three companies, one of which 
was entirely state-owned. Artisanal production of 
diamond and gold was widespread and official estimates 
were not available. 

Guinea's labor force was estimated to be about 2.6 
million workers, an estimated 2076 of whom were in the 
industrial sector. Guinea's formal mining industry 
employed about 6,550 workers in 1994. About 78% of 
these were in the bauxite and alumina sector. 
Government policy encourages the training of Guinean 
staff to replace expatriates. The latter account for about 
676 of the mining labor force. (See table 2.) 


Commodity Review 
Metals 


Bauxite and Alumina.— The first phase of the Guinea- 
Iran Dabola project, expected to produce 600,000 metric 
tons per year (mt/a), could depend on the rehabilitation 
of the old Niger rail line from Dabola to Conakry. 
Because the rail line was not constructed for the 
transportation of minerals, additional investment may be 
required to replace the line with a rail system capable of 
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accommodating up to 1 million metric tons per year 
(Mmt/a). Also, Office des Bauxite de Kindia, the bauxite 
mining company formerly operated by the Government 
of Guinea and the FSU, was being restructured with the 
assistance of the World Bank. The new enterprise, 
named Societe de Bauxite de Kindia (SBK), would 
promote private investment under the new arrangement. 
In 1994, Compagnie des Bauxites de Guinea (CBG) 
maintained its role as Guinea's largest producer of 
bauxite at more than 12 Mmt/a wet basis, with an 
alumina (ALO;) content of 57.7%. CBG continued with 
the upgrading and extension of facilities that included the 
startup of Bidikoum deposit and the renovation of 
Kamsar plant. The Bidikoum Mine was opened to enable 
blending ore with the production from Sangarédi Mine 
to prolong the life of the high-grade ore found in 
Sangarédi. The African Development Bank provided 
70% of the funding for the BidiKoum project at a cost of 
$170 million. CBG employed 2,517 people, of which 17 
were expatriates. Bauxite operations at SBK employed 
1,841 workers, including 67 expatriates. The 
Government adopted measures that could more than 
double the production capacity at Friguia to 1.3 Mmt/a, 
after world market prices and demand for aluminum 
improved. A management improvement program under 
the new measures included releasing Friguia from 
obligations to provide free water, electricity, social 
services, and medicine to its staff by yearend 1996. 


Gold.—Gold occurs as hydrothermal quartz veins in 
Birimian rocks at several locations in Guinea. Artisanal 
operators have mined lateritized gold placers for many 
years in the Kankan, Kouruossa, Mandiana, and Siguiri 
regions, known as “la zone du Boure." Reserves in the 
mineralized zones in the northeastern part of the country 
were estimated to range from 200 to 1,000 mt. 

After the pullout of Union Miniere of Belgium in 
1992, the Government of Guinea authorized an Australia 
affiliate of a U.S. company, Golden Shamrock Mining 
Ltd., to explore and undertake mining of the Koron 
Mine. The transaction involved Shamrock’s purchase of 
Union Miniere’s 50% share, as well as all but 15% of 
the Government’s shares. The Government’s role in the 
venture would be limited to regulatory and fiscal issues. 
Artisanal miners continued to operate as exploration 
activities in the Siguiri prospect progressed. According 
to the Mining Journal of September 16, 1994, 
exploration results were so encouraging that it was 
expected to add significantly to the 16,578 kilograms 
(533,000 troy ounces) inferred resources announced in 
August 1994, 

In other developments, Cyprus-Amax Minerals Co. of 
Colorado signed an agreement with the Government to 
explore and develop gold properties on a 3,000-square- 
kilometer (Кт?) area in the Mandiana region. Cyprus- 
Amax would own 85% of the interest and the 


Government of Guinea, 15%. The agreement called for 
Cyprus-Amax to explore Guinea’s western region 
extensively for new gold deposits. 

A joint-venture company, Societe Miniere de 
Dinguiraye (SMD), was formed to operate at Lero in the 
Dinguiraye concession, covering an area of about 1,500 
km". Production was expected to begin in early 1995 by 
the open pit method, with 1.4 million metric tons (Mmt) 
of minable ore, at a grade of 3.7 grams per metric ton 
(g/mt) in the upper veins, according to the Government. 
This saprolitic deposit would not require any blasting. 
According to the Government of Guinea, SMD was held 
15% held by the Government, 42.596 by Kenor of 
Norway, and 42.596 by Mine Or Co. of France. A 
second mine was expected to be opened at the Fayalala 
deposit 8 km from Lero, with minable ore reserves of 
3.5 Mmt at a grade of 1.9 g/mt. 


Industrial Minerals 


Diamonds continued to be found in kimberlite pipes 
and in the alluvial gravels that extend from these 
kimberlites. Six of these pipes, near Banankoro, were 
believed to be the source of Guinea's high-quality, 
unusually large gemstones. These alluvial deposits were 
in the Baoule and Bimboko River Valleys. Placer mining 
took place in the Baoule, Milo, and Diani River flood 
plains. This area contained about two-thirds of the 
country's known placer reserves and accounted for 80% 
of the official production of diamonds being mined. The 
diamonds were of 93% gem quality, and sold at an 
average price of about US$300 per carat. Operations at 
the Aredor? diamond mine in Gbenko were suspended in 
October 1993 because of the continued presence of 
artisanal miners squatting and prospecting on the 
company's concession. The situation reportedly was 
beyond control after soldiers sent to protect the mine 
also joined in prospecting. The site was, however, being 
maintained and kept in good condition. 


Reserves 


According to Direction Generale de Geologie of 
Guinea, estimates of total bauxite resources varied but 
were on the order of 20 billion mt, and proven reserves 
were about 18 billion mt. Reserves remaining at 
Sangarédi were about 175 Mmt grading between 50% to 
60% alumina and 0.5% to 2% silicon (SiO;). Reserves 
at Bidikoum were about 20 Mmt grading about 55% 
alumina. There were large additional deposits of lower- 
grade ore in the area. Reserves at the Debelé deposit 
were about 28 Mmt grading 45% to 46% alumina. 
Friguia's reserves were reported to be in excess of 200 
Mmt grading about 40% alumina. Official reserve 
estimates for diamond and gold were not available but 
were believed to be significant. 


Iron ore reserves at the Nimba Mountains were 
estimated to be about 350 Mmt grading 66.576 iron. A 
number of other lower-grade iron ore resources occurred 
elsewhere in Guinea, but they were of little or no 
commercial value. 


Infrastructure 


Mining railroads totaled 239 km of standard-gauge 
1.435-meter (m) line and 806 km of 1-m line. A 135-km 
standard-gauge 1.435-m line linked the Sangarédi Mine 
with the Port of Kamsar, and a 104-km standard-gauge 
line linked the Kindia Mine with Conakry. A 145-km, 1- 
m line linked the Fria Mine with Conakry. In addition to 
the mine railroads, 661 km of 1-m-gauge line connected 
Conakry with Kankan; this line was in very poor 
condition, but was undergoing rehabilitation with French 
assistance. The Dabola-Conakry rail line also was to be 
upgraded. 

Guinea had two main ports: Kamsar and Conakry. 
Kamsar served the Sangarédi Mine, handling only 
bauxite shipments. Conakry served the Fria and Kindia 
Mines and also was the country's main general cargo 
port. The country had 1,280 km of navigable waterways, 
which could also provide hydroelectric power for future 
demand. The European Investment Bank's (EIB) $10 
million water supply project in Conakry was in progress. 
The project involved the extension and modernization of 
existing facilities, including the construction of a second 
treatment plant and two reservoirs. 

The $150 million Energie Electrique de Guinee 
(Enelgui) program to build a dam at Garafiri, begun in 
1992, had not received adequate financial backing. With 
a planned output of 260 gigawatt hours, the project was 
expected to reduce power supply problems in the 
country. 


Outlook 


Bauxite and alumina was expected to continue 
dominating Guinea's economy. The addition of the 
Bidikoum Mine should help maintain high-quality 
exports of bauxite. Friguia's production capacity of 
alumina was expected to increase as renovations and 
expansions are completed. Projects requiring major 
hydroelectric power, such as the proposed aluminum 
smelter, could become technically feasible as the power 
generation capacity is increased under current plans. 

There was reason to believe that Guinea's formal 
diamond and gold industries would survive if new 
investments and adequate exploration programs were 
undertaken to secure continued production at most recent 
or higher levels. The addition of the Mandiana, Lero, 
and Fayalala gold deposits should provide extra revenue 
for the Government. The MIFERGUI-Nimba iron ore 
project remained dependent upon a solution to Liberia's 
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civil war. 

The deterioration of the country's infrastructure during 
the past 15 years tended to diminish the country's 
comparative advantage in attracting foreign private 
capital to invest and develop the mineral industry. 


"Text prepared in June 1995. 
?Where necessary, values have been converted from Guinean francs 
(GF) to U.S. dollars at the rate of GF810=US$1.00, which was the 
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exchange rate for Dec. 1994. 

*"Aredor" із an acronym for Association pour la Recherche 
l'Exploitation du Diamants et de l'Or. Aredor Holdings Ltd. is a 
consortium of Australian companies Bridge Oil Ltd., 79.296; and Bankers 
Trust Australia (U.K.) Ltd., 3.52%; Industrial Diamond Co. (Holdings) 
Lid. (United Kingdom), 6%; and the International Finance Corp., 11.28%. 


Major Source of Information 


Ministry of Natural Resources and the Environment 
P.O. Box 295 Conakry, Republic of Guinea 


ТАВГЕ 1 
GUINEA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 
Commodity 3/ 1990 1991 1992 1993 1994 
Hydrate 642 640 601 642 650 
сле! 631 610 561 656 660 


Shipments, calcined 631 610 553 656 660 
Bauxite: 
ine uction: 
Wet basis 4/ 17,500 17,200 14,900 16,300 16,300 


1S 15,800 r/ 15,500 r/ 13,800 14,100 14,100 
alcin 140 132 96 90 90 
—€— (dry basis): 
etallurgica 14,000 13,500 12,300 13,600 13,600 
Calcined 133 92 95 90 90 
amond: 
m ou carats 119 91 90 90 90 
Industrial е/ do. 8 6 5 5 5 
Total do. 127 07 05 100 100 
Gold 8/ kilograms 6,340 4,450 2,110 500 500 
e/ Estimated. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ In addition to the commodities listed, modest quantities of crude construction materials (clays, sand and gravel, and stone) presumably are produced, 


but output is not reported quantitatively, and available information is inadequate to make reliable estimates of output levels. Table includes data 
available through May 12, 1995. 


3/ All figures were reported by Bureau de Stratégie et de Marketing Minier of Guinea. 

4/ Metallurgical plus calcinable ore estimated at 1396 water. 

5/ Data are for wet-basis ore estimated at 1396 water, reduced to dry basis estimated at 3% water. 
6/ Data are for Compagnie des Bauxite de Guinéé, the sole producer of calcined bauxite. 

7/ Figures do not include undocumented artisanal production believed smuggled out of the country. 


8/ Figures include undocumented artisanal production. Aurifere de Guinea (AuG) is the only reporting gold mining company, reporting the following, 
in kilograms: 1990--1,750; 1991--1,450; 1992--1,110; 1993--500; and 1994--500. 


TABLE 2 
GUINEA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Million metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equi y owners main facilities capaci 
Bauxite and alumina ompagnie des Bauxite de angarédi Mine, about 24 ometers north о ‚2 bauxite. 
(Halco Mining Inc., 51%; болшы 49%) of Conakry. Drying and shiploading facilities 


are at Kamsar, 160 kilometers northwest 
160 kilometers northwest of Cona 


Do. ociété d Economie Mixte Friguia ria Mine and Kimbo alumina plant are at Fria, .> bauxite, 
RIALCO Holding Co., 51%; Government, 49% 75 kilometers north of Cona 0 .7 alumina. 
Do. Offices des Bauxites de Kindia «india Mine (Debele deposit) at Kindia, about bauxite. 
Government, 100% 110 kilometers northeast of Cona 
Diamond carats ocieté Mixte Aredor de Guinée S.A. Aredor placer mine and mill are at Gbenko, 00,000. 
Government, 100% 475 kilometers east of Cona 
er ograms olden Shamrock Mining Ltd. oron placer mine near Siguiri, about 540 UUU. 
kilometers northeast of Cona 
Do. do. ociete Mineire Dinguiraye ero placer mine ,000. 


(Kenor of Norway, 42.5%; Mine Or of France, 42.596; 
Government, 15% 
edor" is ап acronym tor Association pour ia Kecherche 1 Exploitation du Diamants et de l'Or. Aredor Holdings Ltd. was a consortium o 
Australian companies Bridge Oil Ltd., 79.2% and Bankers Trust Australia (U.K.) Ltd., 3.52%; Industrial Diamond Co. (Holdings) Ltd. (United 
Kingdom), 6%; and the International Finance Corp. 11.28%. However, since Bridge Oil pulled out, Aredor is Government operated. 
2/ The Koron Mine was closed in Aug. 1992, and new contracts to reopen the mine was signed in 1993 with Golden Shamrock Mining Ltd.; 
also, a second contract was signed for the new mine to be developed in the Mandiana region by Cyprus-Amax of the United States. 
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THE MINERAL INDUSTRY OF 


GUYANA 


By David B. Doan! 


Guyana continued as a significant producer of bauxite 
in 1994, output having amounted to an estimated 2.1 
million tons (Mmt), or about 2% of the world's bauxite 
output. Other mineral production included diamond and 
gold, the latter having extended its sharp upward trend 
during the year. International attention to the Guiana 
Shield and investment in exploration for gold proceeded 
steadily, along with increasing exploration interest in 
diamond. 

The People’s Progressive Party administration 
completed its 2nd year in office, overseeing an 
improving economy. During 1994, Guyana’s gross 
domestic product (GDP) grew by 9%, but with an 
inflation rate of 15%, according to the Commissioner of 
Geology and Mines. GDP itself was projected to be 
about $1.5 billion? based on preliminary estimates, 
reflecting some acceleration in the production of gold. 
Per capita income by the end of 1994, at about $650, 
was up $50 from that of the previous year. 

In that all mineral rights are vested in the state, 
concessions are negotiated with Government agencies. 
These are the Bauxite Industry Development Co. Ltd. 
(BIDCO) for bauxite, the Guyana Geology and Mines 
Commission for gold and diamond, and the Guyana 
Natural Resources Agency for oil. 

The Guyana Gold Board (GGB), established in 1982, 
has been the sole official buyer of unprocessed gold. Its 
rule that miners must carry their gold to a single point, 
Georgetown, to effect a sale has engendered logistical 
difficulties. Offering a sale, smelting and assaying the 
metal, and certifying the result has been very time 
consuming. Changes for reducing hardship and 
increasing efficiency were under discussion by the GGB. 

The Government continued to seek private investment 
for exploitation of mineral deposits. The Mining Act of 
1989 limited small- and medium-scale mining to 
Guyanese citizens only, which led immediately to 
problems of definition of size. Foreigners were 
restricted to large-scale mining, except in the case where 
a claim operator specifically requested foreign technical 
assistance and the Guyana Geology and Mines 
Commission supported the work permit application. 
Foreigners caught illegally mining in the interior were 
subject to charges and forfeiture of all equipment. 
Although joint ventures between local and foreign 
companies were encouraged, 100% foreign ownership of 


Guyanese operations was allowed. The Government 
proposed to increase productivity, reduce debt, and 
tender the bauxite industry to local and foreign investors 
by 1994. 

Environmental review of new projects was the 
responsibility of the Guyana Agency for Health Sciences 
Education, Environment, and Food Policy. Guyana’s 
interior is sparsely populated and densely forested, with 
considerable expanses of attractive wilderness, including 
rivers and streams. Emerging environmental problems 
included mercury contamination of soils and waters 
resulting from gold recovery by both individual 
entrepeneurs and dredges. Larger dredges tended to 
contaminate by siltation and other disturbances of 
riverine habitat. Microbial contamination of rivers near 
mining camps has been detected, but is considered easily 
remedied or prevented. 

Bauxite production dropped slightly compared with 
that of the previous year, as bauxite was already a glut 
on world markets, according to officials of the Inter- 
American Development Bank. Guyana was the fourth 
largest bauxite producer in Latin America after Brazil, 
Jamaica, and Suriname (See table 1.) Declared gold 
production (the amount sold to the GGB) soared 
compared with output of the previous year. 
Traditionally, miners had smuggled much of their 
recovered gold into Brazil or Venezuela. Since 1990, 
however, the GGB has paid miners for gold using the 
current exchange rate rather than the unrealistic old 
official rate (G$50=US$1 in 1990), thus reducing the 
attractiveness of smuggling. A small amount of silver, 
equivalent to approximately 5% of gold output, was 
recovered during refining of the gold. 

Bauxite and gold accounted for about 40% of the 
country’s exports. The Foreign Minister of Guyana 
proposed to help revive the Guyana-Brazil Joint 
Commission to discuss, among other topics, closer trade 
relations and the possibility of a free trade zone in 
Guyana exclusively for trade with Brazil. Piracy near 
the Port of Georgetown, affecting almost all shipping, 
forced shipowners to buy special coverage for the 
Guyana leg of any voyage.’ 

The entire bauxite industry was overseen by BIDCO. 
Bauxite mining and processing were done by BIDCO’s 
subsidiary, Guyana Mining Enterprise Ltd. (Guymine), 
or under contract to Guymine; however, Minproc 
Engineering of Sydney, Australia, assumed management 
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of the bauxite industry from Guymine in 1993. 
Guymine's operations were split into Linden Mining Co. 
(Linmine) and Berbice Mining Co. Several international 
companies were actively involved in the bauxite industry 
(See table 2). The domestic private sector dominated the 
production of gold and diamond. Five companies held 
large-scale mining licenses. There were also about 20 
prospecting licenses for gold and precious stones and a 
number of license applications on file. Local 
subsidiaries of private foreign firms carried out 
petroleum exploration, with little discernible success. 

Production of metallurgical bauxite increased slightly 
in 1994, but this was offset by a sharp decrease of more 
than 35% in output of calcined refractory bauxite 
compared with 1993. Linmine’s Kara Kara and 
Northeast Dorabece bauxite mines were projected to be 
mined out in 1 to 2 years. In the absence of new 
financing, the management contract with Minproc 
(Australia) for operation of Linmine expired at yearend 
1994, but Minproc succeeded in restoring Linmine's 
capacity to about 400,000 metric tons per year (mt/a). 
Officials expressed concern over the release of Guyanese 
bauxite from the U.S. National Defense Stockpile, the 
effect on market prices, and the decreased demand for 
Guyanese bauxite. 

Although most gold and diamond mined in previous 
years involved small-scale river dredging operations, 
Cambior Inc. and Golden Star Resources pressed for 
larger-scale production in 1994 at the Omai open pit 
gold mines, spread over about 40 square kilometers 
(km?), resulting in further increases of output compared 
with that of 1993. For the country overall, production 
increased by more than 13% to nearly 10.9 mt for 1994. 

Besides its minority interest in Omai, Golden Star was 
pressing the exploration of its placer deposit concession 
near Mahdia. South American Goldfields, which had 
owned the Peter's Mine, Akaiwong, Aurora, Five Star, 
and Quartz Hill properties, merged with Golden Star to 
form Golden Star Resources Ltd. Sutton Resources Ltd. 
of Vancouver, British Columbia, pressed its drill work 
on the Marudi Hill prospect in southern Guyana. 

During 1993, Golden Star also continued work on its 
alluvial diamond evaluation program at Red Hill Loop, 
Eping, and Apaikwa. 

Baracara Quarries and Toolsie Persaud Ltd. produced 
gravel near Bartica. The Government's Teperu-Itabu 
Quarry was being reopened in response to overwhelming 
demand for construction materials, and consideration 
was given to using Omai gold mine waste rock for 
aggregate and boulders. 

Guyana's problems in maintaining its infrastructure, 
particularly the availability of electricity, severely 
limited the country's economic activity. Mining areas 
relied mainly on barges, helicopters, light aircraft, and 
riverboats for movement of material. Besides 6,000 km 
of navigable waterways, Guyana had 187 km of railroad, 
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part of it connecting the Linden bauxite mines to the 
Linden plant, as well as 7,665 km of roads, mostly 
gravel or dirt. Guyana had 48 usable airports, 12 of 
them having lengths of 1,220 to 2,439 meters, and 5 
having permanent surfaces. The country also had 253 
megawatts of installed electrical generating capacity. 

Guyana has diversified the formerly bauxite-oriented 
mineral industry by its 7-year gold and diamond 
promotion program. The intensive, internationally 
funded exploration activity has resulted in increased gold 
production, which is expected to rise further. Large- 
scale gold operations, such as those of the Omai Mine, 
will significantly boost the Nation’s economy. 


'Text prepared May 1995 

*Where necessary, values have been converted from Guyanese dollars 
(G$) to U.S. dollars at an imputed average exchange rate of 
G$145 =US$1.00. 

Journal of Commerce. June 30, 1994, p. B4. 


Major Sources of Information 


Bauxite Industry Development Co. Ltd. (BIDCO) 
71 Main Street 
Georgetown, Guyana 
Telephone: (592) 2-57780 
Guyana Geology and Mines Commission 
P.O. Box 1028 
68 Upper Brickdam 
Georgetown, Guyana 
Telephone: (592) 2-53148 
Fax: (592- 2-53047 
Guyana Gold Board 
c/o Guyana Geology and Mines Commission 
Compound 
68 Upper Brickdam 
Georgetown, Guyana 
- Telephone: (592) 2-53173 
Guyana Natural Resources Agency 
41 Brickdam and Boyle Place 
Stabroek 
Georgetown, Guyana 
Telephone: (592) 2-66549 
Fax: (592) 2-71211 
Major Publications 
American Embassy, Minerals 
Questionnaire, annual. 
Guyana Geology and Mines Commission: Mineral 
Resources of Guyana, 1985, 14 pp. 
International Bauxite Association: 
Review, quarterly. 
U.S. Department of Commerce, International Trade 
Administration: Foreign Economic Trends and Their 
Implications for the United States, Guyana, annual. 


Georgetown: 


IBA Quarterly 


ТАВГЕ 1 
GUYANA: PRODUCTION OF MINERAL COMMODITIES 1/2/ 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 


А metric tons 42,000 $5,000 72,500 4/ 75,000 136,000 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Includes data available through June 1, 1995. 


3/ In addition to the commodities listed, a variety of crude construction materials (clays and sand) and semiprecious stones was also produced. 
Available een GO make an estimate of production. 


4/ Reported figure. 
TABLE 2 
GUYANA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons, unless otherwise specified) 
Major operating companies Location of 
Commodi and major equity owners main facilities Annual сг 
bauxite yana Mining Enterprise Ltc ymine „ага Kara, Northeast Dorabece, and Eas ,3UU 
(Government, 10096) Montgomery Mines, MacKenzie, Linden, 
West Demerara District 
20. о. ОС \/ a. NO ouin manes. ; C 
Kwakwani, East Berbice District 
DO. do. Processing plant at Дет 30U€ 
JC jo. processing plant at Everton, Last Berbice UU 
District 
Do . А. Dayco private, Venezuela, 100% Awakani area Ul 
Guymine contract 
20 sen Mining b onstruction Co., Dacouria mine, Lander NZ 
United States, 100% Gu ine contract 
DO Aroaima Mining Co. overnment, 30%; 
Reynolds International, United States, 50% Aroaima, East Berbice District 1,500 
Alumina u e , Alumina refinery at Linden (presently closec UC 
Jn ograms та: Gold Mines Lic ambior inc., Canad: 7/0; UC 
Golden Star Resources, Canada, 3096; Government 
of Guyana, 596 Omai mine, Mazaruni-Potaro District 
ave Загаса Quarries 321.2 а arry near Bartica, Mazaruni-Potaro District 00 
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THE MINERAL INDUSTRY OF 


HONDURAS 


By George A. Rabchevsky! 


The Republic of Honduras is in Central America on 
the isthmus between Mexico and Panama. The country 
is mountainous, except for a coastal plain in the north. 

Honduras ranked among the least developed countries 
in the Western Hemisphere. Industrial production has 
deminished and foreign investments were low. Shortages 
of fuel oil and rainfall, reducing hydroelectrical plant 
outputs, caused electricity black-outs from 6 to 14 hours 
per day. 

The El Mochito Mine was the only large operating 
metal mine in Honduras. Lead and zinc concentrates 
from the mine contributed less than 2% to the gross 
domestic product, and less than 0.396 of the labor force 
was involved in mining. The mineral resources of 
Honduras consisted of coal, copper, gold, gypsum, lead, 
salt, silver, zinc, and some marble. 

The mining laws in Honduras date from 1968, 1982, 
and 1987. The hydrocarbon law, Decree 194-84, covers 
the petroleum industry. The petroleum and minerals law, 
Decree 123-90, was passed in October 1990. The 
general mining code was passed in February 1991. A 
new mining code was to be proposed in 1994. The State 
was the owner and exercised direct authority over all 
mines, but granted rights for reconnaissance, 
exploration, and exploitation purposes to individuals or 
corporations within the terms of the general mining law. 

All companies in Honduras were required to be 
registered with the appropriate Government Ministry, 
such as the Ministry of Natural Resources for mining 
companies, and were required to have a labor force that 
is 90% Honduran. Exclusive exploration concessions to 
foreigners were granted for 4 years and were renewable 
for 2 years. Mining concessions were granted for 40 
years. 

Cia. Minera Santa Barbara S.A. operated only one 
large metal mine, El Mochito gold mine, near Lake 
Yojoa. The lake was considered by many as recreational, 
attracting bass fishermen from the United States. Much 
of the mine drainage and tailings runoff flowed into the 
lake. The mine produced gold, lead, silver, and zinc. 
Reportedly, the Government was attempting to solve this 
problem by soliciting advice from environmental experts. 

The Honduras Ministry of Environment was 
established in 1993. Plans to build an oil refinery in 
Puerto Castilla, Trujillo Bay, were shelved in 1994 
because of protests from the local residents. 


Environmentalists, fishermen, Garifuna Indians, and tour 
guides who live along the bay mobilized an opposition 
movement against the refinery.’ 

Honduras produced lead and zinc concentrate in the El 
Mochito Mine as a byproduct. Cadmium, copper, gold, 
and silver also were produced, but contributed little to 
the Honduran economy. Industrial minerals included 
cement, gypsum, limestone, marble, and salt. (See table 
1.) 

Honduras was a beneficiary of both the Caribbean 
Basin Initiative and the Generalized System of 
Preferences, and is a member of the Central American 
Common Market. In April 1994, Honduras signed the 
General Agreement on Tariffs and Trade. In 1994, 
Honduras became a member of the Association of 
Caribbean States.? 

Honduras exported about 40% of its metals to Europe 
and some to Japan, Mexico, the United States, and 
Venezuela. The country imported all of its oil 
requirements, more than 3 million barrels of crude oil, 
primarily from the United States. Mexico and Venezuela 
also supplied crude oil under the San José Accord. 

The 14 commercial banks operating in Honduras 
accounted for more than 80% of the Honduran financial 
system's assets. Foreign companies are allowed to 
borrow from the commercial banking system under the 
same conditions as local firms.‘ 

Mineral, petroleum, and natural gas deposits were 
owned by the Honduran Government. All deposits were 
available for exploration by private companies through 
concessions. The private sector directed the mining 
industry and petroleum refining activity. The Bureau of 
Mines and Petroleum (Dirección General de Minas e 
Hidrocarburos) issued mining and petroleum concessions 
and registered exploration and production companies. 
The El Mochito Mine was owned by a Canadian 
company, Breakwater Resources, Ltd., Toronto. There 
were several small mines, some operated by United 
States and Canadian companies. (See table 2). 

Honduras hosts a rich diversity of mineral deposits. 
The following metal deposits, according to the 
Government, are available for further exploration: 
copper and silver (El Ocote); gold (Baldaquin, Bambu, 
Calpules, Chaguites, Chaparrales, Hot Springs, Las 
Minas, Potosi, Tembladera, Tutumbla); gold, lead, 
silver, and zinc (Cedros); gold and silver (Yuscaran); 
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and silver (El Rosario). The small Baldaquin gold mine 
is now in production, employing about 80 local workers, 
producing several metric tons (mt) of ore per day. The 
ore is the roasted, crushed, and amalgamated with 
mercury to extract the gold. The Hot Springs gold mine, 
128 kilometers (km) south of Tegucigalpa, reportedly 
started production in July 1994.5 

Most of Honduras' gold and silver production came 
from the El Mochito Mine, which also produced lead 
and zinc. The mine was the largest in Central America, 
with a capacity of about 2,500 metric tons per day. 

The San Andrés Mine is the second largest gold 
producer in Honduras. The San Andrés Mine is 150 km 
southwest of San Pedro Sula. In fall 1994, Greenstone 
Resources Ltd. acquired a 51% stake in the mine from 
Compañía Minerales de Copán S.A. de CV, a subsidiary 
of Fischer-Watt Gold Co., Inc., of Sparks, Nevada. 
Gold reserves of the deposit were estimated at 5.6 
million metric tons (Mmt) at a grade of 3.2 grams per 
metric ton of gold, containing 18 mt of gold. 
Greenstone was also negotiating with the Honduran 
company to acquire an additional 20% stake in the gold 
mine.’ 

Melinga Resources Ltd. (MR), Vancouver, Canada, 
drilled for gold in three areas of its Veltas del Rfo and 
Nelson zones on the Maculizo concession in northwest 
Honduras. The area has been already drilled by several 
groups, including the United Nations and a Japanese- 
supported group. 

Aurora Exploracion (Honduras) S.A. de R.L. obtained 
15 exploration permits to search for gold іп 
Chameleon/Coyolar area, southeast of Tegucigalapa, 
where the presence of  lead-zinc-gold metal 
mineralization was detected. In early 1994, Consolidated 
Ramrod Gold Corp., Vacouver, Canada, signed a letter 
of intent to acquire up to 51% of Aurora’s 1,265 square- 
kilometer concession, also including the Calpules and 
Chaparrales prospects.* 

The El Mochito Mine is the largest lead-zinc mine in 
Central America. Since 1948, more than 11 Mmt of ore 
has been extracted, containing 750,000 mt of zinc, 
500,000 mt of lead, 300,000 mt of copper, and more 
than 3 million kg of silver. Reportedly, the deposit has 
4.3 Mmt in reserves, grading 1.89% lead, 7.92% zinc, 
0.27% copper, and 68.4 gm silver. The mine was 
operated by Cia. Mineria Santa Barbara S.A., a wholly 
owned subsidiary of Breakwater Resources. 

In Honduras, the Cementos de Honduras S.A. (CH) is 
the largest cement company, followed by the Industria 
Cementera Hondureña S.A. de C.V., with capacities of 
600,000 metric tons per year (mt/a) and 450,000 mt/a, 
respectively. Both companies are privately owned. In 
early 1994, workers at one of the cement plants went on 
a strike resulting in a decline in production.? 

Honduras produced salt in the Choluteca district, in 
the southwestern area of the country. Gypsum and 
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marble were produced primarily for export, and 
limestone was used in local cement plants. 

About 500,000 barrels of oil were pumped out 
annually by the Texaco Inc. near the Mosquitia coast. 
Honduras has a number of undeveloped oil basins, 
including Matique, Olancho, Tela, and Ulua. Colombia, 
Mexico, and Venezuela supplied crude petroleum to 
Honduras. Honduras imported petroleum products for 
domestic consumption. 

Only 1,700 km of the 8,950 km of roads were paved 
in Honduras. Access to rural areas remained difficult. 
There was 785 km of railroad tracks along the Caribbean 
coast. Puerto Cortés served as a shipping port for 
exports of metals. 

The Government-owned National Electric Power Co. 
of Honduras or Empresa National de Energía Eléctrica 
(ENEE), had an installed capacity of 575 megawatts 
(MW). The country was importing electrical power from 
Nicaragua. The Government also considered importing 
electricity from Costa Rica because of the low water 
level in its main hydroelectric powerplant, Francisco 
Morazan, on the north coast of Honduras. The plant's 
capacity was 300 MW. 

A 60-MW diesel-powered electric plant was being 
built at Puerto Cortes and was to be put into operation 
on January 1995. About 15% of the output would be 
sold to Honduras Electric Company S.A. de C.V., and 
the rest to ENEE, under a 15-year agreement. 

In Honduras, only one refinery operated privately, 
Refineria Texaco de Honduras S.A., in Puerto Cortes, 
Trujillo Bay. The refinery relies entirely on imported 
crude oil. 

Until recently, the country received little attention 
from mineral exploration companies. Currently, several 
international mining companies are exploring for metals 
in Honduras. Some mines were opened in the past 
decade, and several are now in production, but the 
majority need additional evaluation to determine their 
potential viability. Only about 10% of the Nation has 
been geologically mapped at a scale of 1:50,000 for use 
in exploration projects, despite the fact that former gold 
mines exist in 16 of the 18 Honduran provinces. The 
new administration in Honduras reportedly intends to 
promote and support the mining sector and enact a new 
mining code. A better understanding of the geology in 
Honduras could lead to the discovery of additional ore 
deposits. 


Text prepared May 1995. 

?San Francisco Chronicle (San Francisco, California): Aug. 8, 1994. 

‘Latin American Economy & Business (London): May 1994, p. 20. 
U.S./Latin Trade (Miami, Florida): Sept. 1994, p. 16. 

*The Latin American Times (London): Apr.-June 1994, p. 9). 

*Randol International Ltd. (Golden, Colorado): Fall 1994, p. 23. 

5LatinoMineria (Santiago): May 1994, р. 46. 

"The Northern Miner (Toronto): Nov. 14, 1994, р. 19. 

*Engineering & Mining Journal (Chicago, Illinois): May 1994, p. 16. 


Latin American Mining Letter (London): July 29, 1994, р. 8. Mining 
Journal (London): July 29, 1994, p.76. 
*Latin American Economy & Business (London): Apr. 1994. 


Major Sources of Information 


Dirección General de Inversiones y Promoción de 
Exportaciones 

Ministerio de Economía y Comercio 

Plaza Peatonal, Edif. Salame, 4to. Nivel 

4ta. Calle, 4ta. Avenida, Tegucigalpa, DC, Honduras 
Dirección General de Minas e Hidrocarburos 

Ministerio de Recursos Naturales 

Boulevard Miraflores, Tegucigalpa, DC, Honduras 

Telephone: (504) 32-7848; Fax: (504) 32-5375 
Fundación Para la Inversión y Desarrollo de las 
Exportaciones 

(Apartado Postal 2029) 

Centro Comercial Maya, 2do. Nivel 

Boulevard Morazan, Tegucigalpa, DC, Honduras 

Telephone: (504) 32-0937; Fax: (504) 32-1808 
Honduras Information Service 


501 Fifth Avenue, Suite 1611 
New York, New York 10017 


Major Publications 


Banco Central de Honduras, Departamento de Estudios 
Económicos Honduras en Cifras, annual. 

Johnson, Michael D., Mining and Mineral Deposits of 
Honduras and El Salvador: Fischer-Watt Gold Co., 
Inc., Randol International meeting, Acapulco, 
Mexico, October 26-27, 1993. 

Latin American Mining Institute, Washington, DC: 
Mexico and Central America Investment and Mining 
Guide, annual. 

Ministerio de Recursos Naturales, Dirección General de 
Minas e Hidrocarburos and Bureau de Recherches 
Geologiques et Mineres. Special Reports. 

Yuscaran Precious Metals Deposit, International Bid: 
Secretaria de Recursos Naturales, Tegucigalpa, 
Honduras, Aug. 1993 
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ТАВГЕ 1 
HONDURAS: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


ommodit DO! ave OC УС y 
Cadmium, Cd content of lead and zinc concentrates f ` 
Copper, Cu content of lead and zinc concentrates е/ 1,390 3/ 1,000 1,600 1,000 1,000 


Marble uare meters 84,400 95,900 100,000 е/ 95,000 e/ 90,000 
Zinc, mme pae Zn content 29,600 38,300 29,000 18,300 r/ 16,700 3/ 


ated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Includes data available through Apr. 20, 1995. 

3/ Reported figure.. 


4/ Includes LPG, aviation and motor gasoline, diesel, kerosene, and distillate fuel oil. 


TABLE 2 
HONDURAS: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


ommodity Major operating companies ocation о Annus 
and major equity owners main facilities capaci 
ment entos de Honduras, S.A. (private, 100% Чо Byao plant., San Pedro Sula, Corté 600 
Department 
Do. ndustria Cementera Hondureña, S.A. de C. V. Piedras Azules plant, Comayagua 450 
private, 100% Department 
ole kilograms отрайа Minera Santa Barbara (breakwater Mochito Mine, Santa Barbars JU 
Resources Ltd., 100% Department 
Do. do. ia. Minerales де Copan, S.A. (Madeleine an Andrés Mine, (орат D 
Mines, 25.5%; Milner Consolidated Department 
Silver Mines, 25.5% 
Leac a. Minera Santa Bárbara (Breakwater Mochito Mine, Santa Barbars 
Resources, Ltd., 100% Department 
Petroleum products ousand 42-gallon barrels Kelineria І ехасо de Honduras, S./ Puerto Cortés, Cortés Department ,U4C 
Texaco, Inc., 10094 
vet ograms а. Minera Santa Barbara (Breakwater Viochito Mine, Santa Barbara $ 
Resources, Ltd., 100% Department 
JO. 30. ia. Minera El Paso Mining (private, 100%) à Pochota Mine, Valle Department Г 
tee Aceros de Honduras, 5.7 oloma, Cortés Department 
inc а. Minera Santa Bárbara (Breakwater Vionchito Mine, Santa Barbare 


Resources, Ltd., 100%) Department 


THE MINERAL INDUSTRY OF 


HONG KONG 


By Pui-Kwan Tse! 


With limited natural resources, both Hong Kong and 
Macau maintained a positive economic growth in 1994. 
Hong Kong and Macau imported more than 80% of their 
consumer goods, raw materials, and semimanufactured 
products. In 1994, Hong Kong's real gross domestic 
product grew 5.596 and the inflation rate increased by 
1% to 9.5%, more than those of 1993. Hong Kong 
increased its trade deficit to $10.3 billion in 1994 

Hong Kong's trade policy was to encourage the 
operation of market forces across the full range of 
economic activities. The Hong Kong Government did 
not intervene to promote specific industry. All imports 
entered free of tariffs with some exceptions for health, 
security, and environmental reasons. There was vitually 
no government influence on the composition or 
destination of exports, except for restrictions operated 
under the Multfibre Arrangement. There was no general 
sales tax in Hong Kong, but it maintains excise duties on 
fuels, alcoholic beverages, and tobacco. Under the Sino- 
British agreement, the Basic Law of the Hong Kong 
Special Administrative Region, which will come into 
effect on July 1, 1997, provides for the continuation of 
the current economic monetary and financial regime for 
50 years. The authorities did not expect that any 
changes in trade- and production-related policies would 
be required by the transfer to Chinese sovereignty in 
1997. 

Shun Fung Ironworks, which used to own a rebar 
minimill in Hong Kong, awarded a contract to Danieli of 
Italy for the supply of a new ironworks to be installed in 


its new plant, Shunde Shun Fung Ironworks, in Shunde 
County, Guangdong Province, China. Groundwork 
began in August and was scheduled to start producing 
rebar in mid-1995. The court ruled that Shun Fung 
should be compensated for $89 million from the Hong 
Kong Government for closing its rebar mill 7 years ago. 
The Hong Kong Government was appealing the award to 
the Privy Council in the United Kingdom. 

Hong Kong Tung Hsing International Holdings Co. 
Ltd. signed a 50-year joint-venture agreement with 
Chengdu Iron and Steel Work of China. Tung Hsing 
would invest $130 million ‘to assist Chengdu for 
expanding its steel output capacity from 400,000 metric 
tons (mt) to 600,000 mt. 

China Resource Petroleum and Chemical (Holdings) 
Ltd., under the Ministry of Foreign Trade and Economic 
Corp. of China, was constructing an oil storage facility 
at Tsing Yi Island in Hong Kong. The cost of the 
project was estimated at $210 million. After completion 
in 1995, the total storage area would be 300,000 cubic 
meters. It would help to stablize the oil market in Hong 
Kong and to support the development of the energy 
sector in the southern part of China. 


'Text prepared July 1995. 

*Where necessary, values have been converted from the Hong Kong 
dollar (HK$) to U.S. dollars at the rate of HK$7.80=US$1.00and Macau 
pataca to U.S. dollars at the rate of Pataca 8.00=US$1.00 for 1994. 
Hong Kong Monthly Digest of Statistics. Census and Statistics 
Department, Hong Kong, Apr. 1995. 
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THE MINERAL INDUSTRY OF 


HUNGARY 


By Walter G. Steblez! 


In 1994, Hungary remained a modest producer of 
fossil fuels, industrial minerals, and metals. Bauxite was 
the only major mineral produced in Hungary that was 
significant in terms of European mineral production. 
However, the country's production of primary aluminum 
had virtually ceased, owing to Hungary's energy 
shortages. Hungary also continued to produce coal, 
natural gas, and petroleum, but in amounts sufficient to 
satisfy only about one-half of the country's annual 
energy needs. 

The country's transition from central economic 
planning to a market-based economic system necessitated 
corresponding structural changes in the economy. 
Among the major changes that were required by the 
transition process was the gradual severance of state 
subsidies to industries and other commercial enterprises. 
With respect to Hungary's minerals industries, the 
abolition of subsidies forced the relevant enterprises not 
only to rely increasingly on markets for continued 
operations but also to tolerate increasing levels of 
unemployment, declines of production, and possible 
bankruptcy. 

For most years during the 1990-94 period of 
transition, the country's economic performance and 
industrial production showed significant downturns; 
however, it was not certain that market economy-based 
accounting procedures were used to make these 
evaluations. Nevertheless, compared with that of 1993, 
the reported increase in the country's industrial output in 
1994 of about 9% was noteworthy.’ 

The chief events in the country's minerals industries in 
1994 included the participation by U.S. companies in 
Hungary's petroleum exploration program, and the entry 
of the Phelps Dodge Corp. of the United States into 
Hungary's market with the formation of a joint venture 
to produce carbon black. 


Government Policies and Programs 


The Government of Hungary remained committed to 
the process of restructuring and denationalizing its state- 
owned industrial assets. By yearend 1994, almost one- 
half of Hungary's enterprises had been denationalized 
and/or brought into the private sector and, reportedly, 
the Government would increase its efforts to accelerate 


the privatization of the country's state-owned enterprises. 
With respect to the Hungary's minerals industry, the 
Government's plan has been to decouple all branches of 
this industry from state control except those considered 
to be of strategic importance to the country, namely, the 
Hungarian Oil and Gas Co. (MOL) and the Mecsek Ore 
Mining Co., Hungary's uranium ore mining and 
processing firm.? Recently, enterprises such as the 
Tatabanya coal mine were transferred to the private 
sector of the economy. 


Environmental Issues 


The overall neglect of the environment by Hungary's 
former Government from 1948-89 resulted in 
considerable degradation of the country's air and, in 
some cases, ground and surface waters from industrial 
point sources, such as chemical plants, mines, steel 
mills, and refineries. The use of high-sulfur brown 
coals and lignites at the country's thermal electric power 
stations heavily contributed to high concentrations of 
sulfur dioxide, nitrous oxide, and suspended solid 
particulate. The draft of the new environmental 
protection law, titled, "the Basic Laws on the 
Environment," reportedly would establish regulations on 
environmental protection, conservation, and regional 
development. Government agencies that have been 
responsible for enforcing existing regulations concerning 
environmental protection included the Ministry of the 
Environment and Regional Planning (KTM) and the 
Hungarian Mining Office (MBH). KTM could help only 
in the enforcement of existing environmental protection 
legislation prescribed by other ministries of the 
Government. With respect to mining and minerals, 
Hungary's Ministry of Industry and Commerce had the 
primary responsibility for establishing environmental 
regulatory standards. The chief responsibility of MBH 
was that of a certifying agency. Reportedly, MBH could 
review only technical developmental and operational 
plans, which had to include provisions concerning 
environmental protection and land restoration by 
responsible entities, and oversee their compliance. 


Production 


In recent years, Hungary’s generally declining trend in 
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minerals output largely was the result of the continuing 
structural adjustment to an emerging market-based 
economic system. The country's commodity production 
trends have been showing a growing correspondence to 
market demand as opposed to industrial output during 
the period of central economic planning, when 
production targets were set without reference to costs, 
efficiency, and other economic variables. (See table 1.) 


Trade 


The Republics of the former Soviet Union (FSU) 
remained Hungary's major mineral trading partners. In 
1993, for which more complete trade returns were 
available, the FSU continued supply Hungary with 
almost 10096 of its import needs of natural gas and 
petroleum. Additionally, in 1993, 33% of Hungary's 
imports of coal (all grades), iron ore, pig iron, 
ferromanganese, and ferrosilicon from the FSU 
amounted to 33%, 92%, 37% 49%, and 58% of total 
imports of these commodities, respectively. However, 
the overall volume (and value) the country’s foreign 
trade had shifted from its former centrally planned 
economy partners of the Council of Mutual Economic 
Assistance to the industrial countries of Western 
Europe.‘ 


Structure of the Mineral Industry 


The information provided in table 2 lists the names of 
administrative bodies as well as subordinate production 
units of the main branches of the country’s mineral 
industry. (See table 2.) 


Commodity Review 
Metals 


Aluminum and Bauxite.—Despite the leading position 
of bauxite mining and alumina refining in the country’s 
mineral industry, the future of this sector remained 
uncertain in 1994. Hungary was no longer a producer 
of primary aluminum because of energy cost 
considerations and produced mainly secondary metal at 
its Inota facility at about 27,000 to 30,000 metric tons 
per year (mt/a). Since the start of Hungary’s transition 
to a market economy, issues such as environmental 
pollution and production costs for producing bauxite, 
alumina, and aluminum, and world prices for aluminum 
had become constraining factors to these operations in 
contrast to past years. The continuation of the post- 
Soviet Russian/Hungarian alumina for aluminum 
agreement apparently was a major reason these 
operations were sustainable, although the quantities 
involved in the alumina for aluminum exchange in 1994 
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were significantly lower than had been negotiated in past 
years. On the other hand, the aluminum fabricating 
industry that developed as a natural extension to the 
country's bauxite mining and alumina refining operation 
proved relatively effective, generating significant hard- 
currency export revenues in the late 1980's. During the 
country's economic transition period,  Hungalu's 
aluminum fabricating operations became attractive to 
foreign investors, which resulted in a joint venture with 
Alcoa of the United States known as Alcoa-Kofem Kft. 
Alcoa held 5196 of the equity in the joint venture, while 
Hungalu controlled the balance of the shares in the joint 
venture. Alcoa-Kofem Kft. produced finished and 
semimanufactured aluminum products, mainly for 
export. In 1994, about 80% of Hungary's total output 
of finished and semimanufactured aluminum products 
reportedly was produced at  Alcoa-Kofem's 
Szekesfehervar plant and sales during the year amounted 
to 118,000 metric tons. In 1994, the company 
announced plans to develop new facilities that would 
include modernization of the foundry, and pressing and 
roling equipment at Szekesfehervar. The perspective 
investments were valued at about US$27 million.? 


Copper.—Hungary continued to maintain facilities at 
the Recsk copper deposit, despite failure in recent years 
to find sufficient capital to develop the site. Mining at 
Recsk began in 1926, when mineralization relatively 
close to the surface was exploited to produce copper and 
gold. Mining ceased in 1976 following the depletion of 
reserves of ore. Subsequent geological investigations at 
Recsk have revealed very large, deep-lying copper and 
polymetallic mineralizations in а 10-square-kilometer 
(km?) area. Mineral resources at Recsk were determined 
at about 175 million metric tons (Mmt) of copper ore, 
grading 1.12% copper, and 20 Mmt of polymetallic ore, 
grading 4.22% lead and 0.93% zinc, together with 
smaller quantities of gold, molybdenum, and silver. 


Iron and Steel. —The major issue concerning the steel 
industry involved a plan by the Government to merge the 
Ozdi Acelmu Rt. (Ozd) and Diosgyoer Stock Co. 
(Dimag), two of the country's three major steelworks. 
The Government's merger plan for Ozd and Dimag was 
part of the country's industrial restructuring process 
during the transition period to a market-based economic 
system. Also, the plan was in accord with guidelines 
that were established at yearend 1993 by Idom of Spain, 
consultants funded by the European Union (EU). 
Reportedly, Idom's recommendations included the 
substitution of open hearth operations with electric arc 
furnaces to take advantage of Hungary's significant iron 
and steel scrap resources. The combined Ozd-Dimag 
operations would specialize in the production of crude 
steel and finished steel products, but with newer 


production technologies and lower output capacities to 
give both enterprises sufficient flexibility to meet the 
demands of both the domestic and export markets. To 
maintain solvency at Ozd, Dimag, as well as at the 
Cepel tube mill and the Salgotarjan steel fabricating 
enterprise, the Government of Hungary reportedly 
approved a US$13.6 million loan in April 1994 to these 
enterprises during the restructuring period.’ 


Industrial Minerals 


Most industrial minerals in Hungary, apart from 
cement, were produced under the auspices of the 
Hungarian Ore and Mineral Co., а partially 
denationalized state-owned enterprise. Major industrial 
minerals mined in Hungary included bentonite, 
diatomite, dolomite, kaolin, manganese 
(nonmetallurgical), perlite, silica sand, and zeolite. The 
production of these commodities satisfied both the 
country’s domestic and export requirements. Hungary’s 
export trade in industrial minerals was handled by 
Mineralimpex (Hungarian Trading Co. for Oils and 
Mining Products) with offices in Austria, Germany, and 
Switzerland. 

Hungary’s industrial minerals sector also had the most 
success with respect to restructuring and attracting 
foreign investment capital. By yearend 1994, a 
substantial portion of the country’s cement industry was 
capitalized through foreign investment, largely from 
Germany and Switzerland. In January, Phelps Dodge 
Corp. of the United States announced the formation of 
a joint venture with Hungary’s Tiszai Vegyi Kombinat, 
the country’s major petrochemical producer. The joint 
venture, Columbian Tiszai Carbon Ltd. (CTC), would 
produce about 50,000 mt/a of carbon black, an essential 
component in the production of tires and other rubber 
goods. CTC’s production of carbon black would satisfy 
all of Hungary’s domestic needs for this material and the 
balance, or 70% of output, would be exported. 


Mineral Fuels 


The major development in Hungary’s mineral fuel 
sector in 1994 was the concessions awarded by the 
Ministry of Industry and Trade to several U.S. 
petroleum and natural gas exploration companies that 
would allow them to explore and drill for natural gas 
and petroleum until 2030. Blue Star Corp. of the United 
States reportedly was awarded concessions near 
Nagylengyel, totaling 346 km’, and near Inke, totaling 
887 km?. Both concession areas are in southwestern 
Hungary. Coastal Oil and Gas Corp., also of the United 
States, was awarded a concession totaling 888 km? near 
Igar, adjacent to Inke.* · 


Reserves 


Taking into consideration Hungary's transition to a 
market economy system, the country's mineral resources 
would have to be reevaluated from the perspective of 
market economics. Reserves, as defined by most market 
economies, are those mineral deposits that can be mined 
at a profit under existing conditions with existing 
technology. In countries that were former members of 
the Council for Mutual Economic Assistance, including 
Hungary, the previous policies for centrally planned 
industrial development often had more to do with 
political rather than economic considerations. The chief 
principle of industrial development was to attain self- 
sufficiency at all costs. Centrally planned directives to 
discover exploitable resources may have resulted in 
possible overevaluations of collected field data. 
Consequently, it could take Hungary a number of years 
to determine its real mineral reserves from a market 
economy standpoint. 


Infrastructure 


Railways carried a substantial amount of Hungary's 
mineral freight. The railroad network consisted of 7,779 
kilometers (km) of track, of which 7,513 km was 1.435- 
meter standard-gauge track. According to the most 
recent data, in 1992, of the total volume of freight 
carried in Hungary by railroads, the transport of fuels 
constituted 29.7926; ores and other mining products, 
9.5%; construction materials, 5.5%; and iron and steel 
and nonferrous metal products, 9.396. 

Hungary also had maritime port access on the Baltic 
Sea in Poland at Gdansk and Gdynia, as well as at 
Rostock in the former German Democratic Republic. 
Major ports on the Danube were at Budapest and 
Dunaujvaros. In 1992, of the total marine freight 
transported, mineral fuels constituted 10.1%; ores and 
mining-related products, 18.1%; construction industry's 
products, 44%; and iron and steel products and 
nonferrous metals, 14.5%. 

Hungary's highways had a total length of 130,000 km, 
of which 28,701 km was part of the national highway 
system. In 1992, of the total freight carried by the 
country's highway system, the transport of mineral fuels 
constituted 7.8%; ores and mining-related products, 
57.6926; the construction industry's products, 16.3%; and 
iron and steel and nonferrous metals, 1.396. 

The country's pipeline network consisted of a 1,204- 
km line to carry crude oil, a 600-km line for refinery 
products, and a 3,800-km pipeline for natural gas. In 
1992, mineral fuels carried by the country's pipelines 
constituted 80.8% of total carriage by pipeline. 

The total net installed electric generating capacity as of 
1990 amounted to 6,956 megawatts (MW), of which 
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4,750 MW was rated by thermal electric generating 
plants, 1,760 MW by nuclear powerplants, and 46,000 
MW by hydroelectric power facilities. 


Outlook 


Given the Hungarian Government's objective to bring 
the country into conformity with standards that are 
current within European Free Trade Union and the EU, 
greater investment can be envisaged for the 
reconstruction and modernization of the country's 
infrastructure: transportation networks, commercial 
buildings, and private and publicly owned dwellings, etc. 
To accommodate most of these objectives, the country's 
industrial minerals and construction materials sectors 
would increase in importance as the demand for cement, 
quarry products, and other industrial minerals increases. 
To respond to growing domestic market demands for 
structural steels, as well as the Government's plans to 
increase both energy efficiency and minimize 
environmental degradation, the country’s steel industry 
may adopt the more energy-efficient minimill approach, 
rather than rely on integrated steel mills. 


"Text prepared Aug. 1995. 

2Monthly Bulletin of Statistics 1995 No.5, (Budapest), p. 1. 

‘Mining Journal (London), Feb. 4, 1994, p. 90. 

*Kulkereskedelmi Statisztikai Evkonyv (Statistical Yearbook of External 
Trade, 1993), (Budapest), 1994, pp. 81-129. 

‘Mining Journal (London), Mining Annual Review 1995, p. 193 

$SWB EEW/0335. June 2, 1994, p. WA/9, from MTI News (Budapest) 
0747 GMT May 26, 1994. 

"Mining Journal, (London), Apr. 22, 1994, p. 291. 

Journal of Commerce, Aug. 17, 1994, p. 5-B. 


Major Source of Information 


Iparugyi Miniszterium (Ministry of Industry) 
Budapest 


Major Publications 


Magyar Aluminium (Hungarian Aluminum), Budapest, 
monthly. 

Statisztikai Evkonyv (Statistical Yearbook), Budapest. 

Statisztikai Havi Kozlemenyek (Monthly Statistical 
Bulletin), Budapest. 


TABLE 1 
HUNGARY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Copper, metal: 
Smelter. secondary e/ 
Refined including seconda 
Gallium, metal e/ kilograms 


ron and steel: 
Pi Iron: 


or steel industry thousand tons 
or foun use О. 
Total do. 
Ferroallo S, total e/ 5/ 
Steel: 


Crude thousand tons 


2,560 2,040 1,720 1,560 830 
826 653 r/ 545 r/ 421 179 4/ 

75,200 63,300 26,900 28,000 30,500 
30,000 32,000 20,000 25,000 3,000 4/ 

105,200 95,300 46,900 53,000 33,500 

100 100 100 100 100 

12,800 12,000 e/ 12,000 11,000 11,000 
4,100 3,600 3,500 2,500 4/ 
1,700 1,310 1,180 1,410 r/ 1,590 4/ 

15 4 - n _ n 
а | f А f. А А , 

12,000 8,500 8,500 8,500 8,000 

2,960 1,930 r/ 1,540 r/ 1,750 r/ 1,940 4/ 


Semimanufactures, rolled onl do. 2,180 1,540 1,670 г/ 1,870 r/ 2,120 4/ 
See footnotes at end of table 


368 


TABLE 1--Continued 
HUNGARY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


(оз weight 
content 
Concentrate: 
Gross weight 
Mn content e/ 
Vanadium, metal e/ 


Zinc: Metal, smelter, — e/ 
Cement, hydraulic thousand tons 
us 


entonite: 


Raw 
Processed 
Kaolin, raw and washed 


ypsum and ғ drite c 
ime, caicinec ousand tons 
itrogen: content of ammonia О. 
Perlite 
Refractory materials, n.e.s.: 
amotte ucts thou tons 
Chrome magnesite products do. 
and and gravel: 
ve ou cubic meters 
Common e/ do. 
oun О 
ass О. 


Sodium compounds: 
Hydroxide (caustic soda 
ulfate є 


Stone: 


Dimension, all $ thousand tons 
omite о. 

Limestone do. 
artzite О. 

ulfur: 

From te e/ 

B oduct elemental, all sources e/ 
Total e/ 


Sulfuric acid 
aic | 
Coal: 
Bituminous thousand tons 
Brown do. 


Lignite do. 
m do. 
Coke, metallurgical 
Fuel briquets do. 
Gas: Natural, marketed million cubic meters 
Peat, agricultural use e/ thousand tons 
etroleum: 


Crude 
Аз re rted do. 


onvert ousan -gallon barrels 
Refine roducts: 6/ do. 


stimated. r/ Кем 


[] 7) 


10,000 


1,740 
10,400 
5,470 


8 


134,000 r/ 


10,000 


1,700 
9,950 
5,330 


139,000 r/ 


94.900 r/ 
10,000 


1,300 r/ 
7,630 r/ 
7,020 r/ 


719 
682 

5,060 r/ 
65 


1,830 
12,200 
45,700 


200 
15 
260 


130,000 r/ 


4,030 
644 r/ 
3,920 r/ 
r/ 


71,300 r/ 
10,000 


942 1/ 
6,600 r/ 
5,050 r/ 

: f 

643 r/ 

605 r/ 


5,010 r/ 
65 


1,710 r/ 
11,400 
41,200 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 


2/ Table includes data available through Mar. 1994. 


vy, а 


40,000 4/ 
7,200 


25,000 
7,500 
200 

4/ 


2,810 4/ 


14,700 4/ 
12,000 


83,700 4/ 
10,000 


1,030 4/ 
5,710 4/ 
6,760 4/ 


650 
410 
5,900 
65 


1,600 
10,700 
41,000 


3/ In addition to the commodities listed, diatomite and a variety of other crude construction materials such as common clays are produced, but 
available information is inadequate to make reliable estimates of output levels. 


4/ Reported figure. 
5/ Hungary is believed to produce some blast furnace ferromanganese. 
6/ Excludes refinery fuel and losses. 
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THE MINERAL INDUSTRY OF 


ICELAND 


By Jozef Plachy! 


The mineral industry of Iceland, owing to abundant 
hydroelectric and geothermal energy and lack of 
indigenous resources, was largely composed of metal 
production from imported raw materials. Nearly all 
production of aluminum and ferrosilicon was exported. 
However, all production of industrial minerals, with the 
exception of diatomite, was used by local industries. 

According to latest revision, foreign investment in the 
mineral industry, with the exception of energy, was 
encouraged; however, it was subject to sector-specific 
legislation. The majority of founders of any joint 
company must be residents of Iceland. АП board 
members must be citizens and, while a company could 
acquire real estate, it was not allowed to exploit natural 
resources.” 

Following the trend of other European countries, 
Iceland was undertaking privatization of Government- 
owned enterprises. As a first step, a holding company 
was created, with a board of directors entrusted with 
decision-making accountability. 

While the production of commodities for domestic 
consumption remained about the same, export-oriented 
production of metals and pumice was beneficially 
influenced by the improved economic situation of 
European countries. (See table 1.) 

Owing to the trade agreement and geographical 
proximity to the European Union, most of Iceland’s 
trade was with Europe. The exports of aluminum, 
diatomite, and ferrosilicon constituted about 12% of the 
value of Iceland's total exports.? 

Most of the shares in the major mineral industry 
enterprises in 1994 were still held by the Government. 
The remainder were either foreign-owned and locally 
operated or, for smaller businesses, locally owned and 
operated. (See table 2.) 

In 1994, Islenzka Alfelagid hf-Icelandic Aluminum Co. 
Ltd. (ISAL) was the only manufacturer of aluminum 
metal from alumina imported mainly from Australia. The 
99,500-metric-ton-per-year (mt/a) capacity smelter at 
Straumsvik near Hafnarfjordur, 17 kilometers (km) 
southwest of Reykjavik, was owned by Alusuisse-Lonza 
Holding Ltd. of Switzerland and employed about 435 
people. ^ According to ISAL, production of primary 
aluminum has been steadily increasing, reaching about 
99,300 metric tons (mt) in 1994. 

The Iselska jarnblendifelagid hf-Icelandic Alloys Ltd. 


at Grundartangi, 25 km north of Reykjavik, had two 30- 
megawatt semiclosed three-phase submerged-arc furnaces 
designed for production of 75% ferrosilicon and 
employed about 155 people.> Raw materials (3.5 mt per 
ton of ferrosilicon) were transformed from the local 
harbor to storage by conveyor belt, while finished 
ferrosilicon ingots were hauled by trucks. The fumes 
were cooled and filtered and the resulting byproduct, 
microsilica, was used by a nearby cement plant as an 
additive. 

The 1994 production of about 66,000 mt was slightly 
lower than in 1993, due to a burnthrough of Furnace 1, 
interrupting production for more than 2 months.° 

On January 1, 1994, the  state-owned 
Sementsverksmidja Rikisins hf (State Cement Works) 
became a Limited Company. The 38-year-old plant in 
Akranes, on the north side of Hvalfjordur, 22 km north 
of Reykjavik, employed about 115 people.’ Due to a 
lack of limestone, it used sea shells, rhyolite, other 
indigenous materials, and imported gypsum. The 1994 
production was 80,856 mt, a slight decline from the 
previous year.* 

The entire production of diatomite was supplied by 
Kisilidjan hf (Diatomite Plant Ltd.) in Myvatnssveit, in 
the northwestern part of the country, near Lake Myvatn. 
During the summer months, when the lake is not frozen, 
the diatomaceous earth was pumped from the bottom of 
the lake and dried in kilns, using geothermal energy, to 
99% solid matter. A production license has been 
extended until the year 2010 but restricted to specific 
areas of the lake because of adverse.effects on sediment 
displacement. After the present deposit is exhausted, the 
operation was expected to transfer to the nearby Bolir- 
area where reserves were estimated to last for decades.? 

All production of pumice was concentrated around 
Mount Hekla, 110 km east of Reykjavik. The 28- 
million-cubic-meter deposit was formed during a 
volcanic eruption in 1104. The density of the dry, loose 
pumice was 320 kilograms per cubic meter, suitable for 
light concrete and building blocks. 

The largest quarry was operated by Eldber hf, a joint 
venture of  Iceland's Jardenfnaidnadur hf and 
Unternehmensbeteiligungen GmbH of Germany. The 
pumice is 4 meters (m) to 6 m thick, covered with an 
overburden of a maximum of 1 m. A large order by a 
German partner caused an increase in the annual 
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production of pumice in Iceland from an estimated 
45,000 mt in 1993 to about 230,000 mt in 1994. 

Rhyolite, with a silicon content of about 65926, was 
quarried in the Hvalfjordur District and trucked to a 
cement plant 35 km away. In 1994, 16,400 mt was 
produced, all used to manufacture cement.'? 

Salt was produced from seawater extracted from an 
underground reservoir at a depth of about 1,500 m by 
Icelandic Salt Co. The resulting salt had a high 
concentration of potassium and magnesium compounds 
with a low sodium level. 

Most of the 1994 sand production, which originated 
from calcareous sea shells, was used to manufacture 
cement. On the seabed of Faxafloi, at a depth of 30 m 
to 35 m, lies a commercial concentration of shell sand. 
It had a calcium carbonate content of more than 90%. 
Production was by dredging and pumping to shore, 10 
km to 18 km away." 

The known mineral reserves of Iceland consisted 
solely of industrial minerals, mainly construction 
materials. (See table 3.) 

All of Iceland’s major cities were on the coast, mainly 
in the western part of the country, around the capital, 
Reykjavik. Consequently, most of the 11,543 km of 
road were in western Iceland. 

Iceland was heavily dependent on sea transportation, 
boasting about 70 ports. In addition to Reykjavik, which 
accounts for 60% of imports and 30% of exports, they 
include well-equipped ports in Akureyri, Grundartangi, 
Hafnarfjordur, Keflavik, Seydisfjordur, Siglufjordur, 
Straumsvik, and Thorlakshofn. The merchant marine 
had 10 ships totaling 53,037 deadweight tons. It 
included three cargo, three refrigerated cargo, two roll- 
on/roll-off cargo ships, one oil tanker, and one chemical 
tanker. 

Iceland’s future industrial development depended on 
utilizing its abundant hydroelectric and geothermal 
power. The total potential for electric production from 
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hydro and geothermal power was estimated at 50,000 
gigawatt hours per year. Since only about 10% of the 
potential energy was being harnessed, the Government 
continued to encourage foreign investment in energy 
intensive industry, despite a lack of raw materials. 
Future plans included constructing a 210,000-mt/a 
capacity aluminum smelter, exporting electric power to 
Western Europe, and developing spar and perlite 
deposits. 


'Text prepared Apr. 95. 

*Ministry of Commerce. New Legislation on Foreign Investment in 
Iceland. Apr. 12, 1991. 

‘Central Bank of Iceland. Economic Statistics, Quarterly, 16, No. 1, 
Feb. 1995. 

‘ISAL Telefax. Mar. 28, 1995. 

SGrundartangi Ferro-Alloy Plant. 

“Icelandic Alloy Ltd. Annual Report 1994, p. 22. 

"Iceland State Cement Works, Akranes, Iceland. 

*Sementsverksmidjan hf, Arkanesi. Arsskyrsla 1994, p. 5. 

*Kisilidjan hf at Myvatn. Annual Report 1991, p. 6. 

Work cited in footnote 6. 

"Work cited in footnote 6. 


Major Sources of Information 


Idnadar-og Vidskiptaraduneyti (Ministry of Industry - 
Ministry of Commerce), Arnarhvoli, IS-150 Reykjavik, 
Telephone: 1-609-070. 

Islenzka Alfelagid hf (Icelandic Aluminium Co.Ltd.), 
Straumsvik, P.O. Box 244, IS-Hafnarfjordur, Telephone: 
560-7000. 


Major Publications 


Islenska jarnblendifelagid hf (Icelandic Alloys Ltd.): 
Annual Report 1994. 

Kislidjan hf: Annual Report 1991. 

Sementsverksmidjan hf (Cement Works): Annual Report 
1994. 


ТАВГЕ 1 
ICELAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
Aluminum metal, pri 3/ 86,800 88,800 89,500 94,500 r/ 99,300 
Cement, hydraulic 4/ 114,000 106,000 99,800 85,500 r/ 83,100 
Diatomite 26,100 23,100 19,900 18,000 r/ e/ 25,000 e/ 
Ferrosilicon 62,800 50,300 51,700 67,400 r/ 66,000 
Nitrogen: N content of ammonia 8,290 8,920 8,710 8,700 e/ 8,700 e/ 
Pumice and related volcanic material: 
Pumice 28,200 33,400 33,500 45,000 r/e/ 230,000 e/ 
Scoria 657 389 462 500 e/ 500 e/ 
Salt e/ 2,500 3,000 4210 5/ 4,500 4,500 
Sand: 
Basaltic cubic meters 50 50 == == 300 
Calcareous, shell do. 111,000 106,000 85,800 81,300 r/ 81,500 
Sand and gravel thousand cubic meters 4,010 3,660 3,660 3,600 e/ 3,600 e/ 
Silica dust 6/ 11,200 10,700 10,200 10,000 e/ 10,000 e/ 
Stone, crushed: 
Basaltic 105,000 117,000 109,000 100,000 e/ 100,000 e/ 
Rhyolite cubic meters 24,400 23,000 18,200 16,500 r/ 16,400 
e/ Estimated. r/ Revised. 
1/ Previously published and 1994 data are rounded be the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data available through Mar. 1995. 
3/ Ingot and rolling billet production. 
4/ Sales. 
5/ Reported figure. 
6/ Byproduct of ferrosilicon. 
TABLE 2 
ICELAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons) 
Major operating companies Location of 
Commodity and major equity owners main facilities Annual capacity 
Aluminum ISAL (Alusuisse-Lonza Holding Ltd 10096) Straumsvik 100 
Cement Sementsverksmidja Rikisins (Government 100%) Akranes 115 
Diatomite Kisilidjan hf (Government 98%) Myvatnssveit 27 
Fertilizer Aburdarverksmidja Rikisins (Government 100%) Gufunes 60 
Ferrosilicon Islenska jarnblendifelagid hf (Government 55% and Elkem A/S 30%) Plant at Grundartangi 72 
Pumi Eldber hf (Jardenfnaidnadur hf 5196) Mount Hekla 210 
Do. Pumice Products Ltd (BM Valla Ltd 100%) do. 32 
Salt Icelandic Salt Co (Akzo NV of Netherlands 58%) Plant at Svartsengi 5 


TABLE 3 
ICELAND: ESTIMATED RESERVES OF MAJOR 
MINERAL COMMODITIES FOR 1994 


(Million metric tons unless otherwise specified) 


Perlite 48 
Pumice million cubic meters 28 
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THE MINERAL INDUSTRY OF 


INDIA 


By Travis Q. Lyday’ 


India, a republic consisting of 25 States and 7 union 
territories, was endowed with a large work force, 
including persons skilled in all areas of the minerals 
industry. 

Under India’s Constitution, the exploration and 
production of most minerals fell within the jurisdiction 
of the central Government. Accordingly, the mineral 
industry of India primarily was owned and administered 
by the Government, either directly or through public- 
sector endeavors, and most mining companies were 
nationalized. 

The country was fairly rich in minerals. Its deposits 
of bauxite, copper, iron ore, and manganese were some 
of the largest in the world. Most of these deposits were 
in the south and central highlands of the country. The 
total value of all minerals produced in India represented 
about 3% of the country’s gross domestic product, 
estimated to be about $225 billion? in Indian Fiscal Year 
(IFY) 1994-95? 

India was a major minerals producer, ranking among 
the world's leading producers of bauxite, bituminous 
coal, iron ore, and mined zinc. Its main mining industry 
was the production of steaming coal for power 
generation. Coal provided an estimated 60% of the 
country's energy requirements. Including peat and 
lignite, it accounted for an estimated 40% of the value 
of all mineral production. Iron ore, primarily from 
surface operations, accounted for an estimated 4096 of 
the value of all metallic mineral production. 
Approximately 50% was used domestically for steel 
production and the balance was exported. 

Domestic production of copper, lead, and zinc satisfied 
less than about 45% of the country's requirements, with 
imports fulfilling the balance. Aluminum was the only 
nonferrous metal for which an adequate domestic ore 
(bauxite) resource was available. 

Limestone for steel and cement production remained 
the leader in the industrial minerals sector, producing an 
estimated 70% of the total value of industrial minerals. 


Government Policies and Programs 


Mining in India was regulated under the Mines and 
Minerals (Regulation and Development) Act, 1957, as 
modified. Under this act, all minerals were owned by 
the constituent States, but were administered by the 


central Government. The States could issue mining 
licenses, but licenses for 30 minerals and metals on a 
prescribed list, including rare-earth minerals, base and 
precious metals, and coal, could be issued only with 
approval by the central Government. Mining royalties 
and taxes, although set and revised by the central 
Government, were paid directly to the individual States. 

The mining industry was administered by the Ministry 
of Mines, which was responsible for geological surveys, 
exploration, and administration of the Mines and 
Minerals Act for all minerals, except mineral fuels, 
which included all grades of coal, petroleum and natural 
gas, and nuclear materials. Coal was administered by 
the Department of Coal within the Ministry of Energy. 
The Ministry of Petroleum and Natural Gas was 
empowered with the responsibility for exploration and 
production of oil and natural gas, as well as refining, 
distribution, and marketing. Nuclear materials were 
regulated by the Department of Atomic Energy (DAE). 
The Geological Survey of India, the Indian Bureau of 
Mines, and the Controller of Mining Leases were 
subordinate offices within the Ministry of Mines. 

The central Government raised in March 1994 the 
limit of foreign equity in mineral projects from 40% to 
50% in an effort intended to attract private and 
multinational investors into the Indian minerals scene. 
More than a 50% equity share could be allowed on a 
case-by-case basis. Restrictions on private investment 
were removed for 13 mineral commodities previously 
reserved exclusively for the State sector: chromium, 
copper, diamond, gold, iron ore, lead, manganese, 
molybdenum, nickel, platinum-group metals, sulfur, 
tungsten, and zinc. The coal industry was being 
deregulated, and more than 100 projects have been 
identified for development during the eighth 5-year 
planning period (1992-97) to produce 308 million metric 
tons per year (Mmt/a). In November 1994, foreign 
companies were permitted to hold 51% equity in Indian 
coal mines that was previously limited to 49% under the 
Coal Mines Nationalization Act of 1973, as amended. 

Import duties on all ores and concentrates were 
reduced in 1994 to a flat 10%, while import duties on 
steel and nonferrous metals were lowered to a flat 50%. 
The import duty on steaming coal was cut from 85% to 
35%. 
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Environmental Issues 


Environmental protection in India was specifically 
legislated under the Mines and Minerals (Regulation and 
Development) Act, 1957, as modified by subsequent 
amendments. In addition, four main environmental acts 
related to control of the mining industry, including the 
Water (Prevention and Control of Pollution) Act of 
1974; Forest Conservation Act of 1980; Air (Prevention 
and Control of Pollution) Act of 1981; and 
Environmental Protection Act of 1986, all having 
ensuing amendments. 

Mining lease applications were required to contain an 
environmental management plan within the mining plan 
that must be approved by the central Government prior 
to a State Government issuing a mining license. The 
environmental management plan was to have an 
assessment of the impact of the proposed operation, plus 
methods for remediating and restoring any adversity. 
These requirements applied to both private- and public- 
sector endeavors. 


Production 


The total value of mineral production, excluding 
nuclear materials, was estimated to be $8.3 billion in 
IFY 1994-95, an increase of about 5% compared with 
that of the previous IFY. Mineral fuels accounted for an 
estimated 84926 of the total, followed by metallic 
minerals, 7%; and industrial minerals, 9%. 

Maharashtra led the individual States by contributing 
an estimated 28% of the total value of mineral 
production, followed by Bihar, 14%; Madhya Pradesh, 
12%; Gujarat, 996; Assam, 796; Andhra Pradesh, 696; 
and the remaining States combined, 2496. (See table 1.) 


Trade 


The estimated value of mineral exports during IFY 
1994-95 was $4.8 billion. Cut and polished diamond 
remained India's single largest mineral commodity 
export, accounting for about 70% of total mineral 
exports, followed by alumina, emerald, and iron ore, 
which together accounted for about 20%. Other 
important mineral exports were chromite, precious and 
semiprecious gemstone, and dimension stone. 

The value of mineral imports during IFY 1994-95 was 
estimated to be $8 billion, with crude petroleum 
accounting for about 50%, followed by rough diamond, 
30%. Coal, phosphate rock, and sulfur were other 
important mineral imports. 


Structure of the Mineral Industry 


The minerals industry of India produced about 70 
mineral commodities embracing various ores, metals, 
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industrial minerals, and mineral fuels. An estimated 
4,400 mines operated in the country, the vast majority of 
which were small surface operations using only hand 
mining methods and having low output. About 300 
underground mines were in production in the nonfuel 
minerals sector, most of which also were operated 
manually. 

Employment in the minerals industry was estimated to 
exceed 1 million, or about 4.5% of the employed labor 
force, with the public sector employing about 90% of the 
total. (See table 2.) 


Commodity Review 
Metals 


Bauxite, Alumina, and Aluminum.—lIndia had a 
sizable, integrated aluminum industry based on domestic 
bauxite deposits, which were estimated to comprise 
about 10% of the world’s total. Aluminum remained the 
sole nonferrous metal for which India had an adequate 
raw material base. 

National Aluminium Co. (NALCO), the largest 
integrated aluminum producer in Asia and India’s only 
aluminum exporter, announced the go-ahead to expand 
its bauxite mines at Panchpatmali Hills from a capacity 
of about 2.4 Mmt/a to 4.8 Mmt/a; its Dhamanjodi 
alumina refinery from an 800,000-metric-ton-per-year 
(mt/a) capacity to 1.35 Mmt/a; and the smelting capacity 
at its Angul smelter from 218,000 mt/a to 345,000 mt/a. 
NALCO's captive powerplant, with a capacity of 600 
megawatts (MW), also was to be expanded with the 
addition of 120 MW. All of NALCO's facilities were in 
Orissa State. 

Hindalco Industries Ltd., using technology supplied by 
Reynolds Metals Co. of the United States, announced in 
December plans to expand its alumina refinery-smelter 
complex at Renukoot, Uttar Pradesh State. Alumina 
capacity was to be raised from 350,000 mt/a to 450,000 
mt/a and smelting capacity was to be increased by 
40,000 mt/a, to 210,000 mt/a. 

Indian Aluminium Co. (INDAL), 40% owned by 
Canada's Alcan Aluminium Ltd., completed its 
feasibility study and announced at yearend it was to 
proceed with construction of a 1-Mmt/a, $675 million 
export-oriented alumina refinery at Karaput in Orissa 
State. The plant was to be managed by Utkal Alumina 
International Pvt. Ltd., a joint venture comprised of 
INDAL, the Tata Group, and Norway’s Norsk Hydro 
AS. Expected to be completed by 1999, production was 
to be shared by each joint-venture partner at the rate of 
200,000 mt/a for independent marketing, leaving a 
balance of 400,000 mt/a to be sold by Utkal. The plant 
was to use technology supplied by Alcan and Zurich- 
based Swiss Aluminium Ltd., or Alusuisse. 


Chromium.—More than one-half of India's chrome 
ore mines were in the districts of Cuttack, Dhenkanal, 
and Keonjhar in Orissa State, while the others were 
distributed relatively evenly among the States of Andhra 
Pradesh, Bihar, Karnataka, Maharashtra, and Manipur. 
The major chromite mining companies were Tata Iron 
and Steel Co. Ltd. (TISCO), Orissa Mining Corp. Ltd., 
Ferro Alloys Corp. Ltd., Mysore Minerals Ltd., and 
Indian Metals and Ferro Alloys Ltd. 


Copper.—India's State-owned Hindustan Copper Ltd. 
(HCL) produced the majority of the country's mined 
copper from 10 mines. HCL also operated the country's 
copper smelters and refineries. Important, but smaller, 
mines were operated by Sikkim Mining Corp. and Hutti 
Gold Mines in Karnataka State. More than 9096 of 
India's copper ore reserves were in the three States of 
Bihar, Madhya Pradesh, and Rajasthan. 

A consortium led by the United Kingdom-based 
Metdist Group and Japan's Mitsubishi Materials Corp. 
agreed in December to proceed with the construction of 
a copper smelter and refinery complex for the production 
of 150,000 mt/a of refined copper and 450,000 mt/a of 
byproduct sulfuric acid at Pipavav, Gujarat State. The 
project, based on imported concentrates and Mitsubishi's 
continuous smelting technology, was scheduled to be 
completed in 1998 at an estimated cost of $500 million. 
The consortium consisted of Metdist, holding a 4296 
equity; Mitsubishi, 18%; and the Indian public, the 
remaining 40% share. 

Reportedly, Bombay-based Sterlite Industries Ltd., 
which had already begun construction of its 60,000-mt/a 
smelter-refinery on a greenfield site at Ratnagiri, on the 
coast of Maharashtra State about 350 kilometers (km) 
south of Bombay, was pressured by environmentalists 
into relocating the project to Tuticorin in Tamil Nadu 
State. As originally formulated, the projected capacity 
at the complex was to be expanded incrementally to 
100,000 mt/a. The project—the first in the private 
sector—was to use smelting and refining technology 
provided by Australia’s MIM Holdings Ltd.'s ISA- 
SMELT and ISA-REFINE smelting and refining 
processes. 


Gold.—Although India was one of the world’s largest 
consumers of gold, spurred by the Government’s 1992 
decision to permit nonresident Indians to bring into the 
country up to 5 kilograms (kg) of gold per person for a 
nominal duty [22 rupees (Rs) or about $0.70 per gram 
(g)], domestic production has waned profoundly in 
recent years, and the country was only producing about 
2 mt/a. About one-half was produced by the activities 
of numerous small-scale miners, mainly unorganized 
independent prospectors. 

Government-owned Bharat Gold Mines Ltd. mined 
gold from a number of mines in the Kolar goldfields, 


Karnataka State, one of the oldest gold mining areas in 
the world. Modern production from the Kolar fields 
began in 1882. А small amount of gold also was 
produced as a byproduct of copper refining. 

Hindustan Zinc Ltd. (HZL), а State-owned 
corporation, signed in August a joint-venture agreement 
with Papua New Guinea’s Niugini Mining Ltd. to 
explore and jointly develop identified gold prospects in 
India. Niugini Mining held a 60% interest, the first 
such joint venture since the Government earlier in the 
year lifted the amount of equity a foreign company could 
hold, while HZL held the remaining 40%. 

The Government-owned Minerals and Metals Trading 
Corp. Ltd. (MMTC) commenced in December gold sales 
to expatriate Indians, enabling those who remain abroad 
for at least 6 months to buy up to 5 kg of gold from 
MMTC’s shops at international prices, after paying the 
import duty of Rs22/g. This program was established to 
ease the rules governing gold imports by allowing 
travelers to purchase gold on Indian soil. Previously, 
returning travelers had to bring the gold with them. 
Initially, three MMTC-operated shops were in the cities 
of Bombay, Delhi, and Trivandrum. 


Iron and Steel.—India was a major producer of iron 
ore, which was used to produce steel for domestic use as 
well as for export by two State-owned enterprises, the 
National Mineral Development Corp. Ltd. (NMDC) and 
the Kudremukh Iron Ore Co. Ltd. Numerous iron ore 
mines in the country had an estimated combined capacity 
of 60 Mmt/a. 

The country had abundant deposits of hematite and 
magnetite iron ores. Hematite occurred mostly in the 
States of Bihar, Goa, Karnataka, Madhya Pradesh, 
Maharashtra, and Orissa. Magnetite deposits, most of 
them of metallurgical grade, occurred in Andhra 
Pradesh, Goa, Karnataka, and Kerala States. Madhya 
Pradesh was the leading producing State, replacing Goa, 
which dropped to second place in 1994, with Karnataka, 
Bihar, Orissa, and Maharashtra following in order. 

NMDC operated the country's largest iron mines at 
Bailadila, Madhya Pradesh State, and at Donimalai, 
Karnataka State. Output from the two mines was about 
9 Mmt/a, but output was scheduled to be doubled by 
IFY 1996-97. 

The country had seven integrated steel plants (ISP) and 
numerous scrap-based minimills with a combined 
capacity of about 24 Mmt/a. The Government's Steel 
Authority of India Ltd. (SAIL) owned five ISP, namely 
Bhilai ISP, Madhya Pradesh State; Bokaro ISP, Bihar 
State; Durgapur ISP, West Bengal State; Rourkela ISP, 
Orissa State; and Burnpur ISP, West Bengal State, the 
steelworks operated since 1979 by Indian Iron and Steel 
Co. Ltd., a wholly owned subsidiary of SAIL. The 
Visakhapatnam ISP, Andhra Pradesh State, owned and 
operated by the public-sector corporation Rashtriya Ispat 
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Nigam Ltd., was commissioned near yearend 1989. The 
only privately owned ISP in India, the steelworks at 
Jamshedpur, Bihar State, was operated by TISCO. 

Nippon Denro Ispat Ltd. (NDIL) commissioned in 
December its 1-Mmt/a direct-reduced iron plant at 
Dolvi, West Bengal State. NDIL's plant was the world's 
first to use commercially the Midrex "Megamod" Series 
1000 Module developed by the Midrex Corp. of the 
United States. 


Lead and Zinc.—Substantial quantities of lead and 
zinc were produced from the same mines in the State of 
Rajasthan by HZL, the country's sole producer of both 
metals. HZL also mined lead without zinc in the States 
of Andhra Pradesh and Orissa. HZL operated the 
country's three primary lead and three of the four 
primary zinc smelter-refinery complexes; the remaining 
primary smelter-refinery was operated by Binani Zinc 
Ltd., producing zinc from imported concentrates. 

The private-sector Indian Lead Ltd. produced 
secondary lead from indigenous and imported lead scrap 
and lead concentrates from plants at Phane, Maharashtra 
State, and at Kalipara, West Bengal State. 

HZL signed in November a joint-venture agreement 
with Australia’s BHP Minerals Ltd. to conduct 
grassroots exploration and develop viable base and 
precious metal deposits in Rajasthan State. BHP was to 
finance the entire expenditure, estimated at between $3.2 
million and $4.8 million, up to completion of the 
prefeasibility stage. In the event of identifying an 
economic deposit, HZL and BHP would enter into a new 
joint-venture agreement to develop the project. 


Titanium Minerals.—The central Government's 
NMDC formed a joint venture with Indian Rare Earths 
Ltd. (IRE), also a central Government enterprise, and 
the State-owned Andhra Pradesh Mineral Development 
Corp. to mine mineral sands at Bhimunipatnam, near 
Visakhapatnam, Andhra Pradesh State. The venture 
initially was to produce only ilmenite and rutile, but also 
was planning to integrate later the production of 
downstream products, such as titanium slag, pig iron, 
and titanium dioxide (TiO,), from the ilmenite. 

Kilburn Chemicals Ltd. commissioned in April a 
pigment plant to produce almost 4,000 mt/a of TiO, 
pigment at Tuticorin, Tamil Nadu State. The plant was 
producing anatase-grade TiO, using the sulfide process 
from ilmenite supplied by IRE. The plant also was 
designed with the flexibility to produce rutile-grade TiO, 
pigment at a future date. 


Uranium.—The Atomic Minerals Div. (AMD) within 
the DAE was entrusted with conducting radiometric and 
geological surveys and the exploration and development 
of various mineral resources necessary for the country’s 
nuclear power program. AMD completed in March its 
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exploratory mining program at Tummalapalle, Andhra 
Pradesh State, and commenced an experimental mining 
program at Jajawal, Madhya Pradesh. 

The Uranium Corp. of India Ltd. (UCIL) within the 
DAE operated uranium mines at Jaduguda and Bhatin; a 
uranium mill at Jaduguda; and uranium recovery plants 
at Mosaboni, Rakha, and Surda, all in Bihar State. 
UCIL also had the capability of recovering other metals 
and minerals as byproducts, such as copper, magnetite, 
and molybdenite. 


Industrial Minerals 


Diamond.—The Government-owned NMDC produced 
most of the country’s modest diamond output from its 
diamondiferous kimberlite mines at Wajrakarur, Andhra 
Pradesh. А small quantity of diamond also was 
produced in Orissa State. 

India’s diamond industry, the world’s largest in terms 
of employment, quantity, and value, primarily was 
dependent on imported materials for processing and 
reexport. India processed an estimated 65% of the 
world’s rough diamonds and had about 45 % of the world 
trade in finished diamonds. The majority of the cutting 
and polishing plants were in Bombay, Maharashtra State; 
and Surat, Gujarat State. 

The Government of the State of Madhya Pradesh in 
central India invited in early 1994 international tenders 
for the exploration and mining of diamonds. Diamond 
deposits occurred in Raipur District, near to the eastern 
State of Orissa. Alluvial diamonds thought to be derived 
from kimberlite-lamproite pipes in Madhya Pradesh have 
been mined in Orissa State. Australia’s Ashton Mining 
Ltd. and CRA Ltd., and De Beers of South Africa were 
among the notable international companies vying, along 
with India’s Reliance Industries Ltd., for the exploration 
rights. 


Mineral Fuels 


Coal.—Coal was India’s principal energy source, 
producing an estimated 60% of the country’s 
requirements. The Government-owned Coal India Ltd. 
(CIL) was the country’s largest producer, with about 
90% of output. Coal mining in the private sector was 
permitted only for captive consumption by steel plants. 
However, the coking properties of Indian coals were 
poor because of a very high ash content; therefore, 
metallurgical-grade coals were imported, primarily from 
Australia. 

The World Bank agreed in December to fund a $1.6 
billion loan for the modernization and development of 15 
coal mining projects having a combined capacity of 20 
Mmt/a of steaming coal. The projects, all owned by 
South Eastern Coalfields Ltd., a subsidiary of CIL, 
consisted of seven new mines, although their 


development was. already in progress, and eight existing 
mines targeted for upgrading. The funding was subject 
to proper rehabilitation of lands after mining ceased and 
environmental protection during mining. Reportedly, the 
World Bank declined to finance similar projects with 
Eastern Coalfields Ltd. and Bharat Coking Coal Ltd., 
both also subsidiaries of CIL. 

About 80% of the country's known lignite occurred in 
Tamil Nadu State, with deposits also known in the States 
of Gujarat, Kerala, Rajasthan, and Jammu and Kashmir. 
The central Government-owned Neyveli Lignite Corp. 
(NLC) was the country's sole producer, operating two 
mines with a total capacity of 17 Mmt/a. In addition to 
the mines, the NLC integrated complex consisted of two 
thermal power stations, a fertilizer plant, and a 
briquetting and carbonization plant. 


Petroleum and Natural Gas.—The central Government 
administered the petroleum and natural gas industry of 
the country from exploration to the marketing of refined 
petroleum products. Two companies, Oil and Natural 
Gas Corp. Ltd. (ONGC), formerly Oil and Natural Gas 
Commission, and Oil India Ltd., conducted exploration 
for hydrocarbons and developed suitable discoveries for 
production. Six Government-owned companies operated 
the country's petroleum refineries. Imports and exports 
of crude oil and refined petroleum products were 
managed by Indian Oil Corp., the largest of the refining 
companies. 

The Government began selling in October to private 
interests what, after three selling episodes, would 
eventually total a 20% equity interest in ONGC. The 
first round, consisting of a 2% interest in ONGC, began 
in October and was used to test the market and establish 
a benchmark price for the next two phases, scheduled to 
be conducted in January and July 1995, with each 
offering a 9% interest. 


Reserves 


The country's mineral resources have not been fully 
delineated, and large deposits of bauxite, coal, iron ore, 
limestone, and oil and gas still were likely to be found 
in many areas. Bauxite deposits mainly were in the 
States of Andhra Pradesh and Orissa, but also occured in 
Bihar, Gujarat, Maharashtra, and Tamil Nadu. Iron ore 
deposits, mainly in the form of hematite or magnetite, 
occurred in Bihar, Karnataka, Madhya Pradesh, Orissa, 
and Tamil Nadu States. Low-grade copper deposits 
were in Andhra Pradesh, Bihar, Madhya Pradesh, and 
Rajasthan. Lead and zinc deposits mainly were in Bihar 
and Rajasthan. Chromium and nickel ore reserves 
existed in Orissa. Diamond was produced in Madhya 
Pradesh, and gold was mined in small amounts in 
Karnataka. The ilmenite sands at the extreme southern 
tip of India in Kerala and Tamil Nadu States contained 


large amounts of thorium. (See table 3.) 
Infrastructure 


Just about all modes, including aerial ropeways, were 
used for mineral transport in India. Over short 
distances, aerial ropeways were used in preference to 
conveyor belts, which were used over stretches of 
uneven terrain at mining operations. | 

The Indian road network, one of the largest in the 
world, consisted of 1,970,000 km of roads, including 
960,000 km that were paved and 1,010,000 km that 
were comprised of gravel, crushed stone, or unimproved 
earth. 

Inland waterways, of which there were 16,180 km 
usable by all craft and 3,631 km navigable by large 
vessels, were of little importance to the minerals 
industry. Sea transport, however, was the only method 
used for importing and exporting minerals to and from 
the country’s ports, of which the major ones included 
Bombay, Calcutta-Haldia, Cochin, Kandla, Madras, 
Mormugao, New Mangalore, Paradip, Tuticorin, and 
Vishakapatnam, and Port Blair in the Andaman and 
Nicobar Islands Territory. The merchant marine fleet 
included 111 bulk ore freighters; 66 petroleum, oils, and 
lubricant tankers; 9 chemical tankers; 7 combination ore- 
oil tankers; 6 liquefied gas tankers; and 2 combination © 
bulk ore freighters. | 

The Indian railway system, Asia's largest and the 
world's fourth largest, consisted of 61,850 km of track, 
33,553 km of which was 1.676-meter (m) broad gauge, 
24,051 km of 1.000-m gauge, and 4,246 km of 0.762-m 
or 0.610-m narrow gauge. Included in the total was 
6,500 km of electrified rail. The mixed gauges of track 
created difficulties, such as loss of time in transshipment 
and the requirement for multiple stocking of spare parts. 
In addition, the rail system had a profusion of obsolete 
equipment that was unreliable and expensive to maintain. 

There were 208 principal airports with permanent- 
surface runways out of an aggregate of 288 in the 
country. 

Pipelines included 3,497 km for crude oil; 1,703 km 
for refined oil products; and 902 km for natural gas.? 

Electric generating capacity in 1992 was 82 gigawatts 
(GW). Some of the major industrial on-site capacity was 
dedicated to specific plants, particularly in the aluminum 
and copper sectors. India was planning to have an 
installed capacity of 10 GW of nuclear power by 2000. 
Total production of electrical power in IFY 1993-94 was 
323 billion kilowatt-hours. 


Outlook 
With the country continuing to exhibit indications of 


political stability, the Government's introduction in the 
past 4 years of reforms in an attempt to open up the 
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country's economy, and enactment in 1994 of a national 
minerals policy to attract new foreign investment, India 
seemed to continue progressing, albeit slowly, 
considering its potential toward minerals self-sufficiency. 

The national minerals policy opened mineral extraction 
to the private sector, except for mineral fuels and 
nuclear materials. This, along with the relaxation of 
restrictions on foreign equity participation in the 
minerals industry, should enable broader participation in 
exploration and development of mineral leases that 
formerly were reserved exclusively for the Government. 
This additional expertise in mineral exploration should 
enable the country to locate and assess its vast mineral 
resources more consistently and efficiently. 


'Text prepared Aug. 1995. 

?Where necessary, values have been converted from Indian rupees (Rs) 
to U.S. dollars at the yearend rate of Rs31.37=US$1.00. 

*The Indian fiscal year begins on Apr. 1 and ends on Mar. 31. 

*World Bank, Washington, DC: India Port Sector Strategy Report, 
Mar. 3, 1995, 46 pp. 

5U.S. Central Intelligence Agency, Washington, DC: The World 
Factbook 1994, pp. 184-186. 


Major Sources of Information 


Geological Survey of India 
27 Jawaharlal Nehru Road 
Calcutta 700 016, India 
Telephone: +91 33 2496976 
Fax: +91 33 2496956 
Indian Bureau of Mines 
New Secretariat Building 
Nagpur 440 001, India 
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Telephone: +91 712 534642, 523934 
Fax: +91 712 533041 

National Mineral Development Corp. Ltd. (NMDC) 
"Khanij Bhawan, 10-3-311/A, Castle Hills 
Masab Tank, Hyderabad 500 028, India 
Telephone: +91 40 222071, 222072 
Fax: +91 40 222236 

Oil and Natural Gas Corp. Ltd., formerly Oil and 
Natural Gas Commission 
Bombay Offshore Project 
12 Floor, Express Towers, Nariman Point 
Bombay 400 021, India 
Telephone: +91 22 2026446, 2022559 
Fax: +91 22 2027938 

Oil India Limited 
Allahabad Bank Building 
17 Parliament Street 
New Delhi 110 001, India 
Telephone: +91 11 310841, 310844, 310675 
Fax: +91 11 310962 


Major Publications 


Ministry of Steel and Mines, Indian Bureau of Mines, 
Nagpur: Monthly Statistics of Mineral Production, 
Indian Minerals Yearbook. 

Ministry of Planning, Department of Statistics, Central 
Statistical Organization, New Delhi: — Monthly 

Abstract of Statistics. 

Mining Engineers’ Association of India, Bombay: The 
Indian Mining and Engineering Journal, monthly. 
Balkrishna Binani, Bombay: Minerals and Metals 

Review, monthly. 


ТАВГЕ 1 
INDIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


auxite, 


oss weight ousand tons 4,850 4,740 4,900 5,220 5,400 
umina, equivalent O. 1,600 4/ 1,700 1,700 1,800 2,000 
etal, prima 433,000 504,000 496,000 r/ 466,000 r/ 441,000 4/ 
Cadmium metal 277 271 r/ 313 r/ 255 r/ 201 4/ 
omium: omite, gross weight 1,050,000 r/ 940,000 r/ 1,150,000 r/ 1,000,000 r/ 909,000 4/ 
О | 
Nine output, Cu content 58,200 e/ 55,400 55,000 58,200 50,700 
Metal, : 
Selter 40,700 45,500 r/ 47,700 r/ 37,400 r/ 50,300 4/ 
Кейпе 
ectrolytic Od 40,600 46,200 r/ 44.300 r/ 36,300 r/ 48,300 4/ 
ire refined c 1,000 1,000 1,000 500 500 
Total e/ i Ё Е Т : Dp Е Т Ў 
Gold metal, smelter kilograms 1,980 1,970 1,760 r/ 2,000 r/ 2,150 4/ 
Iron and steel: 
. Iron ore and concentrate: 
oss weight ousand tons 53.700 r/ 56,900 r/ 54,900 r/ 55.800 r/ 57,000 
e content O. 34,400 r/ 36,400 r/ 35,100 r/ 35,700 r/ 36,500 
Metal: 
Pig iron - do. 12,600 14,200 15,100 r/ 15,700 r/ 17,300 4/ 
Direct-reduced iron do. 750 e/ 1,180 e/ 1,440 2,210 r/ 3,120 4/ 
Ferroalloys: 
errochromium 169,000 r/ 229,000 r/ 257,000 r/ 235,000 r/ 251,000 4/ 
erromanganese 201,000 211,000 e/ 198,000 e/ 137,000 r/ 150,000 
Ferrochromium-silicon 7,000 8,800 9,000 8,000 8,000 
Ferrosilicon 91,600 r/ 85,300 r/ 90,000 r/ 67,600 r/ 85,000 
Silicomanganese 57,400 70,000 e/ 93,000 e/ 85,000 r/ 90,000 
Other e/ 400 6,770 4/ 6,500 8,600 8,500 
Steel, crude: thousand tons 15,000 17,100 18,100 18,200 r/ 18,200 4/ 
Semimanufactures e/ 5/ do. 10,500 11,600 12,000 9,000 11,000 
Lead: 
Mine ош. Pb content 23,200 25,100 30,500 r/ 26,000 r/ 23,300 4/ 
etal, refined: 
Primary e/ 29,900 4/ 30,600 r/ 40,800 r/ 43,200 r/ 29,400 
econ e 16,800 4/ 17,200 r/ 22,900 r/ 24,200 r/ 16,500 
` ota э э э э э 
Manganese: 
Оте and concentrate, gross weigh thousand tons 1,390 1,400 1,810 r/ 1,660 r/ 1,600 
content О. 525 532 687 r/ 628 r/ 607 
re-earth metals: Monazite concentrate, gross weight 4,500 4,000 4,000 4,600 4,600 
elenium ograms 3,840 4/ 4,000 9,700 r/ 13,500 r/ 14,000 
ilver, mine and smelter output О. 33,200 31,800 47,400 r/ 51,200 r/ 52.000 
Titanium concentrates, gross Wel ght: 
enite e 280,000 312,000 4/ 300,000 320,000 300,000 
Rutile e/ 11,000 13,600 4/ 10,000 13,900 14,000 


Tungsten, mine output, W content 10 e/ 11 11 e/ l r/ 1 
Zinc: 


Mine output, concentrate: | 
2 weight 138,000 163,000 170,000 307,000 r/ 235,000 
content 74,000 105,000 r/ 153,000 r/ 156.000 r/ 144,000 4/ 
Metal: 
Prima 79,100 85,800 128,000 r/ 142,000 r/ 143,000 4/ 
econ e 200 200 200 200 500 
ota > А > r. А I › 
irconium concentrate: Zircon, gross weight c 17,500 18,200 18,000 17,000 r/ 18,000 
INDUSIRIAL MINERALS 
Abrasives, natural, n.e.s.: 
Corundum, natural 410 64 70 10 10 
Garnet 4,420 8,980 9,000 e/ 46,700 r/ 15,000 
Jasper e/ 4,650 5,010 4/ 5,000 7,000 7,000 
Asbestos 26,100 24,100 43,700 r/ 43,600 r/ 44,000 
Barite 633,000 615,000 458,000 r/ 507,000 r/ 510,000 
Bromine, elemental e/ 1,300 1,300 1,300 1,400 1,400 
Cement, hydraulic thousand tons 49,000 51,000 50,000 e/ 53,800 r/ 54,000 
Chalk 128,000 128,000 129,000 e/ 103,000 r/ 110,000 


See footnotes at end of table. 


TABLE 1--Continued 
INDIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


-ommodi 


Q J(! 


INDUSTRIAL MINERALS --Continuec 
Clays: 
Ball cla 245,000 317,000 228,000 r/ 337,000 т/ 340,000 
aspore 7,700 9,250 9,300 e/ 12,200 r/ 13,000 
Fire ‘Ta 522,000 403,000 410,000 e/ 434,000 r/ 435.000 
olin: 
Salable crude thousand tons 631 628 625 e/ 519 r/ 550 
Processed do. 104 113 110 e/ 129 r/ 150 
Total do. T. 
Other e/ do. 100 14 15 110 100 
amond: 
Gem thousand carats 15 15 15 7 т/ 15 
Industrial do. 3 3 3 4 r/ 3 
Total do. T. 
Felds 54,100 65,100 67,700 r/ 66,400 r/ 67,000 
uorspar: 
oncentrates: 
Acid-grade 10,400 9,700 7,060 т/ 7,800 т/ 8,000 
eta MEUM -grade 13,000 14,400 13,600 r/ 13,800 r/ 14,000 
ota , э э Г э I э 
Other fluorspar materials, graded 5,720 8,220 2,670 r/ 4.790 r/ 5,000 
Gemstones excludi Жашо. 
Agate including chalcedony pebble 631 549 600 e/ 680 r/ 700 
Genel kilograms 2,010 1,190 1,400 e/ 1,060 r/ 105 
Graphite 6/ 61,000 69,900 73,000 r/ 74,700 т/ 75,000 
Gypsum 1,660,000 1,550,000 1,300,000 r/ 1,800,000 r/ 1,900,000 
anite and related materials: 
Kyanite 38,900 30,000 10,100 r/ 11,400 r/ 12,000 
пае 18,200 11,600 18,800 r/ 14,900 r/ 15,000 
Lime e/ 800,000 820,000 850,000 860,000 860,000 
Magnesite 544,000 539,000 603,000 r/ 409000 r/ 500,000 
Mica: 7/ 
Crude 3,860 3,610 3,500 e/ 2,080 r/ 3,000 
Scrap and waste 2,820 1,920 2,000 e/ 1,600 e/ 1,600 
ota , , , , L э 
Nitrogen: N content of ammonia 8/ thousand tons 7,010 7,130 7,450 4/ 7,350 7,400 
Phos haic rock including apatite 674,000 610,000 r/ 188,000 r/ 967,000 r/ 1,180,000 4/ 
Pic , I: N Е Och 126,000 156,000 160,000 e/ 175,000 e/ 175,000 
' 94,000 128,000 100,000 e/ 117,000 r/ 117,000 
3 3 3 3 т/ 3 
Oth do. 9,500 9 500 9,500 9,500 9 500 
Total do. N э э > > r , 
Sodium carbonate 1,400,000 1,500,000 1,500,000 1,500,000 1,500,000 
Stone, sand and gravel: 9/ 
Calcite 55,000 98,200 100,000 e/ 100,000 r/e/ 100,000 
omite ousand tons 2,620 2,570 2,500 e/ 3,500 r/ 3,500 
Limestone do. 67,200 71,000 70,000 e/ 81,700 r/ 80,000 
rtz an rtzite О. 285 251 250 е/ 260 е/ 250 
and: 
alcareous О. 218 117 120 е/ 272 т/ 275 
Ilica O 1,140 1,920 1,320 r/ 1,290 r/ 1,300 
er О 1,300 е/ 1,650 1,700 e/ 2,400 e/ 2,400 
ate 30,600 23,600 24,000 e/ 3,720 e/ 3,700 
Sulfur: 
Content of tes 41,000 r/ 30,000 r/ 30,000 r/ 36,000 r/ 38,000 
"ETE І 
rom metallurgical plants 85,000 r/ 92,000 r/ 116,000 r/ 123,000 r/ 17,700 
From oil refineries 21,000 r/ 26,000 r/ 26,000 r/ 31,000 r/ 36,000 
ota р r ; Г : Г : T. К 
Talc and related materials: 
Pyrophyllite 80,000 84,600 85,000 e/ 81,600 r/ 82,000 
steatite 406,000 424,000 425,000 e/ 360,000 r/ 360,000 
Vermiculite 1,770 1,770 1,610 r/ 1,410 r/ 1,500 
Wollastonite 61,400 61,400 62,000 e/ 80,400 r/ 80,000 


See footnotes at end of table. 


TABLE 1 --Continued 
INDIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


‘ommodi #1070 DQ eye ele ty, 
MINERAL FU AND RELA 2 MA RIA 
oal: 
Bituminous thousand tons 212,000 229,000 210,000 e/ 220,000 e/ 245,000 
ignite О. 14,100 16,000 15,000 e/ 15,000 e/ 18,000 
ota О : ; : : : 
oke: 
oke oven an ve O. 13,000 13,000 13,000 13,000 14,000 
Gashouse do. 100 100 100 100 100 
Other, soft do. 200 200 200 200 200 
Total do. э э э э э 
Gas, natural: 
Gross million cubic meters 10,200 11,500 15,900 r/ 14,500 r/ 15,000 
arketable O. 6,560 7,500 7,500 10,900 11,000 
Petroleum: 
rude ousan -gallon barrels 250,000 r/ 235,000 r/ 208,000 r/ 197,000 r/ 197,000 
Refin roducts: e/ E ee ee ee ee 
Li m troleum gas do. 20,000 20,000 20,000 20,000 20,000 
Gasoline do. 23,000 23,000 23,000 23,000 23,000 
Kerosene and jet fuel do. 53,000 53,000 53,000 53,000 53,000 
Distillate fuel oil do. 122,000 122,000 122,000 122,000 122,000 
esidual fuel oi О. 56,000 56,000 56,000 56,000 56,000 
Lubricants do. 4,000 4,000 4,000 4,000 4,000 
Other do. 67,000 67,000 67,000 67,000 67,000 
Total do. э э э › э 
stimated. т/ Revised. 


]/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through Sept. 1, 1995. 


output levels. Reported production of sand and gravel and stone are clearly only partial figures and exclude a number of types of stone. 
4/ Reported figure. 

5/ Excludes production from steel miniplants. 

6/ India's marketable production is 10% to 20% of mine production. 

mining by others seeking additions to income nominally derived from other sources. 

8/ Data are for fiscal years beginning Apr. 1 of that stated. 

9/ Partial figures; for details, see footnote 3. 


10/ Includes reinjected gas. 
TABLE 2 
INDIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 
(Thousand metric tons unless otherwise specified) . 
Major operating companies Location of Annual 
Commodity and major equity owners main facilities capacity e/ 
Alumina Indian Aluminium Co. Ltd. Indian interests, 60.496, and Belgaum Refinery, Karnataka 220 
Alcan Aluminium Ltd. (Canada), 39.6% 

Do. National Aluminium Co. Ltd., Indian Government, 100% Dhamanjodi Refinery, Orissa 800 
Do. Bharat Aluminium Co. Ltd., Indian Government, 10094 Korba Refinery, Madhya Pradesh 200 
Do. Hindalco Industries Ltd. Birla Group, 33%; foreign Renukoot Refinery, Uttar Pradesh 350 

investors, 26%; private Indian investors, 2396; and 

| financial intstitutions, 18% 

Aluminum National Aluminium Co. Ltd., Indian Government, 10094 Angul Smelter, Orissa | 218 
Do. Bharat Aluminium Co. Ltd., Indian Government, 10096 Korba Smelter, Madhya Pradesh 100 
Do. Hindalco Industries Ltd. Birla Group, 3396; foreign Renukoot Smelter, Uttar Pradesh 170 

investors, 26%; pnvate Indian investors, 2396; and 
financial institutions, 18% 
Bauxite Indian Aluminium Co. Ltd. Indian interests, 60.4% and Kolhapur District Mines, 600 
Alcan Aluminium Ltd. (Canada), 39.6% Maharashtra 
Do. Gujarat Mineral Development Corp., Gujarat State Kutch and Saurashtra Mines, 500 
Government, 100% Gujarat 
Do. Hindalco Industries Ltd. Birla Group, 33%; foreign Lohardaga District Mines, Bihar 750 


investors, 26%; private Indian investors, 23%; and 
financial institutions, 18% 
See footnotes at end of table. 


| TABLE 2—Continued 
INDIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners main facilities i 
Do. National Aluminium Co. Ltd., Indian Government, 100% Panchpatmali Hills, Koraput District 2,400 
Mines, Orissa 
Barite Andhra Pradesh Mineral Development Corp. Ltd. Cuddapah District Mines, Andhra 350 
Andhra Pradesh State Government, 100% Pradesh 
Cement Larsen and Toubro Ltd., 100% Awarpur Plant, Maharashtra 2,300 
Do. Century Cement. Century Textiles and Industries Ltd., Baikunth Plant, Madhya Pradesh 1,120 
a subsidiary of the Birla Group, 10096 
Do. Coromandel Fertilizers Ltd. Chevron Chemical Co. Chilamkur Plant, Andhra Pradesh 1,000 
(United States), 23.55%; International Minerals and 
Chemical Со. 20.89%; Parry and Co., 10.64%; E.I.D. 
Parry (India) Ltd., 6.6596; and others, 38.2796 
Do. The Associated Cement Cos. Ltd. Indian Government, Gagal Plant, Himachal Pradesh 1,830 
34.86% and private shareholders, 65.14% 
Do. Raymond Cement Works, a division of Raymond Woolen Gopalnagar Plant, Madhya 1,250 
Mills Ltd. JK Singhania, principal shareholder Pradesh 
Do. Narmada Cement Co. Ltd. Chowgule and Co. Ltd., 3496; Jafrabad Plant, Gujarat 1,000 
Gujarat State Government, 17.33; and others, 48.67% 
Do. Rajashree Cement, a division of Indian Rayon and Khor Plant, Karnataka 1,020 
Industries Ltd., 10096 
Do. The Associated Cement Cos. Ltd. Indian Government, Kymore Plant, Madhya 1,500 
34.86% and private shareholders, 65.14% Pradesh 
Do. Mangalam Cement Ltd., 10096 Morak Plant, Rajasthan 1,000 
Do. Mysore Cements Ltd. Government institutions and Narasingarh Plant, Madhya 1,090 
banks, 41.1396; Corporate Trust holdings, 21.7096; Pradesh 
and others, 35.17% 
Do. Cement Corp. of India Ltd., Indian Government, 100% Nayagaon Plant, Madhya Pradesh 1,330 
Do. J.K. Cement Works, a division of JK Synthetics Ltd., 100% Nimbahera Plant, Rajasthan 1,460 
Do. The India Cement Co. Ltd. Indian Government, 26%; Sankarnagar Plant, Tamil Nadu 1,000 
Life Insurance Corp. of India, 2496; and others, 5096 
Do. Maihar Cement. Century Textiles and Industries Ltd., Satna Plant, Madhya Pradesh 1,800 
a subsidiary of the Birla Group, 100% 
Do. Shree Digvijay Cement Co. Ltd., 10096 Shreeniwas Plant, Maharashtra 1,060 
Do. Lakshmi Cement, a division of Straw Products Ltd. JK Sirohi Plant, Rajasthan 1,400 
Singhania, principal shareholder 
Do. Manikgarth Cement. Century Textiles and Industries Tehsil Rajura Plant, 1,000 
| Ltd.,a subsidiary of the Birla Group, 100% Maharashtra 
Do. Vasavadatta Cement. Kesoram Industries Ltd., 100% Vasavadatta Plant, Karnataka 1,000 
Do. Vikram Cement. Grasim Industries Ltd., a subsidiary of Vikram Plant, Madhya Pradesh 1,000 
the Birla Group, 100% | 
Do. Raasi Cement Ltd. Andhra Pradesh Government, 50% Vishnupuram Plant, Andhra 1,000 
and Development Co. Ltd., 5096 Pradesh 
Do. The Associated Cement Cos. Ltd. Indian Govemment, Wadi Plant, Karnataka 2,180 
34.86% and private shareholders, 65.14% 
Chromite The Orissa Mining Corp. Ltd., Orissa State Cuttack District, Orissa 200 
Government, 10096 
Do. do. Dhenkanal District, Orissa 200 
Coal, bituminous million tons Bharat Coking Coal Ltd., a subsidiary of Coal India Bihar and West Bengal 26 
Ltd., Indian Government, 100% 
Do. do. Central Coalfields Ltd., a subsidiary of Coal India Ltd., Bihar 27 
Indian Government, 100% 
Do. do. Eastern Coalfields Ltd., a subsidiary of Coal India Ltd., Bihar and West Bengal 21 
Indian Government, 100% 
Do. do.  Mahanadi Coalfields Ltd., a subsidiary of Coal India Ltd., Orissa 21 
Indian Government, 100% 
Do. do. North Eastern Coalfields Ltd., a subsidiary of Coal India Assam 640 
Ltd., Indian Government, 10096 
Do. do. Northern Coalfields Ltd., a subsidiary of Coal India Ltd., Madhya Pradesh and Uttar 24 
Indian Government, 100% Pradesh 
Do. do.  Singareni Collieries Co. Ltd., Andhra Pradesh State Andhra Pradesh 18 


Government, 5095, and Indian Government, 5096 
See footnotes at end of table. 


TABLE 2--Continued 
INDIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodity and major equity owners main facilities capaci 
Coal, bituminous million tons South Eastern Coalfields Ltd., a subsidiary of Coal India Madhya Pradesh 36 
Ltd., Indian Government, 100% 
Do. do. Westem Coalfields Ltd., a subsidiary of Coal India Ltd., Madhya Pradesh and 18 
Indian Government, 100% Maharashtra 
Coal, lignite do. Neyveli Lignite Corp. Ltd., Indian Government, 100% Tamil Nadu . 17 
Copper Hindustan Copper Ltd., Indian Government, 100% Indian Copper Complex mines, 31 
Ghatsila District, Bihar 
Do. do. Indian Copper Complex smelter- 16 
refinery, Ghatsila District, Bihar 
Do. do. Khetri Copper Complex mines, 15 
Khetrinagar Rajasthan 
Do. do. Khetri Copper Complex smelter- 45 
refinery, Khetrinagar District, 
Rajasthan 
Do. do. Malanjkhand Copper Complex 22 


mines, Balaghar District, 
Madhya Pradesh 


Ilmenite-rutile ore Kerala Minerals and Metals Ltd., Kerala State Chavara, Kerala 100 
Government, 10094 
Do. Indian Rare Earths Ltd., Indian Government, 100% do. 200 
Do. do. | | Gan am, @rissa 220 
Iron and steel: 
Crude steel Steel Authority of India Ltd., Indian Government, 100% Bhilai steel plant, Madhya Pradesh 4,000 
Do. do. Bokaro steel plant, Bihar 4,000 
Do. Indian Iron and Steel Co. Ltd., wholly owned subsidiary of Burnpur steel plant, West Bengal 1,500 
Steel Authority of India Ltd., Indian Government, 10094 
Do. Steel Authority of India Ltd., Indian Government, 100% Durgapur steel plant, West Bengal 1,600 
Do. Tata Iron and Steel Co. Ltd., 100% Jamshedpur steel plant, Bihar 3,200 
Do. Steel Authority of India Ltd., Indian Government, 100% Rourkela steel plant, Orissa 1,800 
Do. Rashtriya Ispat Nigam Ltd., 100% Visakhapatnam steel plant, 3,200 
Andhra Pradesh 
Do. Mini-steel plants, privately owned Located throughout India, 4,700 
approximately 160 
Iron ore Steel Authority of India Ltd., Indian Government, 10094 Bastar and Durg District, 7,000 
Madhya Pradesh 
Do. National Mineral Development Corp. Ltd., Indian Bellary District, Karnataka 3,000 
Government, 10094 
Do. Kudremukh Iron Ore Co. Ltd., Indian Government, 10096 Chikmagalur District, Karnataka 7,500 
Do. Chowgule & Co. Pvt. Ltd., 100% Goa 2,500 
Do. Dempo Mining Corp. Ltd., 100% do. 2,500 
Do. V.M. Salgaocar & Bros. Pvt. Ltd., 100% do. 2,500 
Do. Steel Authority of India Ltd., Indian Government, 100% Kendujhar District, Orissa 3,000 
Do. Tata Iron and Steel Co. Ltd., 10094 do. 2,000 
Do. Indian Iron and Steel Co. Ltd., wholly owned subsidiary of Singhbhum District, Bihar 2,500 
Steel Authority of India Ltd., Indian Government, 10094 
Do. Steel Authority of India Ltd., Indian Government, 10096 do. 3,500 
Do. Tata Iron and Steel Co. Ltd., 10096 do. 3,500 
Kyanite Hindustan Copper Ltd., Indian Government, 100% do. 22 
Lead ore Hindustan Zinc Ltd., Indian Government, 10096 Sargipalli Mine, Orissa 150 
Lead, primary do. Visakhapatnam (Vizag) Smelter, 22 
Andhra Pradesh 
Lead-zinc ore do. Rajpura-Dariba Mine, Rajasthan 900 
Do. do. Zawar mine group, Rajasthan 1,200 
Magnesite Burn Standard Co. Ltd., Indian Government, 100% Salem, Tamil Nadu 150 
Do. Dalmia Magnesite Corp., 10096 do. 150 
Do. Tamil Nadu Magnesite Ltd., Tamil Nadu State do. | 150 
Government, 100% 
Мапрапеѕе оге 2/ Manganese ore (India) Ltd., Indian Government, 100% Adilabad, Andhra Pradesh NA 
Do. Falechand Marsingdas, 100% Andhra Pradesh NA 
Do Manganese ore (India) Ltd., Indian Government, 10094 Balaghat, Madhya Pradesh NA 


See footnotes at end of table. 


TABLE 2--Continued 
INDIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodity and major equity owners main facilities capacity 
Manganese ore 2/--Continued: J.A. Trivedi Bros., 10096 do. NA 
Do. Sandur Manganese & Iron Ores Ltd., 100% Bellary, Karnataka NA 
Do. Manganese ore (India) Ltd., Indian Government, 100% Bhandara, Maharashtra NA 
Do. Eastern Mining Co., 10096 North Kanara, Karnataka NA 
Do. Mysore Minerals Ltd., 100% do. NA 
Do. Manganese ore (India) Ltd., Indian Government, 100% Keonjhar, Orissa NA 
Do. Mangilah, Rungta (Pvt.) Ltd., 100% do. NA 
Do. Orissa Mining Corp. Ltd., 100% do. NA 
Do. Rungta Mines (Pvt.) Ltd., 100% do. NA 
Do. Serajuddin & Co., 100% do. NA 
Do. S. Lall & Co., 100% do. NA 
Do. Tata Iron and Steel Co. Ltd., 100% do. NA 
Do. Orissa Mineral Development Co. Ltd., 100% Koraput, Orissa NA 
Do. Orissa Mining Corp. Ltd., 100% do. NA 
Do. Mysore Minerals Ltd., 100% Shimoga, Kamataka NA 
Do. Aryan Mining & Trading Corp., 100% Sundargarh, Orissa NA 
"ро. Orissa Manganese & Minerals (Pvt.) Ltd., 100% do. NA 
Do. Tata Iron and Steel Co. Ltd., 100% do. NA 
Do. R.B.S. Shreeram Durga Prasad and Falechand Vizianagaram, Andhra Pradesh NA 
Marsingdas, 100% 
Petroleum Cochin Refineries Ltd., a subsidiary of Oil and Natural Ambalamugal Refinery, Kerala 93,400 
thousand 42-gallon barrels per day Gas Corp., Indian Government, 100% 
do. Indian Oil Corp., a subsidiary of Oil and Natural Gas Barauni Refinery, Bihar 65,800 
Corp., Indian Government, 100% 
do.  Bongaigaon Refinery and Petrochemicals Ltd., a Bongaigaon Refinery, Assam 27,100 
subsidiary of Oil and Natural Gas Corp., Indian 
Government, 100% 
do. Indian Oil Corp., a subsidiary of Oil and Natural Gas Digboi Refinery, Assam 11,700 
Corp., Indian Government, 100% 
do. do. Guwahati Refinery, Assam 19,900 
do. do. Haldai Refinery, West Bengal 61,000 
do. бо. Koyali Refinery, Gujarat 185,000 
do. Madras Refineries Ltd., a subsidiary of Oil and Natural Madras Refinery, Tamil Nadu 131,000 
Gas Corp., Indian Government, 100% 
do. Bharat Petroleum Co. Ltd., a subsidiary of Oil and Mahul Refinery, Bombay, 135,000 
Natural Gas Corp., Indian Government, 100% Maharashtra 
do.  Industan Petroleum Co. Ltd., a subsidiary of Oil and do. 110,000 
Natural Gas Corp., Indian Government, 100% 
do. do. Visakhapatnam (Vizag) Refinery, 90,400 
Andhra Pradesh 
do. Indian Oil Corp., a subsidiary of Oil and Natural Gas Mathura Refinery, Uttar Pradesh 156,000 
Corp., Indian Government, 100% 
Phosphate rock 3/ Rajasthan State Mineral Development Corp. Ltd., Badgaon, Dakankotra, Kanpur, NA 
Rajasthan State Government, 100% Kharbariaka-Guda, and 
Sallopat Mines, Rajasthan 
Do. Pyrites Phosphates and Chemicals Ltd., 10096 Durmala and Maldeota underground NA 
mines, Uttar Pradesh 
Do. Madhya Pradesh State Mining Corp. Ltd., Pradesh Hirapur and Khatamba Mines, NA 
State Government, 100% Madhya Pradesh 
Do. Rajasthan State Mines and Minerals Ltd., Rajasthan Jhamarkotra Mine, Rajasthan NA 
State Government, 100% 
Do. Hindustan Zinc Ltd., Indian Government, 100% Maton Mine, Rajasthan NA 
Zinc do. Debari Smelter, Rajasthan 49 


e/ Estimated. NA Not available. 

1/ Data are rounded by the U.S. Bureau of Mines to three significant digits. 

2/ Capacity of clusters of surface mines varies extremely, depending on demand. Estimated total annual capacity is 1.5 million metric tons. 
3/ Estimated total annual phosphate rock capacity is 800,000 metric tons. 


ТАВГЕ 3 
INDIA: ESTIMATED RESERVES OF MAJOR MINERAL 
COMMODITIES FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Reserves 

Bauxite 2,333,000 
Barite 35,000 
Chromite - 108,000 
Coal: 

Bituminous 186,044,000 

Lignite 5,813,000 
Copper, in ore 4,000 
Gold kilograms 55,000 
Graphite 4,648 
Iron, in ore 11,000,000 
Kyanite group 15,000 
Lead, in ore 160,000 
Limestone 60,000,000 
Magnesite 222,000 
Manganese in ore 154,000 
Natural gas billion cubic meters 648 
Petroleum, crude million metric tons 726 
Phosphate rock 102,000 
Salt (1/) 
Talc and related minerals 15,000 
Titanium 62,000 
Zinc 7,488 
Zircon 1,420 


1/ Essentially all from seawater. 
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THE MINERAL INDUSTRY OF 


INDONESIA 


By Chin S. Kuo! 


The oil and gas sector contributed 18% of the national 
income, 10% less than the contribution in 1993, because 
of declining oil prices. Higher oil imports caused the 
sector's net contribution to the balance-of-payments 
current account to drop to the lowest level in 5 years. 
With the growth and development of agricultural, 
chemical, building and construction sectors, demand for 
industrial minerals kept rising. Combined with slow 
exploration and exploitation of these mineral 
commodities, the country was a net importer of 
industrial minerals. ^ However, the coal industry 
continued its rapid growth, making Indonesia a leading 
steam-coal exporter in Southeast Asia. Numerous coal 
projects had reached completion in 1994 and expansions 
of some coal mines were being planned. 

Foreign investment applications soared to a record $22 
billion" in 1994. The Government signed contracts of 
work with 5 foreign and 19 domestic firms to explore 
for gold and coal in Irian Jaya, Kalimantan, Sulawesi, 
and Sumatra. The foreign investors involved were from 
Australia, Canada, Hong Kong, and the United States. 
The lifting in 1994 of a 7-year moratorium on granting 
contracts was expected to trigger a period of potentially 
strong growth for the mineral industry. 


Government Policies and Programs 


Under investment deregulation, new foreign investors 
may start with and retain at least 95% control of any 
enterprise. Foreign investors only need to provide initial 
equity in an amount required by the needs of their 
businesses. New investors who opt for 100% ownership 
must award some domestic participation 15 years after 
their companies begin commercial production, but such 
divestitures could be as little as 1%. Foreign investment 
projects with 10046 -ownership may be established in any 
part of the country. Existing joint ventures may adjust 
their divestiture status. 

The Government was considering removing or cutting 
income taxes, providing easier credit and fringe benefits 
for foreign and domestic companies, and lowering taxes 
related to infrastructure construction in the frontier 
eastern region. Projects approved in that region 
included mining of coal, copper, gold, and nickel; 
production of cement, plywood, timber, pulp, and paper; 
agricultural plantations; and fishing. 


The Government required companies that explore and 
develop natural resources to carry out environmental 
audits annually. The audit would be conducted by 
private consultancies and the results would be released 
to the public. 

A memorandum of understanding was signed by the 
Indonesian Ministry of Mines and Energy and the 
Australian Department of Primary Industries and Energy 
for cooperation in geoscientific research. Pertamina, the 
national oil company, and the Australian Geological 
Survey Organization were to conduct cooperative 
scientific and technical surveys for petroleum exploration 
in Indonesia. 


Production 


The oil and gas sector continued its trend of increased 
production. The Government approved measures to 
grant offshore contractors a 3596 share of oil and gas 
production, leaving 65% for state-owned Pertamina. It 
also allowed for a change in pricing after the first 5 
years of production. 

P.T. Freeport Indonesia is the sole producer of copper 
in the country. During 1994, the company’s average 
mill rate was 72,500 metric tons per day (mt/d) which 
yielded 322,200 metric tons (mt) of copper, an 8% 
increase over the previous year’s output. (See table 1.) 


Trade 


Indonesia exported almost all of its mine production of 
copper concentrate and nickel matte. About 90% of its 
tin output also was exported. Exports of coal and 
liquefied natural gas (LNG) were substantial in terms of 
tonnage and earnings. Indonesia was expected to receive 
an estimated $695 million from coal exports. 

The country imported about 99,000 mt of copper 
cathode, a 10% increase from that of 1993, owing to 
strong demand for copper rods and wire fueled by 
Indonesia’s vast appetite for electricity. Petroleum 
products, chemical products, and base metals also were 
imported. 


Structure of the Mineral Industry 


The Government planned further deregulation to 
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increase efficiency in the mining sector and to privatize 
state-owned corporations and power stations. Р.Т. 
Tambang Timah, the state tin mining corporation, was 
set to be listed on the Jakarta stock exchange in 1995. 
However, some state-owned companies, such as oil, 
natural gas, and utilities, were not going public since 
they provide social services to the increasing population. 

In terms of labor force, the oil and gas sector had the 
largest number of workers, followed by the industrial 
minerals and tin industries. Shortages of skilled labor 
and managerial personnel were reported for some 
operations in remote areas and for foreign-owned 
companies. (See table 2.) 


Commodity Review 
Metals 


Aluminum.—P.T. Indonesia Asahan Aluminum's 
smelter at Kuala Tanjung in north Sumatra produced 
220,000 mt of aluminum, slightly less than its 225,000- 
metric-tons-per-year (mt/a) capacity. About 60% of 
output was allocated for the markets in Europe, Hong 
Kong, Japan, and Singapore; the remaining 40% was 
sold locally. The company was owned 41.1% by the 
Government and 58.9% by Nippon Asahan Aluminum of 
Japan. The smelting operation needed a $130 million 
bailout because of continued losses and the Japanese 
shareholder finalized a plan to provide $77 million. The 
Indonesian Government was to fund $53 million. The 
rescue plan also included Japan Export and Import 
Bank's lowering the interest rate to 4.176 and private 
banks’ reducing to 4.4% on the total loans of $1.9 
billion. 


Copper.—P.T. Freeport Indonesia, an operating unit 
of Freeport-McMoRan Copper and Gold Inc. of the 
United States, proceeded with the proposed expansion at 
its Grasberg operation in Irian Jaya to 115,000 mt/d of 
ore throughput. The expansion was to cost an additional 
$140 million and increase production to 499,000 mt/a of 
copper and 46,700 kilograms per year (kg/a) of gold by 
1996. Proven and probable reserves were estimated at 
1,126 million metric tons (Mmt) grading 1.30% copper, 
1.42 grams per metric ton (g/mt) gold, and 4.06 g/mt 
silver as of December 31, 1994? 

Early in 1994, about 10,000 mt of the Grasberg 
copper concentrate averaging 33% copper was 
transshipped via the port of New Orleans and most of it 
was railed 2,090 kilometers (km) to Copper Range Co.'s 
smelter at White Pine, Michigan. The remainder was 
delivered to a smelter in Arizona. The Grasberg 
concentrate was processed principally in smelters in 
Japan and other countries in the Asian Pacific region. 

Freeport-McMoRan Copper and Gold Inc. bought the 
remaining 35% interest in the Huelva copper smelter of 
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Rio Tinto Minera of Spain, reaching a 100% ownership. 
It planned to boost the plant's capacity from 150,000 
mt/a to 180,000 mt/a by mid-1995 and finally to 
270,000 mt/a by early 1996 at a cost of $215 million. A 
project financing offer of $270 million from Barclays 
Bank PLC was accepted. The smelter was expected to 
consume 875,000 mt/a of copper concentrate after 
expansion and P.T. Freeport Indonesia planned to supply 
50% of its requirements. The Huelva smelter received 
150,000 mt of concentrate from the same company in 
1994. The refinery also was being expanded to increase 
the production of cathode copper from 135,000 to 
215,000 mt/a. Freeport-McMoRan Copper and Gold 
Inc. intended to close down the Cerro Colorado Mine in 
Spain in 1996 owing to the exhaustion of economic 
reserves. 

A $650 million project to build Indonesia's first copper 
smelter with a capacity of 150,000 mt/a at Gresik, east 
Java, was expected to be completed in 1998. The 
smelter also has a sulfuric acid production capacity of 
1,300 mt/d. P.T. Freeport Indonesia would provide 
50% of the annual concentrate needed by the smelter. 
Metallgesellschaft AG of Germany left the project owing 
to financial difficulties, and P.T. Freeport Indonesia and 
Rio Tinto Minera assumed the lead role in developing 
the smelter. The other partner of the project is a 
minority shareholder, Nippon Mining and Metals Co. of 
Japan. Construction of the smelter would begin in the 
third quarter of 1995. 

In another development, Р.Т. Copper Smelter 
Indonesia was formed by Citra Pertiwi Centra of 
Indonesia, Brierley Investments and Southpac Corp. of 
New Zealand, and Universal Securities of Monaco and 
was seeking to undertake the project. Inti Karya Persada 
Teknik would be the main contractor, along with 
Outokumpu Oy of Finland, and plans were being 
considered to increase the smelter's capacity to 200,000 
mt/a depending upon demand. 

Р.Т. IRJA Eastern Minerals Corp., a 80%-owned 
subsidiary of Freeport-McMoRan Copper and Gold Inc., 
signed a 30-year contract with two 10-year extensions 
with the Government to explore and develop copper, 
gold, silver, and other mineral deposits in Irian Jaya. It 
covers three tracts of land adjacent to the work area 
under contract with P.T. Freeport Indonesia. 

A joint-venture company formed by MIM Holdings 
Ltd. of Australia, Tycan Australia Pty Ltd., and P.T. 
Indotrijaya Industries, began producing high-quality 
copper magnet wire at a plant east of Jakarta. Output 
was progressively increased to 3,000 mt/a by yearend 
1994. 


Gold.—P.T. Aneka Tambang, the state general mining 
company, planned to increase its gold production to 
2,000 kilograms (kg) mostly from the Gunung Pongkor 
Mine commissioned in 1993, west of Bogor in west 


Java. Reserves at the mine were estimated at 6 Mmt of 
ore with 17.1 g/mt gold and 154.3 g/mt silver.‘ 

Aurola Gold Ltd. of Australia secured $45 million in 
project financing to help develop the Mount Muro gold 
and silver project in Kalimantan, which was to cost $80 
million including working capital. Proven and probable 
reserves were estimated at 31,100 kg of gold and 
715,400 kg of silver. Commissioning of the ore 
treatment plant was due in mid-1994 and full-scale 
production was expected in October at 4,200 kg/a of 
gold and 87,100 kg/a of silver. Aurora Gold Ltd. held 
90% interest in the project and Р.Т. Gunung Moro 
Perkasa the rest. 

Meekatharra Minerals Ltd. of Australia agreed to farm 
into two prospective epithermal gold deposits (Natarang 
and Arai Liki) in south Sumatra, 85%-owned by Aurora 
Gold Ltd. The remaining 15% is held by private 
Indonesian interests. Meekatharra Minerals planned to 
spend $550,000 by June 1994, with the right to spend an 
additional $1 million on Natarang and $450,000 on Arai 
Liki to earn a 40.8% interest. The Arai Liki deposit 
proved less attractive. The North Vein at Way Linggo 
was one of three priority targets in these two areas. А 
feasibility study was expected to begin to determine the 
mining method; preliminary metallurgical tests indicated 
a gold recovery rate of 92% to 96% and a silver 
recovery rate exceeding 9676. А final mine feasibility 
study in early 1995 would target the initial production of 
1,240 to 1,870 kg/a of gold. Teck Corp. of Canada and 
Meekatharra Minerals intended to form a joint venture 
to explore for prospective areas for porphyry copper- 
gold and epithermal gold-silver deposits. 

Newmont Mining Corp.'s 8096-owned, $131 million 
Minahasa project on Sulawesi was scheduled to 
commence production in early 1996. The proposed 
output of 4,350 kg/a of gold was planned. The project 
was to mine three near-surface deposits using an open pit 
method. The mine would be operated by P.T. Newmont 
Minahasa Raya, which is 20% owned by P.T. Tanjung 
Serapung. A small deep-water port, a power generating 
plant, a water supply facility, and a village for 433 
workers were included in infrastructure capital 
budgeting. The Batu Hijau gold/copper deposit on the 
island of Sumbawa, also 80% owned by Newmont 
Mining, has huge mineral resources and potentially 
could become Southeast Asia’s second most important 
mining project after Grasberg.? Fluor Daniel Inc. of the 
United States was awarded a contract for the first-phase 
optimization study and Chase Manhattan Bank, NA was 
to provide financial advisory services for the project. 

Bre-X Minerals of Canada reported gold prospects in 
Kalimantan and Sumatra. It planned to continue the 
1,000-meter exploration drilling program in its 80%- 
owned Busang prospect in east Kalimantan and identified 
additional targets southwest and southeast of Busang. A 
diamond drilling program continued at the Taware 


prospect and the Kupa Salipati prospect on the Sangihe 
Island. 

Carrie Pacific Holdings Ltd. of Australia, which held 
an 80% interest, continued its channel sampling of the 
Ringas Mountain area of the Saran project in western 
Kalimantan. Three areas of gold mineralization 
prospects had been outlined: Ringas, Ngalung, and Saran 
North. The Ringas prospect was most promising and 
was being tested by trenching and diamond drilling. At 
the company’s Melawi River alluvial gold project (also 
an 80% interest), trial production runs were scheduled to 
start in June 1994. Full production of the first plant 
with a capacity of 420,000 cubic meters per year (m?/a) 
was scheduled for September 1994. The treatment plant 
would produce 125 kg/a of gold. Up to four plants were 
planned. 

P.T. Masmindo Eka Sakti, a joint venture company, 
indicated that Lone Star Exploration NL of Australia 
secured an option to acquire a 80% interest in the joint 
venture. Masmindo Eka Sakti was developing the Awak 
Mas gold mining project in south Sulawesi. 

Minsaco Resources Pty. Ltd. acquired a controlling 
interest in Felstone Investments Pty. Ltd. from 
Consolidated Rutile Ltd., all of Australia, for a gold 
exploration project in Irian Jaya. Felstone investments 
had a 56% interest in Enarotali Gold Project Ltd., 
which, in turn, had a 90% stake in Р.Т. Nabire Bakti 
Mining. The project explored by Nabire Bakti covers an 
area containing porphyry copper-gold mineralization. 

Battle Mountain Gold Co. of the United States initiated 
reconnaissance exploration work on its Mutiara contract 
of work areas in Irian Jaya. The company holds joint- 
venture concessions with P.T. Mutiara Iriana Minerals 
on four blocks totaling 15,000 square kilometers (km?). 


Iron and Steel.—P.T. Krakatau Steel sustained 
damage to the roof of its 500,000-mt/a billet plant at 
Cilegon on Java in April 1994. Repair work was 
completed in 2 months and no production equipment was 
affected. 

P.T. BHP Steel Indonesia was to build a $52 million 
coil coating plant and painting line at Cilegon, Java. 
BHP Steel of Australia owned a 51% interest in the 
company and P.T. Cipta Adyabahan Baja, P.T. Purna 
Sentana Baja, and P.T. Krakatau held the rest. The 
paint line would have a capacity of 50,000 mt/a and was 
scheduled for completion by October 1994. The 
100,000-mt/a metallic coating plant was expected to be 
commissioned in February 1995. 

P.T. Jakarta Cakratunggal Steel Mills increased 
production of bars from 143,000 mt in 1993 to 250,000 
mt after the startup of a new 420,000-mt/a melt shop at 
Pulogadung, near Jakarta. The melt shop has two 
180,000-mt/a rolling mills. Both the melt shop and 
rolling mills were to reach their full capacity by July 
1995. About one-half of the total output would be sold 
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domestically. The company is part of Р.Т. Jakarta 
Prima Steel Industries. 


Nickel.—P.T. Aneka Tambang produced 5,800 mt of 
nickel in ferronickel in 1994. The ferronickel smelter 
was being expanded to 11,000 mt/a at Pomalaa, in 
southeast Sulawesi, and was expected to be completed in 
1994. Nickel ore output rose to 2.3 Mmt. The 
company was mining nickel ore at Pomalaa and on Gebe 
Island, Maluku. 

P.T. Inco increased its nickel production capacity to 
45,000 mt/a. A planned $500 million expansion would 
further increase production by 50% to 68,000 mt/a. 
Most of the output was to go to Japan. The project 
would involve construction of a fourth smelting line and 
additional hydroelectric generating capacity. The 
company continued to work with the Government and 
reached an agreement to extend to 2025 its 1968 contract 
of work, originally set to expire in 2008. P.T. Inco is 
58.2% owned by Inco Ltd. of Canada and 20% owned 
by Sumitomo Metal Mining Corp. of Japan. The 
company owns and operates a nickel smelter at Soroako 
on Sulawesi. 


Tin.—P.T. Tambang Timah planned to go public by 
early 1995. Up to 20% of the shares were to be sold 
and the funds generated would be used to upgrade the 
dredges and for a training program to improve the skills 
of its labor force. The state tin company produced 
around 34,000 mt of tin that accounted for 80% of 
Indonesia’s tin output and exported 30,500 mt in 1994. 
It sought to increase the tin production quota for 1995 to 
36,000 mt. At current production levels, the company’s 
commercial tin reserves would last more than 25 years.’ 
The company was looking at China and India as growth 
markets for its tin-plating operation. 

P.T. Koba Tin planned to increase tin concentrate 
production beginning in 1996. A new dredge was to be 
put into operation to increase capacity from 7,500 to 
10,000 mt/a. Koba Tin produced 7,900 mt of tin in 
1994, a 3% increase compared with that of 1993. 


Industrial Minerals 


Cement.—P.T. Balikpapan Daya Semen (15%) and 
Prerovske Strojirny A.S. Prerov (85%), a Czech 
company, were to build a $16 million cement plant in 
Balikpapan on Kalimantan. The cement plant was 
expected to start operation by mid-1996 with a 
production capacity of 300,000 mt/a. Indonesia 
imported 1.4 Mmt of cement in 1994 to offset a serious 
shortage while domestic demand remained strong. 


Diamond.—Ashton Mining of Australia secured an 


option to earn a 51% interest in the Sungai Alalak 
alluvial diamond project in southeastern Kalimantan. The 
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other partners in the project were P.T. Aneka Tambang 
and Malaysia Mining Corp. A drilling program began 
in 1994. The joint venture also would commence work 
to evaluate the Cempaka and Danau Seran alluvial 
diamond prospects in south Kalimantan by early 1995. 

Ocean Resources of Australia announced an 
exploration program to identify gravel-filled ancient 
channels in the Sunda shelf area of southeasten 
Kalimantan by using bucket line dredging. The 
company had completed an exploration program using 
radar imagery to locate offshore diamond-bearing 
channels. Its Indonesian partner with a 40% interest, 
P.T. Indo Teras Intan, applied to convert the existing 
mining concessions to a contract of work. Ocean 
Resources also held a 60% interest in the Martapura 
onshore project and its partner is P.T. Indo Rope 
Berlianusa. 

Triad Minerals of Australia was granted a contract of 
work to explore an area of 40,000 km? off the southern 
Kalimantan coast for alluvial diamonds, gold, and silver. 
The company had a 70% stake in the area; other 
partners were Diapro Ltd. of Australia, 10%, and Р.Т. 
Freindo Mining Exploration, 20%. 


Phosphate Rock.—A phosphate rock deposit at 
Sidumulin, western Java, was being mined by 
Kanematsu of Japan and P.T. Elang of Indonesia at a 
rate of 500,000 mt/a. The phosphate rock produced had 
an average grade of 33% phosphorus oxide. The 
Sidumulin deposit covers an area of 150 to 160 hectares. 


Mineral Fuels 


Coal.—The country produced 35 Mmt of coal, of 
which 22 Mmt was mined by private contractors. About 
17 Mmt was consumed domestically, one-half being 
burned in powerplants. The rest was exported to the 
Asian market. P.T. Bukit Asam, the state coal mining 
company, issued 21 new contracts for coal exploration 
and development, predominantly in Kalimantan and 
Sumatra. Coal deposits, mostly bituminous and lignite, 
are mainly in Irian Jaya, Java, Kalimantan, Sumatra, and 
Sulawesi. Bengkulu, Cerenti, and Aceh in Sumatra 
alone account for almost 70% of the country’s known 
coal reserves. 

P.T. Bukit Asam was studying the feasibility of 
developing a steam coal deposit south of its Air Laya 
Mine in southern Sumatra into a 1-Mmt/a coal mine. 
The quality of coal indicated a low ash content of 4% to 
6% and a sulfur content of less than 1%. 

P.T. Adaro Indonesia signed a long-term contract to 
supply 400,000 mt/a of low-sulfur coal to Tampa 
Electric Co. of the United States. The company, 50% 
owned by New Hope Corp. of Australia, 20% by the 
Spanish Government, and 15% each by P.T. Asminco 
and P.T. Tirtamas, mines coal in south Kalimantan. It 


aimed to produce 15 Mmt/a of "Envirocoal" by the year 
2000. One problem with the coal quality is its high 
moisture content, which lowers its price on world 
markets. 

Construction work began on a bulk handling port on 
Pulan Laut Island, off Kalimantan, which was to take 12 
years and cost between $500 million and $1 billion. The 
first two stages, costing $159 million, would build a 
loading terminal to export coal from the P.T. Adaro 
Indonesia Mine. The first stage would enable the port 
to handle 10 Mmt/a of coal and be completed by 1996. 
The second stage would double the capacity and come 
on-stream by 1998. Р.Т. Indonesia Bulk Terminal, 50% 
owned by New Hope Corp. of Australia and the 
remainder held by Indonesian interests, was the builder 
and operator of the port project. 

P.T. Sitrade Nusaglobus, in a joint venture with Ban 
Pu Coal of Thailand, was to develop a 2-Mmt/a mine in 
Sumatra to produce quality thermal coal. Exploration 
continued under an 8-year license. 


Liquefied Natural Gas (LNG).—Following increases 
in production capacity associated with the completion of 
a sixth processing train, the Bontang plant in eastern 
Kalimantan became the largest LNG facility in the 
world. About 240 cargoes of LNG were loaded from 
Bontang in 1994. The Sanga Sanga gasfield, operated 
by Lasmo PLC of the United Kingdom, supplied 60% of 
its natural gas to Bontang, which, in turn, supplied 50% 
of Indonesian LNG export. The Arun, Aceh, and 
Bontang plants together currently have a capacity of 25 
Mmt/a. The country’s current production of natural gas 
was 200 million cubic meters рег day (т?/0) and 
domestic demand rose to 1 billion cubic meters per year 
(m?/a). 

Negotiations with potential buyers апа sales 
agreements could support construction of two more LNG 
trains in the future. Pertamina signed two contracts for 
future sales of LNG to a consortium of Japanese power, 
gas, and steel companies. The contracts guarantee a 
supply of 8.4 Mmt of LNG from 2000-09 and ап 
additional 3.6 Mmt from 2003-08. A July 1994 
memorandum of agreement between Pertamina and 
Korea Gas Corp. called for delivery of 1.2 Mmt/a of 
LNG from 1995-99 and further delivery of 0.7 to 1.0 
Mmt/a between 1998-2017. 

Pertamina and Exxon Corp. of the United States 
signed an agreement covering the $40 billion Natuna 
natural gas project in November 1994. The Natuna Sea 
has potential gas reserves of about 4.5 trillion m?.* The 
project was believed to be capable of supplying 10 to 20 
Mmt/a of LNG. Preparation would take 2 years and 
development 8 years; the first shipment of LNG should 
be in 2004. 

A seismic survey of the Muturi block in Irian Jaya, 
held by British Gas Ltd., began in 1994. British Gas 


operations covered an area of 6,750 km? under a 4-year 
contract signed with Pertamina. Further seismic 
surveying and drilling preparations were scheduled for 
1995, followed by actual drilling for 1996. 

Pertamina approved a transfer to Energy Equity Corp. 
of Australia of a 100% interest from BP Petroleum 
Development Indonesia and Chevron Sulawesi of a 
southern parcel of the onshore Sulawesi production- 
sharing contract. Energy Equity planned to supply gas 
to a proposed 135-megawatt (MW) gas-fired powerplant 
at Sengkang and possible pipeline supply of gas to the 
town of Parepare and to P.T. Inco’s nickel plant at 
Soroako, all in Sulawesi. 

Stirling Resources of Australia bought a 16% interest 
in the Camar oil- and gasfield from Enterprise Ltd. of 
the United Kingdom. Gas produced would be sent via 
a pipeline to Surabaya. Production at the Camar Field 
stopped after gas was flared at the rate of 170,000 m?/d 
and oil was produced at an average of 2,800 barrels per 
day (bbl/d) from three offshore wells. 

An Australian-U.S. oil and gas joint venture, known 
as Mount Isa Mines Petroleum Exploration Ltd., 
discovered natural gas and condensate in the Bentu block 
off the coast of Sumatra. Hadson Bentu Ltd., the field 
operator, and Bridge Oil Indonesia Bentu Inc. also were 
involved in the discovery. Hadson Bentu is owned by 
MIM Bentu Pty., a joint venture of MIM Holdings Ltd. 
of Australia and Bridge Oil Indonesia Bentu Inc. 


Petroleum.—Pertamina invited foreign and domestic 
companies to explore for oil and gas in 12 blocks under 
production sharing contracts and 28 others under 
technical assistance contracts. Pertamina was permitted 
to borrow $1 billion from foreign banks to finance its 
refinery development program. About $600 million 
would be provided by U.S. Export-Import Bank and 
Citibank to boost the processing capacity of two 
refineries at Cilacap, Java, from 300,000 bbl/d to 
350,000 bbl/d. The remaining $400 million would be 
used to upgrade two refineries at Bontang, east 
Kalimantan, and build small refineries at Sorong, Irian 
Jaya. Pertamina shut down its 120,000-bbl/d refinery at 
Dumai, Sumatra, for 28 days for scheduled maintenance. 
Its 125,000-bbl/d Balongan refinery was running at 80% 
capacity. 

P.T. Citra Patenindo Nusa Pratama was to raise crude 
oil production at its Abab, Raja, and Dewa fields in 
south Sumatra from its current 2,000 bbl/d to 4,800 
bbl/d by 1995 and to 8,000 bbl/d by 1996. The 
company took over P.T. Stanvac Indonesia, a joint- 
venture company between Exxon Corp. and Mobil Corp. 
of the United States in 1993 in a joint operating deal 
with Pertamina. Pertamina encouraged local companies 
to reactivate old oil wells under an enhanced oil 
recovery program and was willing to share costs 50/50 
with them. 
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Chevron Corp. of the United States sold its 17.5% 
interest in oil and gas exploration and production 
properties in the South Natuna Sea Block B contract area 
to Inpex Natuna, a wholly-owned subsidiary of Japan's 
Indonesia Petroleum. U.S.-based Conoco and Texaco 
now have 40% and 25% stakes, respectively, in the 
production properties and Inpex Natuna holds 35%. The 
properties include the Belida Oilfield, which has а 
production potential of 100,000 bbl/d of oil. 

Inpex Aceh Ltd., a Japanese subsidiary, was to 
transfer 50% of its exclusive rights in the North Aceh oil 
and gas block offshore northern Sumatra to Mobil North 
Aceh, a Mobil subsidiary. The block is adjacent to the 
giant Arun Gasfield and its associated LNG facilities. 
Inpex Aceh acted as operator in the block’s drilling 
program earlier and continued to be the block’s operator. 

Indonesian Nippon Oil Cooperation Co. of Japan 
agreed to lend Pertamina $32 million to help it develop 
the Cilamaya Utara Oilfield in west Java, due on-stream 
in 1996. Pertamina was to repay the loan in crude oil 
from its other fields. 

China National Offshore Oil Corp. acquired a 32.5% 
stake in the Malacca Strait from Atlantic Richfield Co. 
of the United States. Other partners were Oryx Energy 
Co. and Kondur of the United States, Lasmo PLC of the 
United Kingdom, and Nippon Oil Co. of Japan. The 
area included 13 operating oilfields; 3 had indicated oil 
and gas reserves, and 10 were described as promising. 


Reserves 


Indonesia is one of the leading mineral resource-rich 
countries in Southeast Asia. [5 major mineral 
commodities are bauxite, coal, copper, natural gas, 
nickel, petroleum, and tin. Bauxite reserves are 
Significant and concentrated on Bintan Island and west 
Kalimantan. Copper reserves are in the Ertsberg and 
Grasberg areas of Irian Jaya. Nickel reserves are large 
and mainly in south Sulawesi, on Gebe Island, and on 
Gag Island. Tin reserves also are abundant and found 
onshore and offshore Bangka Island and around nearby 
islands of Belitung, Karimum, Kundur, and Singkep. 
Coal is found in west and south Sumatra and east 
Kalimantan. Natural gas and crude oil are the most 
abundant and occur onshore and offshore Sumatra, 
offshore north Java, and onshore and offshore east 
Kalimantan. 


Infrastructure 


The country was seeking $50 billion in foreign 
investments for infrastructure development in its 5-year 
development plan for 1994-99. The plan was to add 5 
million telecommunication lines with an investment of $6 
billion, increase power generating capacity by 14,000 
MW for $25 billion, construct 10,000 km of roads 
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costing $13 billion, and develop clean water supply 
facilities serving 22 million people for $7.8 billion. 

Perusahaan Umum Listrik Negara (PLN), the state 
power company, and an international consortium signed 
a 30-year pricing agreement for the construction of a 
$2.5 billion coal-fired powerplant at Paiton, east of 
Surabaya. The consortium and respective stakes are 
Mission Energy BV of the Netherlands (32.5%), General 
Electric Power Funding Corp. of the United States 
(32.5%), Mitsui & Co. of Japan (20%), and P.T. Batu 
Hitam Perkasa (15%). The consortium planned to put 
up $650 million in equity for the project and expected 
the U.S. Export-Import Bank and the Japan Export- 
Import Bank to provide $1.4 billion. The rest of 
funding was to come from multilateral agencies and 
capital markets. In addition, the Overseas Private 
Investment Corp. of the United States approved $200 
million in political risk insurance for the project. The 
project was to build two 660-MW generators in a 4-year 
construction period. Ваш Hitam  Perkas, Adaro 
Indonesia, and Indonesia Bulk Terminal would be 
involved in supplying the plant with coal. 

PLN also negotiated a $25.6 million loan for its Outer 
Islands power project. Part of the loan would be used 
for consulting services in demand-side management and 
environmental management. PLN has four coal-fired 
powerplants with a capacity of 1,600 MW each. Another 
three 600-MW units were under construction. PLN 
planned to increase its powerplant capacity to 9,500 MW 
in a 5-year plan that began in 1994. 

P.T. Bukaka Teknik Utama and two Malaysian 
companies planned to build a $1.66 billion coal-fired 
powerplant near P.T. Bukit Asam’s coal mine in south 
Sumatra. The plant was to have four units with a total 
capacity of 1,300 MW and export some of its electricity 
to Malaysia. 

Consolidated Electric Power Asia Ltd. of Hong Kong 
was to build and operate two 660-MW, $2 billion coal- 
fueled generators at Tanjung Jati in central Java by 
1998. The company was to provide 20% of the 
investment equity and the rest was expected to come 
from the U.S. and Japanese banks. 

California Energy Co. of the United States and 
Indonesia’s Panutan Group planned to build a 110-MW 
geothermal powerplant in Bali at a cost of $220 million. 
The project would require the Government’s approval of 
the price at which power would be sold to PLN. 
California Energy would explore for geothermal energy 
in western Java. Three other U.S.-Indonesian joint 
ventures were awarded contracts to explore and develop 
geothermal fields and build powerplants. Overall, the 
country generated 305 MW of electricity using 
geothermal energy. 

The Government approved three power generation 
projects on Java: a $372 million, 505-MW plant at 
Tambak Lorak in central Java by General Electric Co. 


of the United States апа Sumitomo Corp. of Japan; a 
$733 million, 982-MW plant at Muara Tawar in west 
Java by Asea Brown Boveri of Switzerland and 
Marubeni Corp. of Japan; and a $571 million, 855-MW 
plant at Grati, east Java by Mitsubishi Corp. of Japan 
and Siemens AG of Germany. 

On Sulawesi, Energy Electric Co. of the United States 
was likely to be awarded a contract for a 50-MW, $50 
million coal-fired plant in northern Sulawesi. A 135- 
MW, $100 million gas-powered plant was expected to be 
awarded to locally based Р.Т. Triharsa Sarana. In 
addition, Enron Corp. of the United States was expecting 
a contract for a $150 million, 130-MW facility in eastern 
Kalimantan. 


Outlook 


One of the keys to Indonesia's economic growth is 
energy, both as an export earner and for industrial and 
domestic use. However, the country is facing declining 
oil production and increasingly counting on its large 
reserves of natural gas. The rising oil demand and 
eroding export sales could make Indonesia a net oil 
importer. On the other hand, Indonesia is already the 
largest exporter of LNG. Domestic gas consumption is 
being accelerated to reduce oil demand and preserve the 
environment. | 

The Indonesian coal industry estimates that between 
1994 and 2004, about 23 Mmt of increased coal output 
will be required from existing contractors and more than 
17 Mmt from new producers to meet domestic demand 
and export growth. As the country's oil reserves 
dwindle, coal also will become an export earner and 
fulfill energy requirements with the development of more 
coal-fired powerplants. These powerplants will need 


29.9 Mmt of steam coal by 2001, increasing to 39.8 
Mmt by 2004. 


"Text prepared May 1995. 

?Where necessary, values have been converted from Indonesian rupiahs 
(Rp) to U.S. dollars at the rate of Rp2,117=US$1.00 for 1994. 

*SCompany 1994 Annual Report, Jan. 31, 1995, p. 4. 

*Mining Journal, Mar. 11, 1994, p. 178. 

‘Southeast Asia Mining Letter, Jan. 14, 1994, p. 1. 

“Natural Resources, 1994, p. 9. 

"Southeast Asia Mining Letter, Jan. 28, 1994, p. 4. 

Journal of Commerce, June 14, 1994, p. 4B. 


Major Sources of Information 


Department of Mines and Energy 
Jl. Jend. Gatot Subroto kav. 49 
Jakarta 12790, Indonesia 
Directorate of Mineral Resources and Geological 
Research and Development Center 
Jl. Diponegoro 57 
Bandung 40122, Indonesia 
Directorate General of Oil and Gas 
Jl. M.H. Thamrin No. 1 
Jakarta Pusat, Indonesia 


Major Publications 


Central Bureau of Statistics, Jakarta: 
Monthly Statistical Bulletin—Economic Indicator. 
Department of Mines and Energy, Jakarta: 
Indonesian Mining Yearbook, annually. 
Directorate General of Oil and Gas, Jakarta: 
Petroleum and Natural Gas Industry of Indonesia, 
monthly. 
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INDONESIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


TABLE 1 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons 1,210 1,410 804 1,320 1,340 5/ 
Metal, primary 186,000 187,000 173,000 206,000 222,000 5/ 
Chromite sand, dry basis 8,000 e/ 1,950 2,000 e/ 2,500 e/ 2,500 
Copper, mine output, Cu content 164,000 212,000 281,000 299,000 322,000 5/ 
Gold, mine output, Au content 3/ kilograms 11,200 16,900 38,000 42,100 45,000 
Iron and steel: 
Iron sand, dry basis 145,000 173,000 288,000 341,000 335,000 5/ 
Metal: 
Ferroalloys: Ferronickel 25,000 25,000 e/ 26,000 e/ 27,000 e/ 27,000 
Steel, crude 2,890,000 3,250,000 3,170,000 1,950,000 2,000,000 
Manganese ore 9,420 13,300 13,000 e/ 14,000 e/ 14,000 
Ferromanganese - == — 10,000 10,000 
Nickel: 
Mine output, Ni content 4/ 68,300 71,700 77,600 65,800 81,100 5/ 
Metallurgical products: 
Matte: Ni content 24,900 27,400 39,300 37,000 45,300 5/ 
Ferronickel: Ni content 5,010 5,320 5,510 5,270 5,750 5/ 
Silver, mine output, Ag content kilograms 67,300 80,300 99,900 90,300 107,000 5/ 
Tin: 
Mine output, Sn content 30,200 30,100 29,400 29,000 e/ 34,000 
Metal 30,400 30,400 31,900 30,400 31,100 5/ 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 13,800 16,200 17,300 18,900 19,000 
Clays: 
Bentonite 5,910 21,500 18,000 13,700 14,000 
Fireclay e/ 1,800,000 1,850,000 1,900,000 1,950,000 1,950,000 
Kaolin powder 160,000 140,000 231,000 42,400 50,800 5/ 
Diamond: e/ | 
Industrial stones thousand carats 23 24 21 20 22 
Gem do. 7 8 6 7 6 
Total do. 30 32 27 27 28 
Feldspar 19,800 13,700 16,700 27,800 38,200 5/ 
Gypsum 58 404,000 400,000 e/ 1,650 2,000 
Iodine kilograms 59,800 36,400 35,000 e/ 14,200 15,000 
Nitrogen: N content of ammonia 2,790,000 2,710,000 2,690,000 2,890,000 2,800,000 
Phosphate rock 1,600 6,380 8,000 e/ 7,000 e/ 7,000 
Salt, all types e/ thousand tons 600 610 630 650 650 
Stone: | 
Dolomite 10,500 10,000 e/ 11,400 4,530 4,390 5/ 
Granite thousand tons 1,200 e/ 1,200 e/ 2,910 2,770 4,380 5/ 
Limestone do. 9,510 2,570 3,800 4,000 e/ 11,700 5/ 
Marble square meters 1,010 378 1,990 3,000 3,000 
Quartz sand and silica stone 165,000 429,000 400,000 e/ 240,000 240,000 
Sulfur, elemental 3,630 3,600 e/ 3,600 e/ 3,500 e/ 3,500 
Zeolite 600 e/ 600 e/ 70 60 70 
MINERAL FUELS AND RELATED MATERIALS 
Coal thousand tons 10,800 13,700 22,400 27,600 30,900 5/ 
Gas, natural: 
Gross million cubic feet 2,160,000 2,040,000 2,580,000 2,660,000 2,940,000 5/ 
Marketed e/ do. 1,500,000 1,400,000 1,600,000 1,600,000 1,700,000 
Petroleum: 
Crude including field condensate thousand 42-gallon barrels 534,000 581,000 551,000 558,000 588,000 5/ 
Refinery products: URDU 
Liquefied petroleum gas do. 3,470 3,450 4,220 3,600 e/ 3,800 
Gasoline do. 39,000 42,100 43,800 45,000 e/ 45,000 
Jet fuel do. 5,440 6,580 6,340 6,000 e/ 6,200 
Naphtha do. 18,500 14,100 12,400 20,000 e/ 18,000 
Paraffin wax do. 121 183 140 190 e/ 200 
Kerosene do. 45,600 47,300 49,000 50,000 e/ 50,000 
Distillate fuel oil do. 72,400 76,600 82,000 77,000 e/ 80,000 


INDONESIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 


MINERAL FUELS AND RELATED MATERIALS--Continued 
Petroleum—Continued: 


Re ucts--Continued: 

Lubricants thousand 42-gallon barrels 
Residual fuel oil do. 
Unfinished oil for processing do. 
Re fuel and losses do. 
Unspecified do. 

Total do. 

e/ Estimated. 


TABLE 1-- Continued 


(Metric tons unless otherwise specified) 


1990 1991 
1,640 1,460 
26,900 27,000 
41,800 44,300 
15,300 12,500 
1,070 2,940 
271,000 278,000 


1992 


1993 


1,600 e/ 
30,000 e/ 
43,000 e/ 
14,000 e/ 

2,500 e/ 

293,000 e/ 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 


2/ Table includes data available through May 18, 1995. 


1994 e/ 


3/ Includes gold content of copper ore and output by Government-controlled foreign contractors’ operations. Gold output by operators of so-called people's mines 
and illegal small-scale mines is not available but may be as much as 18 metric tons per year. 


4/ Includes a small amount of cobalt that is not recovered separately. 


5/ Reported figure. 


ТАВГЕ 2 
INDONESIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companics Locations of 
Commodity and major equity owners main facilities Annual capacity 

Aluminum: | 
Bauxite P.T. Ancka Tambang (Government, 100%) Kijang, Bintan Island 1,300 
Metal P.T. Indonesia Asahan Aluminum (Nippon Asahan Kual Tanjun, north Sumatra 225 

Aluminum Co. of Japan, 59%; and Government, 41%) 

Cement P.T. Indocement Citeureup, west Java 8,000 
Do. P.T. Semen Cibinong Narogong, cast Java 1,400 
Do. P.T. Semen Gresik Gresik, cast Java 1,500 
Do. P.T. Semen Padang Indarung, west Java 2,200 

Coal Р.Т. Allied Indo Coal (Allied Indonesia Coalfields Pty. Ltd. of Parambahan, west Sumatra 500 

Australia, 6096; and P.T. Mitra Abadi Sakti of Indoncsia, 2096) 
Do. P.T. Tambang Batubara Bukit Asam (Government, 10096) Bukit Asam, south Sumtra 4,000 
Do. Perum Tambang Batubara (Government, 100%) Ombilin, west Sumtra 1,000 
Copper, in concentrate Р.Т. Freeport Indonesia Co. (Freeport MoMoRan Copper and Ertsberg and Grasberg, Irian Jaya 350 
Gold Inc. of the United States, 8096; Government, 1096; and 
others, 1096) 
Granite Р.Т. Karium Granite (subsidiary of P.T. Pandawa Sempurna of Karium Island 2,000 
Indoncsia) 
Petroluem, crude Atlantio Richfield Indonesia, Inc. (subsidiary of ARCO of the Arjuna and Arimbi, offshore, west Java 170 
thousand barrels per day United States) 
Do. Maxus Southeast Asia Ltd. (subsidiary of Maxus Energy of Cinta and Rama, offshore, southeast Sumatra 95 
the United States) 
Do PERTAMINA (Government, 100%) Jatibarang, west Java, and Bunyu, offshore cast 80 
Kalimantan 
Do. P.T. Caltex Pacific Indonesia (Texaco Ino., 50%; and Chevron Minas, Duri, and Bangko, central Sumatra 700 
50%, both of the United States) 
Do. Total Indonesia (subsidiary of Compagnie Francaise des Handi and Bakapai onshore and offshore cast 180 
Petroles of France) Kalimantan 
Gas: 
Natural Mobil Oil Indonesia, Ino. (subsidiary of Mobil Corp. of Arun, Aceh in north Sumatra 1,700 
million oubio feet per da the United States 
Do. Roy M. Huffington (subsidiary of HUFFCO of Badak, cast Kalimantan 1,000 
the United States 
Liquefied P.T. Arun LNG Co. Ltd. (Government, 55%; Mobil Oil, 30%; Balang Lancang, Acch in north Sumatra 10,000 
and the J Indonesia LNG Co., 15%) 
P.T. Badak LNG Co. Ltd. (Government, 55%; HUFFCO Bontang, cast Kalimantan 7,900 


Group, 30%; and the Japan Indonesia LNG Co., 15%) 
Nickel: 


In ore Р.Т. Апека Tambang (Government, 100%) Pomalaa, south Sulawesi and on Gebe Island, 34 
Moluccas 
In matte Р.Т. International Nickel Indonesia (Inco Ltd. of Canada, 78%; Soroako, south Sulawesi 45 
Sumitomo Metal Mining Co. Ltd. of J 20%; other, 2%) 
Nitrogen Р.Т. Aseah-Aech Fertilizer (Government, 6096; other members Lhokseumawe, north Sumatra 506 
of Asean 40%) 
Do. Р.Т. Pupuk Iskandar Muda (Government, 100%) do. 506 
Do. P.T. Pupuk Kalimantan Timur (Government, 100%) Bontang, cast Kalimantan 1,012 
Do. Р.Т. Pupuk Sriwijawa (Government, 100%) Palembang, south Sumatra 1,438 
Stee P.T. Krakatau Steel (Government, 100%) Cilegon, west Java 2,000 
Tin: 
In ore P.T. Koba Tin (Government, 25%; Renison Goldfields Koba, Bangka Island 6 
Consolidated Ltd. of Australia, 75%) 
Do. P.T. Tambang Timah (Government, 100%) Onshore and offshore islands of Bangka, Belitung, 32 
and Sin 


лл лл ne ee TEI EL, a a a 
Metal, refined Peleburan Timah Indonesia (Government, 100%) Mentok, Bangka Island 32 


ТАВГЕ 3 
INDONESIA: RESERVES OF MAJOR MINERAL COMMODITIES FOR 1994 


(Thousand metric tons unless otherwise specified) 


ommodi eserves 

auxite 
Coal 3,000,000 27 
Copper 1,126,000 37 


> 


> 
as, natura lion cubic feet ‘ 
Nickel 367,000 4/ 
Petroleum, crude million barrels 8,200 
Tin 740 57 


]/ Includes proven reserves on Bintan Island and west Kalimantan, grading no less than 40% AI2O3. 

2/ Includes proven and probable reserves. 

3/ Represents proven and probable reserves, grading 1.3096 Cu, in the Ertsberg and Grasberg areas of Irian Jaya. 
4/ Represents proven and probable reserves on Gag Island, Gebe Island, in the Pomalaa and Soroako areas of south 
Sulawesi, grading between 1.5% to 2% Ni. 

5/ Official proven reserves. 


Sources: The Indonesian Department of Mines and Energy, the Indonesian Mining Association, P.T. Freeport 
Indonesia Co., Р.Т. Inco and Oil and Gas Journal. 
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THE MINERAL INDUSTRY OF 


ÍRAN 


By Michael M. Heydari’ 


Mining continued to be an expanding sector of the 
Iranian economy in 1994. The Government considered 
mining to be of high priority, although some expansion 
projects in the ferrous and nonferrous metal sectors 
appeared to have fallen victim to Iran's financial 
problems. The crude petroleum and natural gas sectors 
played a prominent role in Iran's economy. At $12.5 
billion, oil and gas provided 76% of the country's 
foreign exchange in 1994.? Iran was the world's fourth 
largest petroleum producer, as the production level 
reached the 3.4 million barrels per day (Mbbl/d) level by 
yearend, with an average for the year of over 3 Mbbl/d.? 
Its petroleum reserves were among the world's top five. 
Iran was among the top 1O producers of natural gas, 
with reserves second only to Russia. About 72 million 
metric tons (Mmt) of more than 40 other mineral 
products, ranging from iron ore to base metals, coal, 
industrial minerals, and dimension stone, were produced 
in 1994. 

In 1994, Iran's gross national product (GNP) totaled 
$38.94 billion, with oil, industry and mining accounting 
for 27% of the total.* The nonpetroleum mining sector's 
contribution to GNP was more than 4%. The 
Government's target was to increase the latter to 10% by 
the year 2000. The value of nonpetroleum raw minerals 
produced in 1993—the last year for which data were 
available—amounted to $283 million compared with 
$252 million in 1992. 

Oil revenues continued to fall from $20 billion in 1990 
to $14 billion in 1993 to $12.5 billion in 1994. The debt 
crisis deteriorated in 1994 as Iran's total external debt 
reached an estimated $20 billion, with nearly one-half of 
this amount in arrears. 

As Iran fell further behind on its largely short-term 
debt, it sought to renegotiate the payments with its major 
debtholders. Despite U.S. opposition, Germany, with the 
highest exposure in Iran, took the lead and rescheduled 
an estimated $3 billion of Iran's debt. Italian and French 
state export credit guarantee agencies immediately 
followed Germany's lead and rescheduled $2 billion of 
Iran's debt. Japan, also using the German model, 
rescheduled about $700 million of Iran's debt. Austria, 
Belgium, Denmark, and Switzerland also have adopted 
the German model and rescheduled Iran's debt. In sum, 
by mid-1994, Iran had successfully rescheduled more 
than $7 billion of its debt. 


Government Policies and Programs 


The Government proposed the Second Five-Year Plan 
(SFYP) to be implemented between March 1994 to 
March 1999. The plan's targets include phasing out 
subsidies on fuels, electricity, and air transport. It 
encourages a shift from oil to natural gas for industrial 
and household consumption, and emphasizes free market 
reforms. Although a complete performance report for the 
First Five Year Plan (March 1989 to March 1994) was 
not available, it was widely accepted that the plan's 
targets were not met, partly as a result of overestimated 
revenue and underestimated expenditure projections. 

One of the Government's most important priorities was 
the development of the mining sector to ensure that the 
country developed its own raw materials to meet the 
needs of domestic industry and to minimize imports of 
raw materials. One of the key areas was iron ore and 
steel. 

The Mining Act of 1983, consisting of 42 articles and 
17 notes, delineates ownership and production 
procedures for the mining sector. It provides for a 
Supreme Council of Mining as the highest authority. It 
is responsible for mine classification, production rates, 
employment, investment, geographical and other related 
political issues, and social and economic considerations. 
Under the initial version of the Mining Act, four mine 
categories existed as follows: Class 1 includes limestone, 
gypsum, sand and gravel, salt, and construction stones; 
Class 2 includes metals, mica, graphite, refractories, 
bentonite, bauxite, gemstones, and coal; Class 3 includes 
oil, natural gas, tar, and oil shales; and Class 4 includes 
uranium and other radioactive minerals. Originally, only 
Government agencies were authorized to operate Class 
2, 3, and 4 mines. In addition, the Ministry of Mines 
and Metals (MMM) had authorization to assume 
operation of any mine classified as "large and 
significant." Thus, many choice mines were nationalized 
by MMM in the early 1980’s. An amendment to the 
Mining Act was passed in 1985, however, dividing the 
Class 2 mines into small and large mines and allowing 
for private ownership of small mines. Currently MMM 
monitors Class 1 and 2 operations nationwide, with the 
Oil Ministry and the Iranian Atomic Energy 
Organization having authority over Class 3 and 4 
operations, respectively. 
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In recent years, Iran has attempted to offset the effects 
of the obstructive nature of the Mining Act by relaxing 
many investment constraints created by the legislation. 
As inducement for private investment, size restrictions 
on private involvement have been relaxed while 
regulations for exploitation permits have been 
liberalized. One-year licenses are now available to 
individuals for the exploration of up to 40 square 
kilometers (km?), extendable on the basis of work 
progress. MMM also has the authority to issue 5-year 
permits for private, small-scale mining, based on low 
royalties. After the initial 5-year period, permits are 
renewable by rebidding royalty and taxation terms in 
competition with other potential producers. 


Environmental Issues 


Major environmental effects of mining and 
metallurgical processes in Iran are in terms of emission 
of particulate matters and other toxic substances that can 
cause occupational, safety, and health problems. In Iran, 
environmental activities in the mining sector have yet to 
be recognized as a priority by the Government although 
significant problems exist. Examples of these are 
emission of nearly 100 metric tons per day (mt/d) of 
sulfur dioxide from the Sar Cheshmeh copper smelter, 
near Rafsanjan, close to agricultural areas; water and air 
pollution at steel mills and aluminum smelting plants and 
oil refineries in Isfahan, Ahwaz, and Arak; and 
emissions from a lead smelter on the outskirts of Zanjan, 
adjacent to agricultural areas. The Iranian News Agency 
reported that the Zanjan smelter had a rotating-system 
furnace with a closable gas hood, capable of meeting 
stringent environmental standards; the cost of pollution 
prevention and other related equipment and systems, 
installed at the smelter, was reported at about $10 
million. Arak, the site of an aluminum plant, an oil 
refinery, and a nearly completed petrochemical complex 
in an area with a population of 300,000, is reported to 
be the most polluted city in Iran. 

Indepth environmental impact assessments and 
comprehensive procedures for new investment are 
lacking. MMM and environmental authorities are not 
linked in an integrated manner. Establishing an efficient 
environmental framework, particular to the regional and 
geological circumstances in Iran, will require the 
coordination of environmental policies and operational 
linkages with other environmental agencies. The 
Department of the Environment is the main Government 
agency responsible for environmental protection and 
monitoring. 


Production 


In 1994, more than 40 different minerals were mined 
by 1,270 active mines. The total mineral output rose 
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from 61 million metric tons per year (Mmt/a) in 1992 to 
69.6 Mmt/a in 1993 and 71.7 Mmt/a in 1994, with the 
expansion mostly from the Gol-e Gohar iron ore and Sar 
Cheshmeh copper ore mines. According to official 
MMM figures, Iran had 1,850 mines at the development 
and production stages, the majority of which were small- 
scale quarries. The output of aluminum, cement, copper, 
lead and zinc, and iron and steel was being expanded. 
Dimension stone also was the focus of attention as a 
major export revenue earner. 

The increase of metal production was high on the 
Government’s agenda for postwar reconstruction and 
expansion of the economy. MMM pursued plans for 
major increases in steel production. Steel production 
from the Isfahan steelworks and the direct reduction 
plants of Mobarekeh, near Isfahan and the Nasr complex 
in Ahwaz, totaled 4.2 Mmt, thus registering an average 
annual growth rate of 24.4% during the 1989-94 period. 
Faryab Mining and Chrome Smelting Co. started 
production of high carbon ferrochrome on a commercial 
basis and was scheduled to export this product to Japan 
in early 1995. 

Apart from realizing its metal mining potential, Iran 
also was a major producer of industrial minerals. In 
particular, the country was the world’s third largest 
producer of gypsum, mainly from the mines, about 200 
kilometers (km) east of Tehran in the Semnan region, 
and in Fars Province. (See table 1.) 


Trade 


In 1994, total exports were estimated at $16.5 billion, 
compared with $17 billion in 1993 and $20 billion in 
1992. Of this total, oil and gas exports were estimated at 
$12.5 billion, down from $14 billion in 1993 and $17 
billion in 1992. The five main export markets for 
Iranian products, particularly crude oil and gas, in order 
of importance, were Japan, with about $1.23 billion 
worth of imports from Iran during the first half of 1994; 
France, about $414 million during the first half of 1994; 
Italy, $380 million for the first half of 1994; Germany, 
$305 million during the first half of 1994; and the 
United Kingdom, $86 million during the first half of 
1994. Petroleum exports averaged 2.34 Mbbl/d in the 
first half of 1994. 

Total imports were estimated to be about $11 billion 
for 1994, down from about $16 billion in 1993 and 
$21.5 billion in 1992. The six leading suppliers of goods 
and services to Iran, in order of importance, were 
Germany, with $743 million worth of exports to Iran 
during the first 5 months of 1994; Japan, $670 million 
during the first half of 1994; Italy, $293 million for the 
first 4 months of 1994; France, $294 million during the 
first half of 1994; the United Kingdom, $258 million 
during the first half of 1994; and the United States, $326 
million in 1994.° In addition, the proximity of the United 


Arab Emirates to Iran, particularly Dubai's free port, 
has made it a busy reexport point for goods destined for 
Iran. Estimated at more than $1 billion annually, this 
trade mainly involves luxury items and consumer goods. 

The country's export of nonpetroleum minerals during 
the first Five-Year Plan was valued at $1.4 billion. The 
most significant minerals exported were lead and zinc, 
accounting for about 75% of nonpetroleum mineral 
exports, and chromite, 15%. Main export destinations 
for minerals were Belgium, China, India, Japan, and 
North Korea. Reversing its previous trend for imports, 
Iran has become an exporter of various steel products. 
Iranian National Steel Industries Group (INSIG), the 
Ahwaz-based producer of bar, wire rod, sections, and 
pipes, entered the export market during the third quarter 
of 1992. Kudremukh Iron Ore Co. of India was to 
supply 1.5 Mmt of iron ore concentrates during the 
Iranian year starting March 21, 1994. 

Although there was no blanket prohibition against U.S. 
companies doing business with companies in Iran in 
1994 by either Iran or the U.S. Government, restrictions 
were imposed by the U.S. Government on U.S. exports 
to Iran, as well as on importation of Iranian-origin goods 
and services into the United States. U.S. exports to Iran 
were $326 million in 1994, compared with about $700 
million in 1993, and included oil drilling and 
engineering equipment, chemicals, gas turbines, medical 
equipment, and spare parts for machinery. 

Official direct trade between Iran and the United States 
was relatively small and limited as a result of U.S. trade 
policy. However, a large volume of indirect trade 
occurred between the two countries. For example, even 
though U.S. oil companies were not allowed to buy 
Iranian crude for the U.S. market, foreign subsidiaries 
of these companies purchased Iranian oil for their 
foreign refineries, which, in turn, allowed them to 
supply the U.S. market with crude that would have 
otherwise been designated to the foreign refineries. In 
1994, Exxon Corp.—the largest single buyer of Iranian 
crude—and other U.S. firms, including, Mobil Corp. 
and Coastal Corp., purchased an average of 613,000 
bbi/d of Iranian oil, accounting for nearly one-fourth of 
Iran's oil exports.? 


Structure of the Mineral Industry 


The overall management of the minerals sector was 
under the authority of MMM, which was created by law 
in June 1984. MMM’s domain of influence covers all 
mining, except oil and gas and radioactive minerals. 
MMM also has authority over the Nation's entire metal 
smelting and refining industry. 

MMM is the umbrella ministry for several agencies 
and parastatals (government-controlled companies), 
including Geological Survey of Iran; National Iranian 
Mines and Metals Smelting Co.; National Iranian Steel 


Co. (NISCO); National Iranian Mining Explorations 
Co.; National Iranian Copper Industries Co. (NICICO); 
National Iranian Lead and Zinc Co. (NILZCO); Iran 
Mines Export Development Co. (IMEDCO); Iran 
General Mine Co.; Iranian Aluminum Co. (Iralco); and 
Almahdi Aluminum Corp., a Government joint venture 
with foreign entities. 

Most of the principal nonpetroleum mineral 
commodity production facilities were under Government 
control in 1994 through more than 30 companies 
administered by МММ. These included the 
aforementioned — parastatals, as well as entities 
categorized as joint-stock companies. The latter were 
generally partially nationalized private enterprises in 
which the Government has taken a majority position by 
assuming at least a 5096 share of the operation's stock. 
Examples of such joint-stock operations include Emarat 
Mine Co., Calcimine Co., Bafg Mining Co., and Bama 
Co., all of which are lead and zinc mining operations. 

The "private" or "nonpublicly owned" sector contained 
two subclassifications: mines operated by cooperatives 
and foundations ("Bonyads") and mines operated 
privately or on a contractual basis. In 1992, the last year 
for which data were available, there were 395 and 688 
operations in these categories, respectively. Individually, 
foundations operate the largest share of Iran's nonpublic- 
sector mines. Foundations are giant organizations 
functioning independently of parliamentary oversight, 
enjoying special rights and privileges, and operating 
without the economic incentives and constraints faced by 
a private enterprise. In the aftermath of the 1979 Iranian 
Revolution, about 40% of the private industrial sector 
was nationalized and placed under the control of 
foundations. These included mining operations owned by 
the deposed Shah and his surrogates and previously 
managed by the Pahlavi Foundation. During the post- 
1979 revolution years, the largest number of transferred 
properties went to the Mostazafan Foundation, later 
named the  Mostazafan and Janbazan (translated 
"oppressed" and "life sacrificers ог martyrs") 
Foundation, created to provide for the needs of the war 
handicapped and other deprived persons. The 
foundation’s Industry and Mining section consists of 
more than 140 enterprises employing more than 50,000 
persons. Some enterprises still include private individual 
shareholdings, estimated at between 10% and 20% of the 
enterprise’s total value. Privately held mines and mines 
operated on a contractual basis, akin to oil and gas lease 
operations, constitute the second division of the 
nonpublic sector. The mines in this category are 
relatively small; however, the 100% increase in the 
number of operations during the 1989-93 period signifies 
the efforts of privatization and industry expansion.’ 

The Government continued to emphasize privatization 
of the mining industry. This included mostly small mines 
and excluded large operations, such as the Sar Cheshmeh 
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copper complex; the Chadormalu, Choghart, Gol-e 
Gohar, and Sangan iron deposits; and the Angouran 
lead-zinc mine. However, many of the operations for 
sale, which deteriorated owing to ineffective 
management and lack of technical expertise in the 
1980's, did not attract buyers. 


Commodity Review 
Metals 


Aluminum.—Aluminum production from е 
reconstructed Iralco plant in Arak reached 97,000 metric 
tons (mt) in 1993. The Arak expansion project was to 
increase plant capacity to 120,000 metric tons per year 
(mt/a).® 

Construction of the Almahdi Aluminum Corp.’s $1.5- 
billion smelter, at the Persian Gulf port of Bandar 
Abbas, was behind schedule owing to unavailability of 
credit. First scheduled to commence production in 1994 
at an initial rate of 220,000 mt/a and later expand to 
330,000 mt/a of aluminum, the startup date is now 
uncertain. The plant would rely on Iran’s abundant 
natural gas reserves as a readily available cheap source 
of power. Almahdi is 60% owned by MMM and 40% by 
the Dubai-based International Development Corp., a 
partnership of Arab, United Kingdom, and Swiss 
investors and traders. 

Mining and construction work continued for the 
production of alumina from the bauxite deposit at 
Jajerm, 150 km northeast of Shahroud, in northeastern 
Iran. The deposit contains reserves of about 19 Mmt 
with an alumina content of 41% to 69%. An estimated 
100,000 mt/a of ore was mined and reportedly stockpiled 
in readiness for the start-up of the alumina refinery in 
1995. Technical assistance, budgeted at $330 million, 
was being received from  Technoexport of 
Czechoslovakia. The alumina refinery, with an initial 
capacity of 100,000 mt/a, was to feed the aluminum 
smelters at Arak and Bandar Abbas.? Reportedly a large 
bauxite mine was being developed in the southern 
province of Kohkiluyeh and Boyer Ahmadi, but no 
further details were available." 


Chromium.—Faryab Mining and Chrome Smelting 
Co., a state-owned entity, completed construction of a 
ferrochromium smelter near Bandar Abbas, the major 
port on the Persian Gulf. The plant consists of two 15- 
megavolt-ampere Chinese-made electric furnaces with a 
combined production capacity of 14,000 mt/a, operating 
one electric furnace for ferromanganese production and 
the other for ferrochrome production. Since autumn 
1994, the company has been operating these two 
furnaces at full capacity. In principle, ferrochrome 
produced by Faryab Mining is primarily for domestic 
demand and the rest for export to the Far East. The first 
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shipment of Iranian-produced high-carbon ferrochrome 
to Japan Metals and Chemicals Co. was scheduled for 
April 1995. This cargo will be the first lot of 5,000 mt 
for delivery to the Far East." 


Copper.—Expansion of the Sar Cheshmeh copper 
mine-concentrator-smelter-refinery complex of NICICO, 
about 150 km southwest of Kerman, continued in 1994. 
A new smelter was being built in Khatounabad, 40 km 
from the Sar Cheshmeh copper complex in southeastern 
Iran. NICICO signed an agreement with China's 
National Non-Ferrous Metals Co. to build the $106- 
million copper smelter with a capacity of 80,000 mt/a. 
Iran will pay for about $17 million of the cost through 
copper exports to China.? 

An underground copper mine and concentrator, Qal’eh 
Zari, about 150 km south of Birjand, also was operated 
by NICICO. The mine has about 1.8 Mmt of sulfide ore 
containing 276 to 476 copper, 2 to 3 grams per metric 
ton (g/mt) of gold, and 15 to 20 g/mt of silver. About 30 
mt/d of copper concentrate, grading 25% copper, was 
trucked to Sar Cheshmeh."? 

A new copper mine at Meiduk, 120 km northwest of 
Sar Cheshmeh, was being developed by NICICO, with 
the assistance of Outomec, a subsidiary of Finland's 
Outokumpu. Economic reserves of the deposit vary 
from 50 Mmt to 125 Mmt, depending upon copper 
prices under consideration. Mining at Meiduk, which has 
been described as "a mini Sar Cheshmeh," is by open 
pit. Extraction of 30-to-70-meter (m)-thick overburden 
and premining work started in 1993. The project 
includes the construction of an on-site concentrator to 
treat 3 Mmt/a to 5 Mmt/a of ore grading about 1.1% 
copper. Capital costs are projected at $300 million for 
the open pit mine and concentrator." 

Excavation work continued at the large Sungun 
porphyry deposit in the East Azerbaijan Province, north 
of Tabriz. Mineralization extends to a depth of at least 
1,000 m. Reportedly, reserves in excess of 100 Mmt of 
ore grading 1% copper have been outlined. 


Gold.—A number of small gold deposits occur at an 
elevation of 1,800 m to 2,000 m in the vicinity of 
Mouteh, 140 km northwest of Isfahan. The total 
geological resource is estimated at 5.1 Mmt of ore 
grading 4 grams per metric ton (g/mt) of gold based on 
a cutoff grade of 1 g/mt. The largest deposit, Chahar- 
khaton, which accounts for about 50% of total area 
resources, was developed by Iranian General Mine Co., 
with technical assistance from Broken Hill Pty. Ltd. 
(BHP) of Australia. Mining is by open pit. Construction 
of surface facilities and infrastructure and a gold refinery 
plant were completed, at a cost of $35 million, with 
assistance from BHP. The operation produced 405 
kilograms (kg) of gold in 1994 compared with 417 kg in 
1993. It has a capacity of 500 kilograms per year (kg/a) 


of gold." 

The precious-metals recovery plant at Sar Cheshmeh, 
which treats the copper anode slimes, produced 318 kg 
of byproduct gold in 1994. The plant is targeted to 
produce about 800 kg/a of gold and 14 mt/a of silver. 
Other gold deposits are due to be explored at Zarkouh, 
200 km east of Tehran; Astaneh near Arak, and on the 
Zare-shouran River north of Takab, 100 km west of 
Zanjan, in northwestern Iran. 


Iron and Steel.—Iron ore exploitation was stepped up 
to feed a fast-growing steel manufacturing industry. 
Government-owned NISCO, under the direction of 
MMM, owned and operated all major iron mines and 
steel plants. Iron ore output was about 8.7 Mmt in 1994. 
Crude steel production increased by 2346 and direct- 
reduced iron (DRI) was up by 75%. 

Iran had four main iron mines: Chadormalu, 125 km 
northeast of Yazd; Choghart in Bafg, 200 km east of 
Yazd; Gol-e Gohar, 55 km southwest of Sirjan; and 
Sangan, about 250 km southeast of Mashad, close to the 
border with Afghanistan. To meet the country's 
anticipated iron ore needs of more than 10 Mmt/a, the 
combined 2 billion tons of reserves of these four mines 
was being developed or expanded. In 1994, Choghart 
supplied about 4.2 Mmt/a of lumpy ore to the Isfahan 
steelworks, but the mill required an additional 1.5 
Mmt/a of iron ore concentrate, grading 66% iron. 
NISCO has embarked on the Choghart Iron Ore 
Expansion Project to achieve the national objective of 
creating more value-added domestically and providing 
cheaper raw materials for more competitive steel exports 
from Iran. The Gol-e Gohar Mine, with 180 Mmt of 
proved ore reserves, came into production at the end of 
March 1994 with an initial capacity of 2.7 Mmt/a of 
concentrate, expected to rise to 5 Mmt/a by 1997. The 
Chadormalu Mine, with 400 Mmt of reserves, is 
scheduled to come on-stream in 1998 at an initial 
capacity of 5 Mmt/a of concentrate. Eisenbau Essen of 
Germany carried out the engineering studies, and a 
consortium of Japanese steel companies, comprised of 
Kobe Steel, Marubeni, and Mitsubishi, were to provide 
all the process equipment worth $400 million. 
Additionally, feasibility and preengineering studies for 
the Sangan iron ore project were being carried out by 
Australia’s BHP Minerals, based on an eventual 
production of 3.4 Mmt/a. 

All these projects were to provide iron ore 
concentrates for the steel plants at Mobarakeh, near 
Isfahan, and for the plants in Ahwaz. NISCO's main 
steelworks, originally built by the former Soviet Union 
(FSU) before the 1979 revolution in Iran and which now 
is being expanded, are in Mobarakeh, about 70 km west 
of Isfahan. Ahwaz Steel Co. (ASCO), a subsidiary of 
NISCO, is operating the Ahwaz steel complex in the 
southwestern Iran. 


DRI production was growing at a rapid pace as 12 gas- 
fueled DRI modules, with a total capacity of 5.84 
Mmt/a, were either in operation or were being 


constructed in Ahwaz and Mobarakeh. As of January 1, 


1994, the country's total DRI production capacity stood 
at 4.46 Mmt/a. DRI modules were of three different 
designs, namely Midrex of the United States, HYL of 
Mexico, and Purofer of Germany. The oldest DRI unit, 
a 330,000-mt/a Purofer module, operated by ASCO in 
Ahwaz, has been in operation since 1977. ASCO also 
operated three 400,000-mt/a Midrex modules at its 
Ahwaz works, commissioned in 1985, 1990, and 1992, 
respectively. DRI production at ASCO's Ahwaz steel 
complex—originally planned for startup in 1979 but 
interrupted because of the revolution—started in 1993 
from its first Mexican HYL module. Total DRI capacity 
from ASCO's three HYL units, to be completed by 
1995, is targeted at 1.11 Mmt/a. Total planned DRI 
capacity of the Mobarakeh's five Midrex units is 3.2 
Mmt/a. A 4.5-Mmt/a iron ore pellet plant was 
commissioned to feed Mobarakeh's five Midrex DRI 
modules. Iron ore concentrate was railed 1,000 km from 
the Gol-e Gohar Mine. 

Italy’s Danieli & Co. renegotiated a $660-million 
contract to expand the Isfahan steel mill to include two 
other new mills, in Neishabur, in Khorassan Province, 
and in Mianeh, in Azerbaijan Province. The Khorassan 
steel mill contract, worth about $160 million, involved 
the construction of the first 600,000 mt/a phase of a 
complex that will eventually produce 1.8 Mmt/a of long 
steel products. The Mianeh Steel Co. contract with 
Danieli involved $45 million. A 350,000 mt/a rolling 
mill is to be set up to process slabs imported from the 
FSU republics on the western side of the Caspian Sea. 
Danieli also began a $330-million expansion of capacity 
at the existing Isfahan Steel Company complex to 3.2 
Mmt/a by adding a line for nearly 800,000 mt/a of flat 
products. The Isfahan steel mill is now completing its 
own $470-million expansion to raise output to 2.4 Mmt/a 
by March 1996 from the current 2 Mmt/a level.! 

Iran's new 25,000-mt/a standard-grade ferrosilicon 
plant in Semnan, 200 km east of Tehran, under 
construction by Mannesmann Demag of Germany for the 
privately owned Iran Ferrosilice Co., experienced 
further delays, and was not expected to come on-stream 
until at least 1995. Construction of a 30,000-mt/a 
ferromanganese plant has started at the Isfahan 
steelworks.’ 


Lead and Zinc.—The bulk of lead and zinc production 
comes from eight principal mines—Ahangaran, 
Angouran, Douna, Emarat, Irankouh, Kushk, Nakhlak, 
and Ravanj. The deposits have a wide regional 
distribution but, except for the Angouran Mine, 
southwest of Zanjan, the major mines are centered near 
Yazd and Isfahan. A new 40,000-mt/a-capacity lead 
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smelter came on-stream in late 1992 at the Angouran 
Mine, considered to be the largest lead-zinc mine in the 
Middle East. However, most lead and zinc companies 
exported their product as concentrate. The lead smelter 
at Anguran produced only about 10,000 mt of lead bar 
in 1994. A 60,000-mt/a zinc smelter, also planned for 
Angouran, was scheduled to start up in 1997. A second 


zinc smelter, with the capacity of 27,000 mt/a, was 


proposed for the Kushk Mine, near Yazd. 
Industrial Minerals 


Cement.—Iran continued to expand its cement 
industry owing to an aggressive rebuilding program 
begun after the Iran-Iraq war ended in 1988. More than 
20 plants were either under construction or planned for 
future construction. Cement production has increased 
from 17 Mmt/a to 20 Mmt/a due to the high domestic 
demand for reconstruction and new projects, mainly 
transportation facilities. 


Dimension Stone.—The Government continued its 
efforts to promote expansion of the production of 
decorative and dimension stone from the extensive 
deposits in Iran. With a rapid rate of growth in 
international trade, this sector should provide a great 
opportunity to earn export revenues for the country. In 
addition to marketing quantities of marble, onyx, and 
travertine, Iran has been actively seeking export markets 
for its substantial range of granites. In view of the added 
value of the finished stone products, companies affiliated 
with MMM have purchased during the past 5 years 
several modern stone processing plants. Most plants 
were purchased from Italian companies. Some of the 
plants were in production and the rest under 
construction. 


Mineral Fuels 


Coal.—In 1994, the Babnizou and Pabedana coal 
mines, near Kerman, and other mines around Shahroud, 
all operated by NISCO, supplied about 65% of the 
coking coal used in Iran's steel industry, up from 55% 
in 1993. Imports supplied the remaining coking coal 
requirements. A major new underground coal mine at 
Tabas, 300 km northeast of Yazd, was being considered 
for development. The project would necessitate 
construction of access roads, an airport, a 100-km-long 
water pipeline, and a 200-km-long railway. The total 
cost of the project was estimated at $400 million. 
However, due to the lack of sufficient foreign exchange, 
the Government has expressed concern about the cost 
and was reportedly hesitant about proceeding with the 
Tabas project.' 
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Petroleum and Natural Gas.—Petroleum crude 
production was about 1,090 million barrels (Mbbl) in 
1994. Natural gas output was estimated at about 54 
billion cubic meters per year (т?/а). Iran's petroleum 
crude exports were about 2.4 Mbbl/d. Several U.S. oil 
companies bought Iranian oil for their refineries outside 
of the United States. 

Iran's eight refineries treated a total of about 1 Mbbl/d 
of crude oil for domestic consumption. The four major 
refineries, in order of importance, at Abadan, Isfahan, 
Tehran, and Arak, treated about 320,000 barrels per day 
(bbl/d); 280,000 bbl/d; 225,000 bbl/d; and 90,000 bbl/d 
of crude, respectively. 

The National Iranian Oil Co. (NIOC) started up its 
new 150,000-bbl/d Arak refinery, 240 km southwest of 
Tehran. Crude was delivered via trucks pending 
completion of a pipeline. The Arak refinery would be 
Iran's first to produce high-octane unleaded fuel. 
Construction of a new refinery in Bandar Abbas 
continued. The export terminal at war-damaged Kharg 
Island, including its 500,000-bbl reservoir, was repaired 
and expanded. According to the managing director of the 
Chahbahar free-trade zone, a large oil refinery was to be 
built by the private sector in the southeastern port of 
Chahbahar. The $3.2-billion refinery was to have a 
capacity of 225,000 bbl/d. 

The Iranian News Agency (IRNA) reported a new 
onshore oilfield discovery at Shour in the southwestern 
province of Khuzestan with estimated reserves of 80 
Mbbi to 130 МБЫ. Field production could reportedly 
reach 30,000 bbl/d. ? 

International engineering firms submitted bids in 
August for the design and management of the South Pars 
Gasfield in the Persian Gulf, an apparent extension of 
Qatar's giant North Field and one of the largest fields in 
the world with estimated reserves of 3 trillion m? of gas 
and 2.5 billion bbl of natural gas liquids. Bidders were 
the United Kingdom's John Brown Engineers and 
Constructors, Italy's Snamprogetti, France's Technip, 
the Zurich, Switzerland-based ABBLummus Crest, and 
Chiyoda Corp. and JGC Corp. both of Japan. The field 
was expected to produce 35 million cubic meters per day 
of gas for the domestic market and up to 60,000 bbl/a of 
condensate for export.” 

The production of refinery products totaled 342 Mbbl 
in 1992, the last year for which data were available. 
Iran’s petrochemicals industry was undergoing an 
expansion that had already produced nearly a tenfold 
increase in output since 1988. By the mid-1990's, 
existing capacity was to be doubled. 

NIOC started transferring the first shipment of crude 
oil to the Persian Gulf from Kazakhstan for export to 
Europe. A shipment of 3,600 mt is part of a recent 
agreement to help Kazakhstan export a total of 200,000 
mt.?! 

Various agreements were reached with China on the 


construction of a joint oil refinery in China, renovation 
of Chinese refineries, the supply of 20,000 bbl/d of 
crude to China, and cooperation in petroleum exploration 
and exploitation. Under an agreement reached with 
Pakistan, a joint oil refinery is to be built in Pakistan, 
and Iran is to supply that country with natural gas and 
refined petroleum products.” 


Reserves 


Published reserve data are inadequate to provide a 
meaningful inventory of Iran's mineral resources. The 
Oil Ministry has reported the country's total oil and gas 
reserves at 92,000 Mbbl and 20 trillion cubic meters, 
respectively. The Geological Survey of Iran was actively 
involved in a number of exploration programs for base 
and precious metals and had commissioned French and 
German companies to carry out a nationwide survey of 
all mineral resources. A collaborative mapping program 
on the scale of 1:100,000 is under way with technical 
teams from Australia, Azerbaijan, China, 
Czechoslovakia, and Germany. 


Infrastructure 


Major efforts were being made to rehabilitate or 
improve transportation facilities throughout the country. 
A rail link from Kerman to Bandar Abbas was a high 
priority for imports and exports, as well as internal 
trade. A rail extension from Kerman to Zahedan was a 
longer-term project that would open trade to Pakistan 
and India and aid development of southeastern Iran. 
Another rail line extension also was planned in the 
northeast from Mashad into Turkmenistan to link the rail 
systems of the central Asian republics to the Iranian 
network and the Persian Gulf. A dedicated 220-km rail 
spur was planned to link Chadormalu Mine with the 
existing rail route running through Yazd to Isfahan. A 
Strategic road linking Isfahan and the country’s central 
regions to the Persian Gulf ports was being constructed. 
This road will reduce the distance between the two areas 
by about 250 km. Construction of large mineral loading 
and unloading facilities at the Persian Gulf port of 
Bandar Abbas was underway. The facilities will be used 
for the export of mineral products from eastern and 
southeastern mines, as well as the import of iron ore for 
the large steel complexes of Isfahan and Ahwaz. 

Electricity generated by the country’s powerplants 
totaled about 48 ,000 gigawatt-hours in the first 9 months 
of 1992, the latest period for which data were available. 
Thermoelectric plants accounted for about 85 96 of power 
generation. An ambitious electric power generation and 
distribution program was underway throughout the 
country. Several new powerplants were connected to the 
national power grid. The total installed capacity 
amounted to more than 16,000 megawatts (MW). The 


Ministry of Energy plans called for an addition of 2,000 
MW yearly through the year 2000 to achieve a balance 
between power supply and demand. 

An agreement was signed between the Government and 
China for construction of two nuclear power stations in 
the southern part of the country, near the Persian Gulf. 
The agreement to build two 300-MW reactors, as well as 
two 30-MW research reactors, followed a nuclear energy 
cooperation accord between the two countries. The 
Government also purchased two 440-MW power reactors 
from Russia. The Atomic Energy Organization of Iran 
appeared to be aiming at a nuclear program of 3,000- 
5,000 MW as part of its plan for a greater reliance on 
renewable sources of energy, leaving its hydrocarbon 
resources for export.” 


Outlook 


Expansion of the mineral industry can be expected to 
continue by encouraging a larger role for private 
enterprise at home and relying on financing from abroad. 
The mineral resource base is estimated to be large, and 
the trends favoring privatization and extending 
opportunities for foreign investment should persist. This 
should result in expansion of the industry and the 
economy in general. 

Iran has a number of comparative advantages in terms 
of steel production. Low labor costs, cheap energy from 
natural gas, sizable—if relatively low-grade—iron ore 
deposits, and domestic supplies of coking coal and 
limestone should support the development of a world- 
class steel industry. With a number of projects in the 
construction and commissioning phase, Iran is projected 
to become a major producer and exporter—assuming it 
can compete with other low-cost producers such as South 
Africa, Turkey, and Eastern European countries—of 
various types of steel in the next few years. 

The Government’s main challenge in the near term is 
to implement its economic restructuring phase without 
creating a level of public dissatisfaction threatening the 
political order. Since taking effect in 1993, the 
Government’s economic reform measures have met 
widespread hostility from Iran’s cleric-led right-wing, 
which has seized the opportunity for political gain. As 
Iran continues its painful shift to a less centralized 
economy, the antireformist’s divisive tactics will 
certainly increase. This could possibly prolong Iran’s 
economic difficulties while further complicating the 
Government’s task. 


'Text prepared June 1995. 

*Most yearly statistics are for the Iranian year starting on Mar. 21 of 
the year stated. See footnote 1 of table 1. 

*As a result of a long-awaited currency reform in early 1993, the 
Government eliminated the three-tiered exchange rate system, relying on 
a variable, or floating, rate of IR1,538=US$1.00. The floating rate 
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dropped to IR1,640=US$1.00 іп Apr. 1993 and continued its decline 
throughout 1993. By yearend 1993, the rate had reached the 
IR2,000=US$1.00 level. In a reversal of policy, the Government 
reintroduced the multiple exchange rate in 1994. The rial continued its 
decline throughout 1994 and reached IR4,400=US$1.00 by yearend. 

‘Mining Annual Review, Mining Journal, 1995. 

535Middle East Economic Digest, Sept. 23, 1994, p. 22. 

‘The Wall Strect Journal, May 9, 1995, р. A2. 

7Granmayeh, Sina, Iran's Mineral Industry in the  1990's: 
Developments and Strategies, M.A. Dissertation, the University of Texas 
at Austin, Dec. 1994. 

*Work cited in footnote 7. 

*The Economics of Bauxite and Alumina, Roskill Information Services 
Ltd., 2d Edit. 1993. 

Middle East Economic Digest, Mar. 17, 1995, p. 24. 

"The Tex Report, V. 27, No. 6318, Mar. 22, 1995. 

7 Work cited in footnote 5. 

Work cited in footnote 4. 

“Work cited in footnote 4. 

Work cited in footnote 4. 

Work cited in footnote 5, p. 9. 

"Work cited in footnote 4. 

"Work cited in footnote 4. 

World Oil, May 1995, р. 23. 

? Middle East Economic Digest, Aug. 26, 1944, p. 18. 

1_____. Dec. 23, 1994, p. 10. 
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?*Work cited in footnote 9, p. 7. 


Major Sources of Information 


Geological Survey of Iran 
P.O. Box 13185-1491 
Tehran, Iran 
Iranian Mining Development and Services Co. 
96 Ibn Sina Ave., Yussef Abad 
Tehran, Iran 
Ministry of Mines and Metals 
P.O. Box 1416 
14155 Tehran, Iran 
Telephone: (98) 21 836050 
Ministry of Petroleum 
Taleghani St. 
Tehran, Iran 
Telephone: (98) 21 895905/06/07/08 
National Iranian Steel Co. 
Valiye Asr Ave. 
Tehran, Iran 


IRAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


TABLE 1 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
METALS 
Aluminum: e/ 
Bauxite, gross weight 100,000 100,000 100,000 100,000 100,000 
Metal, primary ingot 60,000 80,000 92,000 90,000 r/3/ 116,000 3/ 
Arsenic: Orpiment and realgar, concentrates 382 552 492 500 e/ 500 e/ 
Chromium: Chromite, mine output: 
Concentrate (4896 to 5096 Cr203): 
Gross weight 77,200 90,100 130,000 130,000 r/ e/ 129,000 
Cr203 content e/ 38,000 44,000 64,000 64,000 r/ 64,000 
Copper: 
Mine output: 
Ore mined (196 to 1.296 Cu): 
Gross weight thousand tons 6,830 9,240 9,230 10,800 12,100 
Cu content 78,600 105,000 108,000 r/ 120,000 r/ e/ 130,000 
Concentrate (2996 to 3596 Cu): 
Gross weight 220,000 290,000 304,000 290,000 r/ e/ 350,000 e/ 
Cu content 65,800 r/ 84,300 r/ 105,000 r/ 86,600 r/ 120,000 
Metal: 
Smelter output, blister/anode 54,800 r/ 81,900 r/ 86,400 r/ 85,000 r/ 125,000 
Refinery output, cathode 47,800 r/ 79,700 r/ 101,800 r/ 84,900 64,000 
Gold: Mine output, Au content e/ kilograms 500 500 500 417 3/ 723 3/ 
Iron and steel: 
Ore and concentrate: 
Gross weight thousand tons 3,240 4,890 5,650 9,870 8,690 
Fe content e/ do. 1,800 2,700 3,000 4,800 4,300 
Metal: 
Pig iron do. 1,270 1,950 2,050 1,960 1,880 
Direct reduced iron do. 264 470 709 1,630 2,860 
Ferroalloys, ferrochromium е/ do. -- -- -- -- 5 
. Steel, crude, ingots and castings do. 1,430 2,200 2,940 3,670 4,500 
Lead: e/ 
Mine output, concentrate (56% to 60% Pb): 4/ 
Gross weight 19,300 3/ 27,500 3/ 50,000 50,000 60,000 
Pb content 11,000 16,000 25,000 25,000 30,000 
Refinery output: 
Primary -- -- -- -- 10,000 3/ 
Secon 10,000 8,000 7,800 8,000 8,000 
Manganese, mine output, (3096 to 3596 Mn): 
Gross weight 54,400 48,400 39,800 55,000 r/ e/ 40,000 e/ 
Mn content e/ 18,000 16,000 13,000 18,000 r/ 13,000 
Mol um, mine output, concentrate (5696 Mo): 
Gross weight 967 707 1,510 1,700 e/ 1,700 e/ 
Mo content 542 395 847 1,000 e/ 1,000 e/ 
Silver: Mine output, Ag content e/ 38 40 50 60 60 
Zinc, mine output, concentrate (50% to 55% Zn): 4/ 
Gross weight e/ 54,800 3/ 135,000 3/ 130,000 r/ 150,000 r/ 150,000 
Zn content 29,000 e/ 70,000 e/ 66,000 r/ 77,000 r/ 75,000 
INDUSTRIAL MINERALS 
Asbestos: ò 
Concentrate, (3% to 8% marketable fiber) 51,500 62,000 86,200 90,000 e/ 80,000 
Marketable fiber e/ 2,800 3,000 4,300 4,500 4,500 
Barite 77,400 191,000 181,000 105,000 225,000 
Boron: Borax 1,820 1,030 420 500 e/ 500 e/ 
Cement, hydraulic e/ thousand tons 13,000 15,000 18,000 18,000 r/ 20,000 
Clays: 
Bauxite and refractory clays 92,500 98,400 215,000 220,000 e/ 220,000 e/ 
Bentonite 51,100 40,500 47,700 85,000 84,000 
Other: 
Industrial clays 213,000 217,000 120,000 250,000 e/ 250,000 e/ 
Kaolin 150,000 e/ 150,000 264,000 452,000 450,000 e/ 
Total e/ 363,000 367,000 3/ 384,000 3/ 702,000 700,000 
Diatomite 2,150 90 100 e/ 85 90 e/ 
Feldspar 32,100 64,800 52,100 25,000 30,000 e/ 
Fluorspar: Fluorite 4,770 12,300 9,180 10,000 e/ 10,000 e/ 
Gemstones: Turquoise e/ kilograms 24,900 3/ 20,000 1,000 5,000 5,000 
Gypsum thousand tons 7,720 8,050 8,720 8,600 8,430 


See footnotes at end of table. 


TABLE 1-Continued 
IRAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
INDUSTRIAL MINERALS--Continued 


e/ Estimated. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 


Industrial sand and gravel (quartzite and silica) 870,000 e/ 832,000 756,000 932,000 950,000 e/ 
Lime e/ thousand tons 650 650 650 650 650 
Magnesium compounds: Magnesite and huntite 5/ 1,410 29,300 36,200 40,000 e/ 65,000 
Mica 1,350 4,140 7,850 8,000 e/ 8,000 e/ 
Nitrogen: Ammonia, N content 420,000 468,000 664,000 r/ 723,000 r/ 696,000 
Perlite 2,270 6,280 5,000 6,000 e/ 6,000 e/ 
Pigments, mineral, natural iron oxide 3,720 3,750 2,310 2,500 e/ 2,500 e/ 
Pumice and related volcanic materials 238,000 215,000 330,000 185,000 200,000 e/ 
Salt 848,000 901,000 1,110,000 720,000 1,050,000 
Sodium compound: Caustic soda e/ 15,000 15,000 15,000 15,000 15,000 
Stone: 
Construction and building, crushed, n.e. thousand tons 3,520 3,070 4,340 _ 4,500 e/ 4,800 e/ 
Dimension and decorative: e/ 
Granite do. 21 11 3/ 24 3/ 30 20 
Marble: 6/ | 
Blocks do. 4,400 4,470 3/ 3,970 3/ 3,200 4,500 
Crushed do. 600 425 3/ 786 3/ 400 450 
Slabs do. 80 73 3/ 19 3/ 20 50 
Travertine: 
Blocks do. 300 463 3/ 341 3/ 300 500 
Crushed and slabs do. 70 56 3/ 93 3/ 60 70 
Total 3/ do. 5,470 $,500 5,230 4,010 5,590 
Dolomite do. 71 105 227 173 200 e/ 
Limestone do. 20,500 24,200 23,800 26,000 28,000 e/ 
Seashell do. 81 73 71 75 e/ 80 e/ 
Strontium: Celestite 34,100 28,500 13,100 20,000 e/ 20,000 e/ 
Sulfates, natural: 
Aluminum potassium sulfate (alum) e/ 12,000 12,000 12,000 12,000 12,000 
Sodium sulfate 177,000 144,000 237,000 280,000 280,000 e/ 
Sulfur: e/ 
Byproduct of petroleum and natural gas 635,000 650,000 700,000 750,000 830,000 
Byproduct of metallurgical processing, S content of acid 45,000 50,000 50,000 50,000 50,000 
Total 680,000 700,000 750,000 800,000 880,000 3/ 
Talc 31,100 6,680 23,700 18,000 27,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal thousand tons 1,440 1,480 1,510 1,680 1,720 
Coke do. 441 r/ 496 r/ 506 r/ 600 e/ 700 e/ 
Gas, natural: 
Gross e/ million cubic meters 6,500 3/ 50,000 54,000 53,000 54,000 
Dry 7/ do. 23,800 29,500 32,000 31,500 31,800 
Natural gas plant liquids thousand 42-gallon barrels 12,800 18,300 20,000 23,300 23,500 
Petroleum: 
Crude do. 1,130,000 1,220,000 1,300,000 1,100,000 1,090,000 
Refinery products: ЕЕЕ << 
Liquefied petroleum gas do. 9,860 13,500 19,000 20,000 e/ 20,000 e/ 
Motor gasoline do. 43,800 49,600 50,400 50,000 e/ 50,000 e/ 
Jet fuel 8/ do. 3,650 7,300 8,030 8,000 e/ 8,000 e/ 
Kerosene do. 31,000 29,200 30,700 32,000 e/ 32,000 e/ 
Distillate fuel oil do. 94,900 90,500 101,000 100,000 e/ 100,000 e/ 
Residual fuel oil do. 110,000 95,300 96,700 100,000 e/ 100,000 e/ 
Other 9/ do. 24,800 39,800 35,800 40,000 e/ 40,000 e/ 
Total 10/ do. 318,000 325,000 342,000 330,000 e/ 330,000 e/ 


2/ Data are for Iranian years beginning Mar. 21 of that stated, except data for natural gas, plant liquids, and petroleum, which are for Gregorian calendar years. 


Table includes data available through June 30, 1995. 
3/ Reported figure. 


4/ Total lead and zinc ore mined in 1991, 1992, and 1994 amounted to 788,000 meric tons (mt), 1,080,000 mt, and 1,750,000 mt, respectively. 


5/ Figures for 1990 are for magnesite; the 1991 and 1992 figures include 3,340 tons and 220 tons of huntite ("white clay"), Mg3Ca(Co3), respectively. 


6/ Includes marmarite and varieties of dolomitic crystalline marble. 


7/ Excludes natural gas used for reinjection, flaring, venting, or consumed in the extraction of liquids. 


8/ Includes naphtha-type jet fuel and kerosene-type jet fuel. 


9/ Includes lubricants and greases, asphalt, coke, aviation gasoline, naphthas, paraffin wax, petrochemical feedstocks, unfinished oils, white spirits, 


and blending components. 


10/ Refinery fuel and losses are included in output of individual products; totals are as follows, in thousand 42-gallon barrels: 1990--12,000; 
1991--12,400; 1992--13,100; 1993--14,000 (estimated); and 1994--14,000 (estimated). 


THE MINERAL INDUSTRY OF 


IRAQ 


By Lloyd E. 


Minerals continued to dominate Iraq’s economy in 
1994 as it had for decades, with petroleum the 
cornerstone. Prior to Iraq’s invasion of Kuwait in 
August 1990 which caused the United Nations (UN) to 
impose economic sanctions, Iraq was one of the world’s 
top 10 oil producers and top 12 sulfur producers. It was 
also an important regional producer of cement, as well 
as phosphate and urea (nitrogen) for fertilizers. Its 
crude oil reserves of more than 100 billion barrels (БЫ) 
were the world’s next largest after those of Saudi 
Arabia, according to tabulations in the Oil & Gas 
Journal of December 26, 1994. 

Before 1990, minerals—in essence, crude oil—had 
typically provided more than 95% of foreign earnings 
estimated at more than $12 billion for 1989 and more 
than 70% of a gross domestic product estimated at more 
than $35 billion for 1989.” 

War damage from the Gulf War and the earlier 1980- 
88 war with Iran appeared to be substantially repaired by 
yearend 1993, based on various reports. In addition, 
some new installations and expansions of existing 
facilities continued to be announced. Nevertheless, 
pending Iraq’s full compliance with the several UN 
resolutions that ended the Gulf War hostilities in 1991, 
the trade embargo on everything except humanitarian 
needs remained a severe restriction on the country’s 
mineral production, as well as the entire economy. 
Industrial production during 1994 was thus mostly 
limited to satisfying domestic consumption. However, 
UN exceptions apparently allowed exporting a relatively 
small quantity of oil and sulfur to Jordan. A smaller 
amount of crude oil and diesel oil also was presumably 
permitted to go to Turkey from a UN-protected, 
essentially automonous, Kurdish zone in the country’s 
north. Additionally, the press reported some covert 
exporting, at least to Iran, as well as stockpiling. 

The Government controlled all industrial production 
and foreign trade for many years, although some private 
ownership was permitted in smaller secondary industries, 
services, and most of the agricultural sector. Through 
1994, as in the past, the economy remained significantly 
oriented toward supporting large military and internal 
security forces, and the Government continued its long- 
standing policy of restricting release of statistical and 
even general information on industrial activity. 

Several years prior to the Gulf War, some steps began 


Antonides! 


to be taken toward liberalizing the economy. А new law 
was adopted in 1988 permitting private and foreign 
investment but limiting participation to Arab capital. 
However, shortly thereafter, reports indicated that other 
investors would be considered on a case-by-case basis. 
In September 1993, a decree issued by the ruling 
Revolutionary Command Council authorized partial 
privatization of the "thousands" of state-owned 
enterprises under control of the Ministry of Industry and 
Minerals. It was to be accomplished by the formation of 
stock companies and public sale on the Baghdad stock 
exchange of up to 75% ownership, with a minimum of 
2596 being retained by the Government. Oil and defense 
companies were not under that Ministry's control, so 
presumably they were not affected. 

However, the oil sector was affected by earlier events. 
In 1992, the Government began discussions with foreign 
companies aimed at production-sharing agreements for 
direct participation in the planned expansion of the oil 
sector. Through 1994, these companies were from 
France, Russia, Italy, Spain, and possibly other 
countries. Such discussions were said to be limited to 
preliminary agreements that could be implemented when 
UN cease-fire sanctions were removed. Previously, 
foreign firms could only provide contract services. 

Environmental matters did not appear to be of much 
concern to the Government as evidenced during war-end 
vandalism to Kuwaiti oil installations and post-war 
irrigation and drainage projects. 

Mineral production information was not available from 
official and reliable sources. However, various 
Observer's statements in the press generally indicated 
that outputs had returned to about pre-Gulf War 
domestic demands with some additional minor 
stockpiling. Capacities of most prewar facilities were 
essentially restored by yearend 1993, according to 
Government announcements. (See table 1). 

Trade under UN sanctions was limited to humanitarian 
needs, except for some special cases, but some covert 
trade was periodically reported in the press. Iraq 
stepped up its campaign to have the UN embargo 
removed and received some support, particularly from 
France and Russia, but the United States and the United 
Kingdom maintained opposition. 

Jordan was permitted by the UN to receive 50,000 bbl 
per day (bbl/d) of crude oil for processing in their Zarqa 
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refinery plus 25,000 bbl/d of refinery products; but for 
1993 at least, Jordanian statistics indicated that actual 
imports were only 41,000 bbl/d of crude and 13,500 
bbl/d of products. Jordan also was reported to have 
received about 50,000 metric tons of Iraqi sulfur for 
phosphate fertilizer production during 1993, and in 1994 
industry observers estimated about 200,000 metric tons 
per year (mt/a) was being sent. Both oil and sulfur were 
transported by truck. Additionally, the Kurdish zone in 
northern Iraq reportedly began shipping about 30,000 
bbl/d of crude oil by truck to Turkey in early 1992, 
which presumably continued through 1994. 

The Turkish Government continued to negotiate 
draining the 1,000-kilometer (km) pipeline running from 
Kirkuk, Iraq, to the port at Yumurtalik, Turkey. The 
line, closed in August 1990, apparently contained up to 
36 million bbl (Mbbl) of crude oil that could cause 
corrosion. However, Iraq continued to object to UN 
restrictions on distribution of the proceeds, and an 
agreement was still pending early in 1995. 

Prior to 1990, the United States was a major trading 
partner in both exports (principally oil) and imports 
(mostly manufactures and food). Fertilizers, sulfur, and 
cement were principal exports to regional destinations. 
In 1994, press reports indicated Jordan and Turkey were 
Iraq's major trading partners, both overtly and covertly, 
and Iran was an important partner in covert trade. 

The structure of the mineral industry was not fully 
defined in available sources, but all mineral commodity 
production facilities were apparently owned by the 
Government, except for some small local construction 
material operations. Some attempts at privatization were 
reported in 1993, when the Government offered a 
limited number of shares in a cement plant at Samawah 
and a brick plant in Diwaniyah, but the offerings were 
appreciably — undersubscribed. Production-sharing 
agreements with foreign companies were reportedly 
being negotiated for expansion plans in the oil sector. 
Participation by such companies was previously limited 
to service contracts. 

The structure of the petroleum sector was unclear 
because of overlapping responsibilities of the various 
organizations that were involved, as periodically 
reported in the press. The Ministry of Petroleum and 
the Iraq National Oil Co. were obviously major 
organizations, but their relationship was not clear with 
each other or with entities that had regional or functional 
names. Two of these apparently were responsible for at 
least exploration, development, and production functions 
in the northern and southern regions. Other entities 
appeared to be responsible, possibly industry-wide, for 
separate functions of oil refining, gas processing, 
distribution, and marketing, as well as other more 
specific activities, such as oil drilling and equipment 
manufacturing. The Arab Oil & Gas Directory for 1994 
lists 20 major oilfields, 10 refineries, and 2 major gas 
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processing plants. For the most part, operations were in 
the vicinity of Basrah in the southeast and Kirkuk in the 
north. Some operations in the north were under 
independent control of the Kurds. 

Other sectors of the mineral industry were apparently 
under the jurisdiction of the Ministry of Industry and 
Minerals. Separate organizations or enterprises were 
established for mining and/or processing of various 
specific mineral commodities. 

Iron and steel facilities were at Khor al Zubair, 
southwest of Basrah in southern Iraq. Two natural gas- 
based direct-reduced iron units using the HYL process of 
Hylsa S.A. de C.V. in Mexico were listed with design 
output capacities of 543 thousand metric tons per year 
(kmt/a) and 950 kmt/a of sponge iron, normally having 
a content of 90% to 92% iron. Steel facilities were 
described as including four 70-ton electric arc furnaces. 

A uranium mine was reported northeast of Mosul, but 
no other details were available. Uranium also was 
recovered from phosphate rock during processing at a 
fertilizer complex in the west at Al Qaim, but no 
quantitative data were available. 

Cement plants reported in operation totaled either 14 
or 15, of which 8 had a kiln capacity of about 2 million 
mt/a (Mmt/a) or more. Each installation presumably had 
a limestone quarry associated with it. Most of the plants 
were spaced at intervals along the Euphrates River from 
Basrah to the Syrian border. Several plants were in the 
north near Mosul and Kirkuk. 

Ammonia plants were at five locations: three near 
Basrah in the south, one at Baiji in the middle north on 
the Tigris River, and one at Al Qaim in the west on the 
Euphrates River. The nitrogen-content capacities were 
110 kmt/a for one unit near Basrah, 370 kmt/a at Al 
Qaim, and 270 kmt/a at the others. 

Phosphate rock was produced from the Akashat open 
pit mine in the west and, after some beneficiation, was 
shipped by rail about 140 km northeast to a fertilizer 
complex at Al Qaim and the other fertilizer plants at 
Baiji and near Basrah. 

Salt was produced, apparently by solar evaporation, 
from seawater at the north end of the Gulf and from salt 
lakes in the middle south. 

Sulfur was produced from underground deposits at 
Mishraq, on the west bank of the Tigris River about 50 
km south of Mosul in the north. Extraction was through 
drillholes by the Frasch process of melting with hot 
water. Additional byproduct sulfur came from 
processing oil and gas at several locations. 

In iron and steel, during 1994 the direct-reduced iron 
facilities at Khor al Zubair apparently were not operating 
due to unrepaired war damage, inability to import iron 
ore, or both. The steel facilities were apparently 
operating, presumably using scrap. 

For cement, little information was available in 1994 
regarding progress on repairing war damage that 


occurred at several installations. Earlier, several plants 
were reported to have cannibalized one processing line 
to repair another. In 1993, Kurdish authorities 
requested UN permission to import repair parts for one 
cannibalized line of two 3.2-Mmt/a finished-cement lines 
at the Taslujah plant in their territory, but the outcome 
was not subsequently reported in available sources. 

In phosphate rock, a large new deposit was found in 
the western desert, according to a Government 
announcement, but no other details were given. Prior to 
the announcement, the last new deposit announced in 
available sources was in 1987 when the Al Murbat 
deposit near Akashat was described as containing 2 
billion mt of 22% phosphorous pentoxide (P,O,) in one 
layer and 500 Mmt of 27% P.O, in another layer. 

Sulfur production was improved late in 1993 when a 
submerged combustion distillation unit was reported to 
have gone on-stream at the Mishraq Mine. It was aimed 
at reducing carbon content to 1%. The design was 
supplied by Freeport Sulphur Co. of the United States 
prior to the Gulf War. The unit was said to be a key 


part of the plan to increase Frasch sulfur production. 


capacity to 2 Mmt/a that was announced in 1992. 

Natural gas produced in Iraq was mostly associated 
gas, and according to the Government, satisfying the 
domestic demand for gas required producing oil that 
exceeded the domestic demand for oil, with the surplus 
oil being reinjected. 

In petroleum, two French companies appeared to have 
reached an agreement with the Iraq Government to 
directly participate in developing large new oilfields in 
the south after UN sanctions are removed: Elf Aquitaine 
at Majnoon and Total at Nahr Umr. Additionally, Italy's 
Agip SpA, Russia's Lukoil, and Spain's Repsol S.A. 
were pursuing discussions to develop other large fields 
in the south. Iraq announced that such foreign investment 
was aimed at helping achieve a crude oil production 
capacity goal of 6 Mbbl/d by the end of the century. 

Oil exploration was reported underway since 1992 in 
the western part of the country, aimed at testing seismic 
indicators. Production from the first new field since 


before the Gulf War, reportedly began in March 1994 at 
30,000 bbl/d crude and 1.25 million cubic meters per 
day (Mm?/d) gas from the Khabbaz field, about 30 km 
west of Kirkuk in the north. The field was discovered 
in 1976, and development that started in 1987 was 
interrupted by the War. 

Refining capacity was projected to increase by 290,000 
bbl/d when a refinery at Babylon, about 125 km south of 
Baghdad, eventually comes on-stream. Of several new 
refineries planned prior to the Gulf War, it was 
announced in 1992 as the only project that was 
proceeding. The first phase was scheduled to be 
completed in 1993, but information on actual status of 
the project was not available. According to Government 
statements, there was more than sufficient capacity to 
meet domestic needs without the new refinery. 

Pipelines for transporting refinery products and crude 
for short distances were reportedly completed at several 
locations, including those needed for offshore ship- 
loading terminals in the Persian Gulf. 

Reserves announce by the Government as of January 
1, 1994 included crude oil reserves of 112 billion bbl 
and gas reserves estimated at 3.1 trillion m°. 
Government announcements on reserves of other 
minerals were not clear or consistent. 

Infrastructure facilities appeared to be reasonably 
adequate for more populated areas, although electric 
power shortages continued to be reported during 1994. 

The outlook is for increased mineral production once 
the Government conforms to UN cease-fire resolutions 
and sanctions are removed. 


"Text prepared Mar. 1995. 
*Estimates from The World Factbook 1991. U.S. Central Intelligence 
Agency, 1991, pp.148-149. 


Major Publications 


Arab Oil & Gas Directory 1994, Arab Petroleum 
Research Center, Paris, France, 1994, 616 pp. 
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ТАВГЕ 1 


IRAQ: PRODUCTION OF MINERAL COMMODITIES e/ 1/ 


(Thousand metric tons unless otherwise specified) 


Commodity 2/ 
METALS 

Iron and steel: 

Pig iron (direct-reduced sponge) 

Steel, crude 

INDUSTRIAL MINERALS 

Cement, hydraulic 
Nitrogen: N content of ammonia 
Phosphate rock: 

Beneficiated 3/ 

Phosphorus pentoxide content 
Salt 
Sulfur, elemental: 

Native, Frasch 

Byproduct 4/ 

Total 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic meters 
Dry do. 

Natural gas plant liquids thousand 42-gallon barrels 
Petroleum: 

Crude (including lease condensate) do. 

Refinery products do. 


e/ Estimated. r/ Revised. 


1990 


380 
1,180 


9,100 
4,200 
11,000 


745,000 
164,000 


1991 


r/ 
r/ 
r/ 


r/ 
t/ 


1992 


1993 


1/ Includes data available through Mar. 1, 1995. Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; data 


may not add to totals shown because of independent rounding. 


2/ In addition to commodities listed, the following also were produced but information is inadequate to reliably estimate output: gypsum for cement 


(about 0.038 ton per ton of finished cement), plaster, mortar and other products; limestone for cement (about 1.3 tons per ton of finished cement), lime, and 
construction stone; clay and/or shale for cement (about 0.4 ton per ton of finished cement); other construction minerals (e.g., clays for brick and tile, sand 
and gravel, stone); uranium and fluorine compounds from phosphate rock processing; industrial sand for foundry use and glass manufacture; and clays for 


ceramics and refactories. 


3/ Estimated to contain 30% phosphorous pentoxide. Last report on crude rock production was for 1988: 3.5 Mmt, estimated to contain 2296 phosphorous 


pentoxide. 
4/ Presumably from petroleum and natural gas processing. 


THE MINERAL INDUSTRY OF 


IRELAND 


By Harold R. Newman’ 


Ireland remained as one of Europe’s major producers 
of zinc and a significant producer of alumina, barite, 
lead, and peat in 1994. The country continued its 
significance in the European Union (EU) as a producer 
of mined lead and zinc. Although the range of minerals 
exploited in the country has been limited, exploration 
activity continued to increase, mainly emphasizing gold, 
lead, and zinc. The country’s mineral processing 
industry was relatively small, as was the demand and 
consumption of mineral resources. 

As a member of the EU, Ireland was a full participant 
in a program to implement the single European market, 
and the country was continuing those efforts. 

The Government was expected to continue receiving 
EU funding support to assist in constructing and 
upgrading infrastructure projects, including roads, ports, 
telecommunications, and indigenous energy 
development. 

The Industrial Development Authority (IDA), an 
agency that was established and fully financed by the 
Government, was to create wealth and provide 
employment by attracting domestic and foreign 
investment. 

The Geologic Survey of Ireland and IDA were 
investigating the feasibility of the dimension stone 
industry in Ireland. 

An EU Directive on Environmental Impact Assessment 
required that extractive industries, including mining of 
minerals and ores, be subjected to an Environmental 
Impact Assessment (EIA) before development is granted. 
The Government responded to this Directive by 
finalizing comprehensive environmental regulations in 
relation to mining development. Criteria to address the 
EIA will be incorporated into mining licenses prior to 
issuance. Also, prospectors are required to complete an 
environmental audit. 

Legislation to set up an Environmental Protection 
Agency was enacted in 1992, and mineral extraction will 
be licensed by the agency limiting discharges to air and 
water, noise emissions, and waste. The Department of 
Energy will assess the adequacy of any EIA's submitted 
by the extractive industry. 

The EIA is not confined to mineral operations. Some 
other operations affected were cement plants, ironworks, 
steelworks, and foundries with a batch capacity of 5 
metric tons per day (mt/d) or more; integrated chemical 


works; glass works where capacity exceeds 5,000 metric 
tons per year (mt/a); and artificial mineral fiber 
factories. 

Ireland's base-metals production, centered mainly on 
Tara Mines Ltd.'s zinc-lead mine near Navan, County 
Meath, remained strong. Industrial mineral production, 
including barite and gypsum, held steady throughout the 
country. Several metals and industrial minerals projects 
were awaiting the granting of planning permission and 
mining leases before moving into development and 
production. Natural gas production continued off the 
southern coast of Ireland, near Cork. Reserves were not 
disclosed, and production from the fields was being 
carefully managed to extend the life of the area. (See 
table 1.) 

Ireland's trade sector continued to perform well in 
1994. External trade was more diversified than in the 
past, thus reducing exposure to changing economic 
conditions in individual overseas markets. 

Although Ireland supported the single European 
market effort and European economic integration, the 
country has special needs and problems that integration 
presents to peripheral and less developed regions. EU 
measures most likely to have an impact on Ireland's 
interests are fiscal harmonization and proposals for 
economic and monetary union. Ireland has been a full 
participant in the European Monetary System (EMS) 
since its inception in March 1979. This has provided a 
framework for improving the economy by stabilizing the 
Irish pound, containing wage increases, reducing 
inflation, and encouraging exports. 

Ireland has traditionally been a rural-based economy, 
and farm products continued to contribute significantly 
to the total export value in 1994. However, Government 
economic strategy during the past several years has 
concentrated on building up indigenous industries, 
including mineral resource development. Under the 
various Minerals Development Acts passed between 
1940-79, the Minister for Energy was empowered to 
grant licenses and mining rights for prospecting as well 
as subsequent development. Most mineral exploration 
and development is subject to state regulation. The 
Geologic Survey of Ireland is responsible for the 
development of mineral information and for technical 
management of the state mineral licensing and leasing 
system. The Survey also provides technical assistance to 
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the exploration and mining industry. 

Ireland has a proven geological potential for a variety 
of minerals. In 1994, the country was a significant 
producer of lead and zinc. Interest in gold exploration 
was ongoing, thus providing the impetus for the 
revitalization of the exploration sector within the past 
few years. Employment in mining and quarrying, 
including turf, was about 8,000 persons in 1994. (See 
table 2.) 

Aughinish Alumina Ltd. (AAL) completed plans to 
expand to improve efficiency and increase the capacity 
of its plant from an initial 800,000 mt/a of alumina to 1 
million metric tons annually (Mmt/a). The refinery was 
designed so that production could be doubled or tripled 
if the world market for alumina improves sufficiently. 
AAL imports most of its bauxite requirements from the 
Republic of Guinea. А secondary source is Brazil. 

The major market for AAL's alumina is primary 
aluminum smelters. British Alcan Aluminium PLC 
purchases 65% of the refinery's output for its smelter in 
the United Kingdom. The remaining 35% is purchased 
by Billiton Aluminium Ireland Ltd. for its smelter in 
Norway. 

Most exploration activity appeared to be focused on 
four areas that are known to contain significant gold 
mineralization. These areas are Avoca and Clontibret in 
the eastern part of the Caledonies. The other two 
districts occur in the western and southern parts of the 
Caledonies. 

Two companies, Glencar Exploration PLC and 
Andaman Resources PLC, were proceeding with gold 
exploration projects in Mayo County. MIM Holdings of 
Australia and Navan Resources PLC of Ireland were 
continuing their joint venture exploration programs in 
the Central Irish Midlands and in the Scottish Highlands, 
United Kingdom. MIM and Navan have been exploring 
for base metals in the Central Irish Midlands since mid- 
1989. 

A major upswing in activity in the lead and zinc sector 
was expected in Ireland. The country's output of zinc 
could double by the second half of the 1990's if the 
development of two new mines continues as planned. 
Several other potential projects also were under 
investigation at yearend. 

Tara Mines Ltd. was moving ahead with its previously 
planned major plant renewal including technical 
upgrading of mining and processing operations. The 
Tara Mine, at Navan, is one of the largest lead-zinc 
producers in Europe. 

Arcon International Resources PLC, formerly Conroy 
Petroleum and Natural Resources PLC, was proceeding 
with plans to develop its deposit in County Kilkenny 
after receiving planning permission from the Kilkenny 
County Council. The company submitted a planning 
application based on the construction of an underground 
mine, accessed from the surface by a 13% decline 
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midway between the two CW and G ore bodies. The ore 
bodies were reported by Arcon to contain an estimated 
6 Mmt of ore grading 11.3% zinc and 1.1% lead at a 
depth of 70 meters. Mine construction was expected to 
take 19 months to complete and would provide 200 jobs. 
The mine, during its estimated 10-year life, would be 
designed to produce 2,000 mt/a of lead and 60,000 mt/a 
of zinc in concentrates.’ 

The company's estimated cost of bringing the Galmoy 
Mine into production in 1995 was $80 million? 

A joint-venture project involving Ivernia West PLC 
and Minorco S.A. was continuing. Ivernia reported that 
drilling results on the Lisheen ore body in County 
Tipperary had increased estimated reserves and that the 
drilling program was expected to continue through 1994. 

The joint venture was proceeding with a full feasibility 
study and an Environmental Impact Statement. This 
would form the basis for a planning application for the 
Lisheen Mine development. Lisheen shares the same 
Rathdowney geologic trend as Arcon's Galmoy project, 
8 kilometers (km) away in County Kilkinney. 

Irish Steel Ltd. operated a scrap-based minimill near 
Cork and is the only steel producer in Ireland. 
Privatization of Irish Steel was still under consideration. 
The company was negotiating with its work force over 
a rationalization and investment program. The company 
went from four to three shifts in both its melting shop 
and rolling mill and was pursuing its program to 
improve operating efficiency. 

Ireland produced significant quantities of synthetic 
diamonds. Output was not quantitatively reported, and 
information was not available to make reliable estimates 
of production. 

The two companies that manufacture industrial 
diamonds and super abrasives are De Beers Industrial 
Diamonds Div. (Ireland), a subsidiary of De Beers 
Consolidated Mines (Pty.) Ltd. of South Africa, and GE 
Superabrasives Ireland, a subsidiary of General Electric 
Co. of the United States. 

A range of abrasives was produced from synthetic 
diamond, cubic boron nitride, and polycrystalline 
diamond (PCD). Trade names for the PCD products are 
Syndie for wire drawing blanks, Syndrill for rock cutting 
blanks, and Syndite for cutting tools and wear-resistant 
parts. All sales were to the export market. 

Gypsum Industries PLC continued with open pit 
mining of the Knocknacran gypsum deposit in County 
Monaghan. Estimated reserves reportedly would extend 
the mine life to 20 years, operating at a mine capacity of 
300,000 mt/a.* Reserves at Gypsum's two other mines 
had been exhausted and both were closed. 

Ivernia West PLC submitted a planning application to 
the Government Planning Authority to develop its 
Westport talc-magnesite deposit in County Mayo. The 
application was in the appeal process after initial 
rejection by the Mayo County Council. If the appeal is 


successful, Ivernia was expected to proceed with 
development. The open pit operation was expected to 
have an initial production capacity of 40,000 mt/a. 

Coal production was mainly semibituminous high-ash 
coal from the Connaught Field, and was used for 
electricity generation. Marathon Petroleum (Ireland) 
Ltd. progressed with the development of the Ballycotton 
natural gasfield off Ireland's coast in the Celtic Sea. 
The plan called for a single subsea well connected with 
the company's Kinsale Head Platform Bravo 14 km to 
the south. 

The company reportedly agreed to sell production 
from the gasfield to the Irish Gas Board (IGB). Kinsale 
Head, which has the capacity to produce up to 220 
million cubic feet per day, is Ireland's only source of 
natural gas. IGB was the largest single primary energy 
supplier to the industrial sector. 

A licensing round requesting bids covering acreage in 
the Erri and Slyne Troughs off the northwest Irish coast 
was underway. New incentives included abolition of 
royalities, the tax on profits reduced to 25%, and a 25- 
year retroactive exploration incentive allowing all 
exploration costs incurred in Ireland during the last 25 
years to be offset against future production. 

Ireland has a good network of roads supplemented by 
a Government-owned railroad. Two deepwater ports at 
Cork and Dublin are supplemented by 10 secondary 
ports. Most mine sites are easily accessible and no more 
than 600 km from either deepwater port. 

Ireland has a proven geologic potential for a variety of 
minerals. The mineral industry is expected to utilize the 
opportunities created by the boom in gold and lead-zinc 
exploration and renewed interest from multinational 
companies to continue mineral developments. 


The Geological Survey of Ireland has an active data 
collection program through mapping and resource-related 


studies and offers technical assistance. This should 


continue to be a significant benefit and encouragement to 
companies engaged in mineral resource activities. 


"Text prepared Apr. 1994. 

*Engineering & Mining Journal, July 1994, p. 14 WW. 

Where necessary, values have been converted from Irish pounds(I£) 
to U.S. dollars at the rate of I£1::US$1.54, the average rate for 1994. 

*Mining Annual Review, Mining Journal, June 1994,p.190 


Major Sources of Information 


Central Statistics Office 
Ardee Road 
Rathmines 
Dublin 6, Ireland 

Central Bank of Ireland 
Dame Street 
Dublin 2, Ireland 

Geologic Survey of Ireland 
Beggars Bush 
Haddington Road 
Dublin 4, Ireland 


Major Publications 


Central Statistics Office, Dublin: 
Statistics Bulletin. 

Central Bank of Ireland, Dublin: 
Quarterly Bulletin. 

Mineral Industry of Ireland 
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ТАВГЕ 1 


IRELAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 
METALS 
Alumina thousand tons 
Iron and steel: Steel, crude do. 
Lead: 


Mine output, Pb content 
Metal, refined, secondary 


Silver, mine output, Ag content | kilograms 
Zinc, mine output, Zn content 
INDUSTRIAL MINERALS 3/ 

Barite thousand tons 
Cement, hydraulic e/ do. 
Gypsum do. 
Lime e/ do. 
Nitrogen: N content of ammonia thousand tons 
Sand and gravel e/ 4/ do. 
Stone and other quarry products: e/ 

Limestone do. 

Other 6/ do. 


MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite and bituminous thousand tons 
Gas, natural: Marketed million cubic meters 


Peat: 
For horticultural use thousand tons 
For fuel use: e/ 
Sod peat 7/ do. 
Milled peat 8/ do. 
Total do. 
Peat briquets e/ do. 
Petroleum refinery products: 9/ 
Liquefied petroleum gas thousand 42-gallon barrels 
Naphtha. do 
Gasoline, motor do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Refinery fuel and losses do. 
Total e/ do. 


e/ Estimated. r/ Revised. 
1/ Table includes data available through Dec. 1994. 


1990 


885 е/ 


326 


35,300 


15,000 e/ 
8,000 e/ 


167,000 


101 
1,630 
394 
112,000 


395 e/ 


7,500 


9,000 
2,000 


45 
57 


229 


1,410 
5,020 
6,430 

400 


204 
497 
3,020 
4,600 
4,050 
425 
12,900 


1991 


249 


1,000 
3,770 
4,770 

400 


350 
400 
3,000 
4,500 
4,000 
400 
12,700 


1992 


973 
257 


42,900 
12,000 
13,100 
195,000 


13,800 


осо 


1993 


1,100 
326 


48,400 
12,000 
13,000 
194,000 


53 
1,600 
318 
100,000 
367 
7,500 


300 


1,000 
5,500 
6,500 

400 


325 
350 
3,120 
5,000 
4,540 
400 
13,700 


2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
3/ Ireland also produces significant quantities of synthetic diamond and is the major supplier to the United States. However, output is 


not quantitatively reported and general information is inadequate to make reliable estimates of output levels. 


4/ Excludes output by local authorities and road contractors. 
5/ Reported figure. 


6/ Includes clays for cement production, fire clay, granite, marble, rock sand, silica rock, and slate. 


7/ Includes production by farmers and by Bord Na Mona. 
8/ Includes milled peat used for briquet production. 
9/ From imported crude oil. 


ТАВГЕ 2 
IRELAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of 
Commodi and major equity owners main facili Annual capaci 

Alumina Aughinish Alumina Ltd. Aughinish Island, County Limerick 800 
Barite Magobar Ireland Ltd. Silvermines, County Tipperary 240 
Cement Irish Cement Ltd. Plants in Limerick and Platin 2,000 
Lead-Zinc Outokumpu Oy Tara Mine, Navan, County Meath 215 
Natural gas, million cubic feet Marathon Oil Co. Kinsale Head Field, Celtic Sea 75,000 
Peat Bord Na Mona (Government Peat Board) Production mainly in midlands 4,200 
Petroleum, refined barrels per day Irish Refining Co. Whitegate, near Cork 56,000 
Steel Irish Steel Ltd. 


Haulbowline, near Cork 350 


Digitized by Google 


THE MINERAL INDUSTRY OF 


ISRAEL 


By David Izon! 


The mineral industry of Israel was based mainly on the 
extraction of evaporites from the Dead Sea, phosphate 
rock mining, the manufacture of fertilizers, and gem 
cutting from imported stones, particularly diamonds. 

Israel was the world's second largest producer of 
bromine and bromine compounds, the third largest 
producer of potash, and the seventh largest producer of 
phosphate rock. The country accounted for about 1% of 
the world's refractory-grade magnesia, produced from 
Dead Sea brine. 

Israel processed a number of imported raw materials 
for reexport, such as cut diamond, polished gemstones, 
fertilizer, petroleum products, inorganic chemicals, and 
primary metal products. The diamond cutting and 
polishing trade alone accounted for about 1696 of the 
value of total imports and about 25% of the value of 
total exports. 

Investment by foreign interests was encouraged 
through the 1990 Investment Encouragement Act. The 
Government's new minerals right law exempted the 
Dead Sea Works from obtaining planning permission for 
a list of specific projects. 

Israel continued to encourage foreign private 
investment and offered favorable tax treatment and full 
repatriation of capital and profits in addition to other 
incentive programs under the Investment Encouragement 
Act as amended in 1990. The Government's industrial 
expansion program continued with the expansion of the 
chemicals and construction industries. Several programs 
were being implemented to create more jobs and train 
technicians and engineers. 

New incentives encouraged import and export 
businesses as foreign exchange for authorized imports 
were granted and exporters were permitted to deposit 
10% of their foreign currency earnings in foreign banks 
for up to 1 year. Also, Israeli residents were permitted 
to keep foreign currency they received from abroad in 
resident foreign currency accounts and purchase foreign 
securities on approved stock exchanges. 

Although the Government remained committed to 
privatizing the economy, it has been slow to implement 
proposed reforms. The Government was engaged in 
serious negotiations with the Governments of Egypt and 
Qatar for a 25-year natural-gas supply project for their 
energy needs. These projects required a combined 


investment of about $5 billion. 

The Ministry of the Environment was established in 
1989 to issue guidelines and regulations for stricter air 
pollution controls in major cities and industrial areas. 
The Government looked to the United States for 
expertise in this field and generally adopted the U.S. 
standards, and, in most cases, preferred the U.S. 
controls. Pollution control equipment was supplied by 
U.S. companies. These guidelines or regulations provide 
specific standards for industrywide operations in the 
country. 

The traditional market for Israel's mineral products, 
particularly in Western Europe and North America, 
remained slow, mainly owing to the relatively sluggish 
economies in these regions. Israel was one of the most 
trade-dependent countries in the world, with more than 
55% of the country's gross domestic product dependent 
on trade. The major mineral commodities traded were 
mostly evaporites for chemicals, fertilizers, salt, and cut 
and polished gemstones, particularly diamond. 

Israel'S most important trading partners were the 
European Union (EU) and the United States, accounting 
for two-thirds of all exports and imports. Israel's key 
exports to the United States was polished diamonds, 
other gemstones, and metals. Imports from the United 
States included transport equipment, chemicals, rough 
diamonds and precious stones. 

The Government was still the principal owner of most 
of the country's mineral-related industries. The diamond 
cutting and polishing industry was privately owned as 
were the cement and potassium nitrate manufactures. 

Production for most of Israel's fertilizer products rose 
by about 1096 in 1994. Potash production declined 
slightly in 1994. Production of potassium nitrate also 
declined due to a fire that damaged a unit of the Haifa 
Chemicals’ plant at Mishor Rotem. (See table 1.) 

The total evaporite industry employed about 5,000 
workers at many sites throughout the country, mostly 
along the Dead Sea and in the Negev Desert. The 
diamond processing industry employed about 9,000 
persons. 

The main cement producer in Israel, Nesher Israel 
Cement Enterprises Ltd. (Nesher), put cement 
production at same level as 1993 at 1.38 million metric 
tons per year (Mmt/a). Cement imports for 1994 were 
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down by about 50% from 1993 at 40,000 tons. All 
cement produced was for domestic consumption. Work 
on a 1-Mmt/a clinker line at the Ramala plant was 
commissioned in July 1994, at a cost of $135 million.” 
The plant capacity is expected to be increased to 1.5 
Mmtü/a on its second stage of development. A new 
10,000-mt cement silo was installed at Har-Tuv. 
Palletizing equipment also was installed that would allow 
Nesher to market cement in 50-kilogram bags. 

Israel does not produce diamonds but cuts and polishes 
imported rough diamonds and gemstones. These polished 
diamonds were exported mainly to the United States and 
the Pacific Rim countries. Israel purchased most of its 
diamonds through De Beers’ Central Selling 
Organization. Annual imports of rough diamond 
accounted for about 20% of world sales and about 10 
million carats of diamond. 

Israel Chemicals Ltd. (ICL) controlled most of the 
Dead Sea- based evaporite minerals industry. According 
to the Government, 25% of ICL's shares were sold to an 
Israeli industrialist in 1994. ICL operated several 
subsidiary companies, such as Dead Sea Works (DSW), 
a leading producer of magnesium chloride, and 
potassium chloride, and Dead Sea Bromine Group 
(DSBG), which mainly produced bromine and bromine 
compounds. Earlier in 1994, ICL separated DSBG from 
DSW. 

DSW's net profits were up by 54% owing to higher 
potash prices on international markets in 1994, with a 
total sales figure of $296 million. Production was was 
about 2.1 Mmt, a slight decline from 2.18 Mmt in 1993. 

DSBG's planned $11.5 million expansion of its 
bromine plant at Sdom continued in 1994. The new 
plant, scheduled to come on-stream in 1995, would 
increase the group's bromine production by 40,000 mt/a 
to 180,000 mt/a. According to DSBG, the unit would 
incorporate all improvements and new innovations that 
were developed at DSW and utilize the latest technology 
for waste treatment. Some of ICL's other subsidiaries 
were Dead Sea Periclase Ltd. and Rotem Amfert Negev 
Ltd. 
The Government planned to sell about 57926 of ICL's 
shares by yearend 1995. This was in accordance with 
privatization plans for ICL and its subsidiaries. The 
Government signed an agreement between the Ministry 
of Finance and five other ministries that permitted 
subsidiaries of DSW to proceed with investment and 
development programs without being subject to building 
and development licenses. Several expansion programs 
for ICL's subsidiaries were being implemented in 1994. 

The supply of bromine, chlorine, potash, and 
magnesium salts from Dead Sea brine was virtually 
unlimited. Reliable information on Israel's phosphate 
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reserve base was not available. 

Israel had 4,500 kilometers (km) of roads, the majority 
of which was paved. There were three ports at Ashdod, 
Elat and Haifa. A total of 708 km of pipelines carried 
crude oil from the Port of Elat, on the Gulf of Aqaba, to 
the Haifa and Ashdod oil refineries. There were also 89 
km of natural gas pipelines and 290 km of pipelines 
carrying refined petroleum products. About 8546 of the 
traffic on Israel's 594-km rail system was involved in the 
transport of potash and phosphate materials from the 
Dead Sea and the Negev Desert to the Ports of Ashdod 
and Haifa. 

The mineral industry in Israel is expected to continue 
experiencing significant economic growth for the next 
decade as the country continues to improve its 
relationship with neighboring Arab States. Because of 
the warming of regional relations, the Government 
decided to shift its dependence from coal and oil for 
producing electricity to regional sources of natural gas. 

Israel's continued high levels of unemployment may 
begin to decline because of the decline in influx of 
immigrants from the former Soviet Union. However, the 
immigrants provide a growing skilled work force, which, 
coupled with increasing regional political stability, 
should benefit the economy in the long run. Israel's 
economic success could be attributed to its ability to 
utilize its abundant work force. Expansion programs in 
the cement, fertilizer, gem cutting, and salt industries 
should translate into increased jobs. Israel's mineral 
industry is expected to remain export-oriented and 
continue to fluctuate with world cominodity prices. Its 
economic growth could increase the domestic 
consumption of mineral commodities. Trends to export 
higher-valued mineral products, such as custom 
fertilizers, technical-grade chemicals, and other high-tech 
specialty items, should continue. 


Text prepared July 1995. 
*Where necessary, values have been converted from new Israeli shekels (NIS) to 
U.S. dollars at the rate of NIS4.41 =US$1.00in Dec. 1994. 


Other Sources of Information 


Central Bureau of Statistics, Tel Aviv: 
Monthly Bulletin of Statistics. 


Israel Economist International Enterprises, Jerusalem: 
The Israel Economist, monthly. 
Office of Technical Data Services 
Geological Survey of Israel 
30 Malkhe Yisrael Street 
Jerusalem 95501 
Israel. 
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ISRAEL: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 
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data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
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3/ In addition to the commodities listed, a variety of other crude construction materials are produced, bit available information is inadequate to make reliable 


estimate of output levels. 
4/ Revised to zero. 


5/ Reported figure. 
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THE MINERAL INDUSTRY OF 


ITALY 


By Harold К. Newman! 


The Italy has been a significant processor of imported 
raw materials as well as a significant consumer and 
exporter of mineral and metal semimanufactured and 
finished products. The country was Western Europe’s 
second largest cement producer after Germany, and the 
manufacturing of steel products was of world 
Significance. Although Italy was an important producer 
of dimension stone, feldspar, and marble, and produced 
almost one-half of the world’s pumice, the minerals 
sector experienced a further decline. Most traditional 
mining either had stopped because of reserve depletion 
or had been suspended for environmental reasons. 

In 1994, there was an improvement in the Italian 
economy as measured by output growth, and inflation 
was reduced to less than 4%. Iron and steel, ceramics, 
and chemicals were among the positive export sectors. 
Unemployment, at the rate about 11% of the working 
population, continued to be a problem. 


Government Policies and Programs 


The basic mining legislation of Italy was Royal Decree 
No. 1443 of July 29, 1927, as amended by Law No. 
1360 of November 7, 1941. This law vested ownership 
of subsoil minerals to the state. With certain limitations, 
quarried minerals were the property of the private 
landowner. Foreigners were permitted to explore, own, 
and operate mines but had to incorporate under Italian 
laws. Petroleum activities were governed by Law No. 
6 of January 1957, as amended by Title II of Law No. 
613 of July 21, 1967. Ownership of petroleum and gas 
also was vested in the state. Concessionaires were 
required to turn over 9% of all extracted hydrocarbons 
to the state or pay an equivalent sum. 

Law No. 752, regulating mining in Italy, was 
approved by the Parliament on June 10, 1982. In 
general, the law strengthened involvement of the 
Government in the mineral industry. The 
concessionaires would have to reimburse the state for its 
contributions, starting after the property has been in 
production for 3 years. Mining of strategic minerals 
wiould be kept operational at the Government’s expense. 
No stockpiling programs were under way in Italy except 
normal industrial stocks and stocks of crude oil for 90 
days of consumption. 

Under Italy’s mining policy, copper, gold, lead, 


manganese, molybdenum, nickel, tungsten, zinc, and 
zirconium were identified as minerals considered 
essential for the Italian economy and were to be given 
priority in the funding of Italian companies for 
exploration abroad. 


Environmental Issues 


There has been increasing sensitivity to environmental 
problems and resistance to the construction of new coal- 
fired and nuclear electricity-generating plants. 
Production of potash and some rock salt has been 
suspended until adaptations to conform to environmental 
regulations have been implemented. Strict enforcement 
of regulations was expected to induce private and public 
industries to install more pollution-control devices. | 


Production 


The aggregated growth in the extractive industries was 
minimal. Among the metallic ores, lead, manganese, and 
zinc were mined in 1994, although production was 
declining significantly. Lead and zinc mining was 
expected to cease by yearend 1995. 

Italmagnesio SpA's Dosseni magnesium mine remained 
closed throughout 1994. Reportedly, the closure was for 
economic and environmental reasons. Italmagnesio’s 
magnesium alloy and anode production continued. 

Industrial mineral production remained the most 
important sector with overall output remaining more or 
less constant. Domestic production of natural gas and 
petroleum continued to increase. Italy’s most notable 
contribution to global mineral commodity supplies 
continued to be its production of processed materials 
based on imported raw materials. (See table 1.) 

In 1994, the country ranked seventh globally in steel 
production and was second after Germany among 
European Union (EU) producers. Italy also ranked 
seventh globally in cement output and first in crude oil 
refining capacity among EU producers. 

Italy increasingly has become dependent on its trade 
with other EU countries. It has been estimated that 
Italy’s share of total exports going to EU partners 
increased from 48% in 1981 to more than 60% in 1993. 
(See table 2.) 
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Structure of the Mineral Industry 


Private and public companies owned facilities for the 
production and processing of minerals, metals, fuels, and 
products. However, some state-owned enterprises were 
retained for economic and employment reasons. The 
Government bank allocated credit to  state-owned 
corporations to avoid the social impact of closure of 
uneconomic ventures. The primary minerals 
administrative agency was the Direzione Generale delle 
Miniere, which also collected mineral statistics. (See 
table 3.) 


Commodity Review 
Metals 


Alumina and Aluminum.—Alumina in Italy was 
produced only by Eurallumina S.p.A., at Portoscuso in 
Sardinia. The company was owned jointly by Alumix 
S.p.A. (52.196) and by Australian interests. Almost all 
alumina in Italy was produced from imported bauxite, 
most of which was obtained from Australia and Guinea. 
Bauxite was no longer mined in any significant amount 
in Italy. 

Alumix S.p.A., part of the state holding company Eute 
Fiere Italiane Atacchine, was the only primary aluminum 
producer in Italy. Alumix operated five smelters: one at 
Bolzano, one at Porto Marghera, and two at Fusina, all 
of which are near Venice, and one at Portoscuso in 
Sardinia. 

More than 80% of the production was used 
domestically. Italy imported almost 50% of its total 
aluminum requirements. Details on output and/or 
capacity were not readily available on Italy's several 
secondary aluminum producers. 


Copper.—lItalian refined copper production has 
remained fairly consistent. Enirisorse S.p.A., formerly 
Nuova Samim S.p.A., was the largest producer of 
refined copper, lead, and zinc metal in Italy, employing 
almost 3,350 workers. Enirisorse produced about 55% 
of Italian copper metal. Virtually all of the country’s 
output was derived from scrap, ashes, slag, and other 
residues. 

Enirisorse also produced antimony metal, bismuth, 
gold, and silver. All sources of Enirisorse’s scrap, from 
copper and aluminum cables to batteries, were handled 
by two subsidiaries, Nonfermet S.p.A. and Eurobatex 
S.p.A., which selected and sorted the material before 
passing it on to the refining plants. 

Secondary copper was produced by Enirisorse at 
Paderno Dugnano, near Milan, using alloy scrap and 
low-grade copper scrap as raw materials. Plant capacity 
for secondary copper was 50,000 metric tons per annum 
(mt/a). Copper scrap from European sources was 
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refined by Enirisorse at its Porto Marghera copper-zinc 
plant, near Venice. Copper cathode capacity at the plant 
reportedly was increased to 60,000 mt/a. In an attempt 
to reduce the cost of scrap material, a new furnace using 
Boliden technology will produce 25,000 mt/a of blister 
copper from lower grade dusts, which will then be fed 
into the existing Maerz anode furnace. 


Lead and Zinc.—lItaly imported most of its supplies 
of lead and zinc concentrates, with Canada being the 
largest single source for lead and zinc concentrates. 
Within Italy, most lead and zinc concentrate production 
came from Enirisorse's mines in Sardinia. This 
production had virtually stopped because reserves have 
been depleted. There was a small quantity of byproduct 
lead concentrate produced from fluorite operations. 
Enirisorse's lead and zinc smelters were also in Sardinia, 
and the zinc electrolytic plant was near Venice. The 
Porto Vesme smelter in Sardinia produced primary lead 
and zinc metal and cadmium, while the San Gavino 
complex, near Porto Vesme, produced refined lead and 
byproducts, such as bismuth, gold, and silver. Secondary 
lead, including soft lead and alloys, was produced by 
Enirisorse at the Paderno Dugnano and Marcianise 
plants, whose capacities were 50,000 mt/a and 35,000 
mt/a, respectively. 

In 1994, Enirisorse's zinc smelter in Crotone was 
closed, pending a decision whether to go ahead with 
production or convert to other types of processing. This 
smelter was acquired from Pertusola Sud S.p.A. in 1990 
and expanded Enirisorse's control over the country's 
lead and zinc industry. Enirisorse operated four zinc 
plants with a total capacity of 349,000 mt/a. The 
company also produced cadmium and germanium. 


Steel.—Italy was the second largest producer of crude 
steel in the EU, after Germany. About 40% of steel in 
Italy was produced by basic oxygen furnaces and 60% 
was produced by electric arc furnaces. In Italy, about 
one-half of the steel was produced by private companies, 
with the rest by Government-owned enterprises. АП 
iron ore was imported in 1994, of which 37% came 
from Australia and 35% from Brazil. The country’s steel 
industry imports about 3.5 million metric tons a year 
(Mmt/a) of scrap, mostly from France and Germany. 

Ilva S.p.A. was the country's largest steel company. 
With a crude steel output of about 10.6 Mmt/a, Ilva was 
the sixth largest steel producer in the world. Flat 
products were the company's main strength, with 
Taranto being one of the largest flat-rolled steel centers 
in the world. Ilva employed about 45,000 workers in 
1994. Almost 20% of the company's steel was exported. 
Ilva continued to be a major importer of metallurgical | 
coal, primarily from the United States. 

Ilva was in the process of divesting itself of facilities 
to make long products and changing almost entirely to 


light, flat-rolled products. The company reportedly was 
considering private investment in the company's core 
business and the sale or closure of the rest. Investors 
could be either domestic or foreign. At yearend, details 
of the privatization were being considered by the 
Government. 

Several Italian and foreign steel companies have 
expressed interest in buying Ilva Laminati Pianti (flat 
products) and Acciai Speciali Terni (stainless steel 
products) of the Ilva group. Presentation of preliminary 
nonbinding offers were due in February 1994. 


Industrial Minerals 


Asbestos.—Amiantifera di Balangero S.p.A. was the 
only company in Italy that produced asbestos. The San 
Vittore Mine was the only significant asbestos producer 
in Western Europe. The surface mine was in the village 
of Balangero near Lonzo, about 50 kilometers (km) 
north of Turin. Reserves were estimated to be large, and 
the grade of asbestos averages more than 6% fiber. 
Tailings were stored in a valley about 4 km from the 
mill. Owing to reduced demand, production started to 
decline in the late 1970's. It went from 165,000 metric 
tons (mt) tons in 1977 to about 35,000 mt in 1990. 

At yearend 1990, the mine had ceased production and 
remained closed through 1994. The future of the mine 
reportedly was uncertain because of environmental 
problems. The Government's announcement of new 
legislation that, if passed, would result in the termination 
of chrysotile and amphibole applications within Italy, 
could result in the mine being permanently closed. 


Barite.—Three companies in Italy were mainly 
producing barite: Mineraria Baritina S.p.A., with mines 
at Trentino, Monte Elto, and Primaluna, east of Milan; 
Samatec S.p.A. with one mine at Mastricarro in Calabri 
and one mine at Schilipario in the Alps; the Sardinian 
regional government's holding company Ente Mineraria 
Sarda, with mines at Barega, Iglesias Province, Mont 
'Ega, Narcao Province, and Monte Tamara Province in 
Sardinia. 

Most of the mines produced a 91% to 92% BaSO, 
granulated barite that was used by the well-drilling 
industry. The Mont 'Ega Mine produced a relatively 
high-grade 97% barite material that was used by the 
chemical industry. 


Cement.—lItaly was a major EU producer of cement, 
second only to Germany in the EU, and ranked seventh 
in the world. Italcementi S.p.A. was the largest of Italy's 
SO cement producers, with about 40% of the Italian 
market. 


Clays and Refactory Materials. —Unimin S.p.A. was 
the largest supplier of raw materials for the abrasive and 


refractory markets in Italy. Unimin’s production 
facilities were in the city of Massa, in the Carrera area. 
Unimin imported bauxite from Brazil and China, kyanite 
from Brazil, flint clay and kaolin from China, and 


 andalusite from South Africa to augment its domestic 


raw material production. 

Most of Italy's bentonite mining took place on the 
island of Sardinia, with processing plants on the 
mainland. More than one-half of the country's bentonite 
production came from Industria Chimica Carlo Laviosa 
S.p.A. The company's main mining activity was in the 
Pedra de Fogu and Puntenuova areas of Sardinia. 
Production from these areas fed the processing plants at 
Oristano in Sardinia and at Livorno, south of Pisa. 
Montmorillonite clay (white bentonite) was quarried at 
S'Aliderru in northwestern Sardinia. Caffaro S.p.A., 
operating in Sardinia, was Italy's only producer of acid- 
activated montmorillonite. The clay was shipped to the 
company's plant at Porto Marghera near Venice. Several 
small bentonite producers operated on the mainland, at 
Foggia in the district of Puglia, and at Pietracuta di S. 
Leo in the Pesaro district. 

Acdal S.p.A., a subsidiary of Industria Generale 
Ceramiche S.p.A., produced about 150,000 mt/a of clay 
from its Cave del Mastro operation at Lozzolo, near 
Gattinara, in the Province of Vercelli. About 8096 of the 
clay was used in the manufacturing of tile. Industria 
Chimica Carlo Laviosa S.p.A. produced clay at Cagliari 
in Sardinia. The company operated several quarries in 
the Province of Nuoro, with production amounting to 
about 130,000 mt/a. 


Feldspar.—Italy was the world's leading producer of 
feldspar and feldspathic minerals. These materials were 
important constituents of ceramic tile. Italy accounted for 
30% of world tile output and more than 50% of the total 
tile produced in the EU. In Italy there were more than 
350 small companies producing tiles, employing about 
30,000 workers. Clay was imported from France, 
Germany, and the United Kingdom. 

The largest producer of albite was Maffei S.p.A., 
which operated a surface mine at Pinzola in the Trentin 
district. Miniera di Fragne S.p.A. also produced albite 
from its surface mine at Mud di Mezzo and processed 
the material at its processing plant at Aladna Valsesia in 
Vercelli. 


Fluorspar.— Production of fluorspar in Italy has been 
steadily declining. The main fluorspar-producing area 
was in the Gerrai region, about 40 km from Cagliari, 
Sardinia. Six mines were in operation: two in Sardinia, 
operated by Mineraria Silius S.p.A. at Genna Tres 
Montes and Muscadroxiu; and four in the Latium/Lazio 
area. Soricom S.p.A. operated the mine at Pianciano, 
and IPIM S.p.A. operated mines at Prato del Casone and 
Acquaforte e Valentano. 
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Assets and operations of Mineraria Silius were taken 
over by Nuova Mineraria Silius S.p. A. However, the 
Sardinian regional autonomous government maintained 
its majority share in the company's equity. Production 
capacity of Mineraria Silius was about 110,000 mt/a of 
fluorspar, 30,000 mt/a of barite, and 15,000 mt/a of lead 
concentrate. 


Marble.—Marble and travertine production from the 
world famous quarries at Massa and Carrara has 
increased slightly in the past 2 years. Italian marble 
occurred in many localities, from the Alps to Sicily, and 
was quarried at hundreds of operations. The most 
important geographic area producing white marble was 
in the Apuan Alps in Tuscany, particularly near the town 
of Carrara. The Lazio region, Lombardy, the Po Valley, 
Puglia, the Island of Sicily, and Venice were important 
colored marble-producing areas. 

About one-half of production was in block form, and 
45% of total production was exported. Annual output of 
the Carrara district was about 700,000 mt, or almost 
35% of the country's total white marble production. 

Other major areas included the Valle di Susa, near 
Turin in the northwestern Italian Alps; the valley of the 
Po River in Lombardy; the Verona-Vicenza area of 
Venice; and the vicinity of Benevento, northeast of 
Naples in southern Italy. Reserves were considered to be 
unlimited. 


Perlite.—Since the closing of the perlite mines on the 
Island of Ponza off the coast of Naples, most of the 
perlite produced in Italy comes from Sardinia. Perlite 
was produced by Perlite S.p.A. at Monti Arci from a 
volcanic zone of that name in west-central Sardinia. 
Perlite’s processing facilities were at Torre Grande near 
the Port of Oristano. 


Potash.—The production of potash continued to be 
suspended. The main reasons for the suspension were the 
result of a severe drought that has restricted availability 
of process water to the plants and the prevention of 
removal of waste material and mine water owing to 
environmental/ecological concerns. At yearend, the three 
underground mines that were operating in Sicily at 
Pasquasia, Racalmuto, and Realmonte were on standby. 


Pumice and Pozzolan.—Italy was the world's leading 
producer of pumice and pozzolan. The Mediterranean 
Island of Lipari, 40 km off the northern coast of Sicily, 
was the focus of the Italian pumice industry. Two 
companies in Italy quarried pumice for world markets, 
Italpomice S.p.A. and Pumex S.p.A. Pumex, with about 
a 650,000-mt/a capacity, was Italy’s largest pumice 
producer. The company quarried the Mount Pelato 
deposit on Lipari. Most pumice was exported to the 
United Kingdom. W. R. Luscombe Ltd., formerly an 
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equity partner, became a wholly owned subsidiary of 
Pumex. Italpomice produced pumice at Acqualcalda on 
Lipari, with an output of about 70,000 mt/a. 


Pyrite.—Pyrite was mined almost exclusively by 
Solmine S.p.A. at its Compiano Mine in Tuscany. The 
Niccioleta Mine was closed in late 1992 because of 
mineral reserve depletion and associated problems. 
Societa Edem S.p.A. produced small amounts of pyrite 
in its Val de Castello Mine. 


Salt.—Italy's three major producers of salt were 
Italkali Societa Italiana, Solvay S.p.A., and Societa 
Montecatina. Salt was produced at seven areas in Italy. 
Italkali, based in Sicily, was a major producer of rock 
salt, with underground mines at Racalmuto and 
Realmonte in Agrigento, Petralia in Palermo, and 
Pasquasia in Enna. In addition, Solvay operated mines in 
Tuscany at Buriano, Ponteginori, and Querceto. Solvay 
moves the salt extracted by solution mining via pipeline 
to its Rosignano plant to produce sodium carbonate and 
bicarbonate by electrolytic processing. 

Societa Montecatina operated the Timpa del Salto salt 
brine chamber at Calabria. The ultra pure (99.9% NaCl) 
salt was shipped to the Endichem plant at Porto 
Marghera to produce chlorine and sodium. 


Sulfur.—Italy, once the world’s leading producer of 
mined sulfur, was a modest producer of sulfur in 1994, 
obtaining one-half or more of its output as a byproduct 
of petroleum refinery operations. Other sources were 
iron and cupreous pyrite deposits in the Maremma 
district of Tuscany. Elemental sulfur was obtained from 
pyrite from Solmine’s Campiano Mine in southern 
Tuscany. Sulfuric acid was produced at the Torviscosa 
plant near Porto Marghera. 


Talc.—Talco e Grafite Val Chisone S.p.A. operated 
two underground mines at Pinerolo near Turin. The 
white talc, mined from metamorphic rocks, has been of 
very high quality. Talco owned 10% interest in an open 
pit mine at Orani, in Sardinia, with the other 90% 
belonging to the Sardinian Mining Board. Talco Sarda 
S.p.A. also operated a mine at Orani. Talco e Grafite 
Val Chisone S.p.A. operated an underground mine at 
Fontane, and Industria Mineraria Italiana S.p.A. (IMI) 
operated mines at Largone and Predaccia in Val 
Malenco, northern Italy. About 35% of IMI’s production 
reportedly was exported to France, Germany, and the 
Netherlands. 


Mineral Fuels 
The country relied heavily on imported energy, 


satisfying 80% of total demand with purchases from 
abroad. Energy was the largest deficit item in the trade 


account. Ente Nazionale Electria (ENEL), the state 
electricity corporation, imported about 15% of its 
electricity from France and Switzerland. 


Coal.—Domestic production of lignite in Italy was 
concentrated on one surface mine at St. Barbara, in 
Tuscany, operated by ENEL for use in domestic 
electricity production. Production from Carbosulcis 
S.p.A.’s underground subbituminous coal (sulcis) mine 
in Sardinia ceased, and the mine closed. Italy was 
heavily dependent on imported coal, mostly from the 
United States and South Africa, to meet its coal 
requirements. 


Geothermal Energy.—Most Italian geothermal energy 
is produced in the Larderello, Monte Amiata, and 
Travale areas in Tuscany. Geologic, geostructural, and 
seismic exploration has been actively pursued in these 
areas along with research for power stations exploiting 
geothermal energy. 


Natural Gas and Petroleum.—More than 100 natural 
gasfields were in operation, of which 70% were located 
offshore. Natural gas supplied almost 25% of Italy's 
total energy needs. About 35476 was produced 
domestically. More than 25% was imported from 
Algeria through a 1,070-km-long natural gas pipeline 
from Algeria to Mazzara del Vallo in Sicily. The former 
Soviet Union continued to supply 25% of the country's 
natural gas through a pipeline across Austria and the 
Czech Republic. 

About 20% of Italy's very small domestic petroleum 
production came from Sicily. With an annual 
consumption of almost 95 Mmt of petroleum, Italy was 
the EU's second largest petroleum consumer after 
Germany. 

Unione Petrolifera represented the country's private oil 
companies. The Saras refinery was the largest in Italy 
and reportedly was the most competitive in the 
Mediterranean area. 

Italy was almost totally dependent on imported 
petroleum. With no large coal or gas industries, 
petroleum accounted for 75% of the country's energy 
needs. 


Infrastructure 


A total of 20,085 km of railroad track was operational 
in 1994. Highways totaled 294,410 km. Superhighways 
totaled 5,900 km, and 7,010 km of Italy's roads was 
unpaved, mostly in the southern half of the country. 
There were 1,203 km of crude oil pipelines in service, 
2,143 km of refined product pipelines, and 13,740 km of 
gas pipelines. 


Outlook 


Public and private spending on environmental controls 
was expected to grow, particularly in the areas of water- 
treatment and transportation equipment and services, 
urban and industrial waste disposal, soil contamination, 
and emissions. 

Mining of metallic ores is expected, for all practical 
purposes, to cease. The metals processing industry, 
based primarily on imported stocks, will continue to play 
an important role in Italy's economy. Italy is expected to 
remain a large producer of secondary aluminum and the 
second largest producer, after Germany, of crude steel 
in the EU. 

The industrial minerals quarrying industry and 
preparation plants will remain sigmficant in Italy, 
especially the production of barite, cement, clays, 
fluorspar, marble, and talc. Italy will continue to be the 
world's leading producer of feldspar, feldspathic 
minerals, and pumice. The ceramics sector will continue 
to be important, particularly regarding exports. 

Domestic output of natural gas, crude petroleum, and 
petroleum refinery products is expected to grow, while 
Italy will continue to depend on imported coal, gas, and 
petroleum. 


Text prepared Aug. 1995. 


Major Sources of Information 


Ministero dell' Industria, del Commercio e dell' 
Artiginato 
Via Molise, 2 
00187 Rome, Italy 
Includes: 
Direzione Generale delle Miniere. 
Corpo delle Miniere. 
Associazione Mineraria Italiana per l'Industria Mineria 
e Petrolifera 
Via A. Bertoloni, 31 
00197 Rome, Italy 
Instituto per il Tratamento dei Minerali 
Via Molise 2, 
00187 Rome, Italy 


Major Publications 


Annuario di Statistiche Industriali. 

Annuario Statistico Italiano. 

Bolletino Mensile di Statistica. 

Relazione sul Servizio Minerario e Statistica delle 

Industrie Estrative in Italia, published annually. 

Statistica Mensile del Commercio con l'Estero 
Statistica Annuale del Commercio con l'Estero. 

L'Industria Mineraria published monthly. 
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ТАВГЕ 1 
ITALY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Q 7 ЭС eve eve ЭСА , 


Aluminum: 


Alumina 752,000 805,000 762,000 r/ 840,000 825,000 
Bauxite 338 8,600 97.500 r/ 90,100 90,000 
Metal: 
Prima 232,000 206,000 161,000 156,000 177,000 
Second 350,000 343,000 353,000 346,000 319,000 
Antimony: Oxides, gross weight 940 861 1,170 942 900 
JSismuth mete 34 45 20 r/ 15 $ 
Cadmium metal, smelter 691 658 742 517 659 
opper: Metal, re ; $ 83,000 82,500 76,000 90,300 81,000 
Tron and steel: Metal: 
Pig iron thousand tons 11,900 10,900 10,500 11,100 11,200 
Ferroalloys: 
Blast fa mace: 
Ferromanganese =- [/ - == == — 
Silicon pig iron е/ 1,000 600 500 500 500 
Electric france: 
Ferrochromium $3,100 47,200 60,300 53,500 22,700 
Ferromanganese 41,800 14,100 17,100 17,000 16,000 
Ferrosilicon 39,800 12,600 12,000 3,350 =- 
Silicomanganese e/ 56,000 $5,000 50,000 50,000 50,000 
^ Silicon metal 13,000 6,200 10,000 == == 
Other e/ 14,500 14,500 12,000 12,000 10,000 
Total с, , , , э 
Steel, crude 25,400 25,000 24,900 25,700 26,100 
Semimanufactures do. 23,100 23,800 23,300 21,800 22,800 
Lead: 
Mine output, Pb content 16,000 14,200 16,000 10,000 7,400 
etal, refined: 
Primary 64,600 112,000 102,000 89,900 91,700 
Seconda 102,000 96,500 84,300 92.900 114,000 
ota , , , , , 
Magnesium: 
Minc output, Mg content 7,920 3,910 =- == -- 
etal, primary 5,730 3,920 r/ 1,210 r/ — — 
anganese, mine output: 
ss weight 6,660 8,340 8,350 r/ 8,300 8,000 
content 1,660 2,350 2,090 r/ 2,080 2,000 
Silver metal kilograms 105,000 179,000 129,000 r/ 93.400 90,000 
Zinc: 
Mine output, Zn content 43,000 36,300 35,000 r/ 7,100 26,700 
etal, primary 264,000 264,000 253,000 254,000 242,000 
Asbestos 3,860 15,000 — — — 
Barite : 44,300 88,500 74,900 r/ $2.000 61,000 
Bromine e/ 400 400 300 300 300 
Cement, hydraulic thousand tons 40,000 40,800 r/ 41,300 r/ 42,000 42,000 
Clays, crude: 
entonite thousand tons 228 385 150 r/ — -—- 
Refractory excluding kaolinitic earth do. 641 462 400 400 500 
Fuller's cash do. 46 23 28 r/ 30 
Kaolin 67 49 33 r/ T = 
Kaolinitic earth 18 16 15 15 15 


See footnotes at end of table. 


TABLE 1--Continued 
ITALY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi 990) eye QC eye ley, 
NDUSIRIAL MINERA! ontinuec 
Diatomite e/ 25,000 23,000 26,000 25,000 
Feldspar 1,610,000 1,300,000 1,690,000 r/ 1,550,000 1,650,000 


uorspar: 

Acid. rade 81,800 60,700 40,000 50,000 45,000 
eta ungica -grade 40,700 37,900 20,000 39,000 39,500 
sum ou tons 1,260 1,290 1,300 1,200 1,200 

Lime, hydrated, hydraulic and quicklime e do. 3,850 3,800 3,600 3,600 3,500 
itrogen: N content of ammonia о. 1,200 1,150 1,100 729 504 
Perlite e/ 71,000 70,000 65,000 65,000 65,000 
Pigments, mineral: Iron oxides, natural e/ 850 800 700 700 600 
otash, crude saits: 
ss weight thou tons 661 429 940 200 == 
K20 equivalent do. 138 63 126 24 == 
Marketable product, K20 equivalent do. 51 31 86 20 == 


mice апа reiated materials: 


mice and pumiceous lapilli О. 725 700 600 700 700 
ozzolan О. 4,500 4,500 4,500 4,500 4,500 
te, а S, gross weight О 806 553 441 402 
alt: 
Marine, crude e/ 4/ do. 680 450 610 580 600 
Rock and brine do. 3,750 3,500 3,210 r/ 2,490 2,500 
Sand and gravel: e/ 
Volcanic sand do. 100 100 100 100 100 
Silica sand thousand tons 4,300 4,200 4,000 4,000 4,000 
Other sand and gravel 124,000 125,000 125,000 125,000 125,000 
Sodium compounds: e/ 
Soda ash thousand tons 610 600 600 500 500 
Sodium sulfate 125 125 125 125 125 
Stone: e/ 
Dimension: 6/ 
Calcareous: 
Alabaster 20 20 20 20 25 
Marble in blocks: 
White do. 1,700 1,600 2,700 3,600 3,600 
Colored do. 1,950 1,900 2,000 2,900 3,000 
Travertine do. 1,150 1,100 1,000 1,000 1,000 
Other: 
Granite do. 2,500 2,500 1,500 1,000 1,000 
Sandstone do. 1,800 1,800 1,800 1,800 1,800 
Slate do. 120 120 120 120 120 
rushed and broken: 
Dolomite do. 900 800 700 r/ 700 700 
Limestone do. 120,000 120,000 125,000 120,000 120,000 
Marl for cement do. 12,600 13,100 14,100 14,000 12,000 
Serpentine do. 1,500 1,500 1,500 1,500 1,500 
Quartz and quartzite do. 250 250 250 250 250 
ulfur: 
Recovered as elemental and in compounds: 


S content of pynte do. 290 214 174 145 130 


Talc and related materials 152,000 161,000 173,000 r/ 142,000 125,000 
-MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bituminous rock, natural 39,800 39,300 36,000 38,000 36,000 
Carbon black e/ 155,000 150,000 140,000 130,000 130,000 
Coal: 
Lignite thousand tons 1,490 1,550 1,140 r/ 1,050 56 
Sub Б ituminous (Sulcis сва) 56,300 172,000 109,000 r/ 7,600 == 
оке, metallurgica thousand tons 6,210 5,770 5,350 5,000 5,000 
Gas, natural million cubic meters 17,300 17,400 18,200 19,400 20,500 
atural gas liquids ousan -gallon barrels 400 400 400 400 400 
etroleum: 
Crude do. 31,600 29,300 30,000 31,300 31,700 
Refinery products: 
Li Ked troleum gas do. 26,300 24,600 30,000 25,500 26,600 
Gasoline do. 153,000 152,000 164,000 162,000 160,000 
Naphtha do. 15,400 15,800 16,000 16,000 16,000 
Jet fuel e/ do. 17,000 18,000 22,200 22,200 23,000 
Kerosene e/ do. 31,500 30,000 34,100 34,000 34,900 
Distillate fuel oil do. 216,000 222,000 220,000 218,000 220,000 
Residual fuel oil do. 155,000 148,000 157,000 154,000 139,000 
Other do. 33,600 32,200 35,000 35,000 35,000 


ee footnotes at end о 


о 


TABLE 1—Continued 
ITALY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 1990 1991 1992 1993 1994 e/ 
MINERAL FUELS AND RELATED 
MATERIALS—Continued 
Petroleum--Continued: 
Refinery products--Continued: 
Refinery fuel and losses е/ do. 41,500 40,000 38,000 e/ 39,000 e/ 38,000 
Total e/ 689,234 681,887 715,843 r/ 705,722 г/ 692,590 


e/ Estimated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through Mar. 1995. 

3/ Antimony content is 83% of gross weight. 

4/ Does not include production from Sardinia and Sicily estimated at 200, 000 tons annually. 

5/ Output of limestone and serpentine for dimension stone is included with "Stone: Crushed and broken." In addition to the commodities listed, a variety of other 
dimension stone was produced and previously listed, but available general information was inadeqate for continued reliable estimation of output levels. 


TABLE 2 
ITALY: 1993 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES 1/ 
(Thousand dollars) 
Exports Imports Net gain Exportsto Imports from Net gain 
Mineral commodity to EU from EU or (loss) the world the world or (loss) 
Crude industrial minerals: 

Feldspar 1,822 2,163 (341) 2,927 16,117 (13,190) 

Magnesite 753 1,268 (515) 1,466 5,288 (3,822) 

Slate 169 836 (667) 2271 1,262 1,009 

Other 149,861 408,092 (258,231) 388,267 962,766 (574,499) 

Total 152,605 412,359 259,754 394,931 985,433 590,502 

Metalliferous ores: MONS MG MM CCLCOM LLL LM CCELI DE 

Copper 493 375 118 571 401 170 

Lead = 1,618 (1,618) 517 12,095 (11,578) 

Tin -- 185 (185) 13 185 (172) 

Zinc 58 20,552 (20,494) 58 100,146 (100,088) 

Other (including waste and scrap) 71,203 923,752 (852,549) 158,425 1,940,948 (1,782,523) 

Total 71,754 946,482 (874,728) 159,584 2,053,775 (1,894,191) 

Nonmetallic mineral manufactures 772,737 262,626 510,111 1,792,001 415,450 1,376,551 
Metals: 

Iron and steel 2,938,513 3,131,227 (192,714) 6,383,689 4,747,370 1,636,319 

Mercury 7 85 (78) 387 107 280 

Other nonferrous metals 1,026,046 1,734,104 (708,058) 1,613,778 3,460,953 (1,847,175) 

Total 3,964,566 4,865,416 (900,850) 7,997,854 8,208,430 (210,576) 

Mineral fuels 692,923 1,523,189 (830,266) 3,883,134 14,587,540 (10,704,406) 


1/ Table prepared by Harold Willis, Section of International Data. 


THE MINERAL INDUSTRY OF 


JAMAICA 


By George A. Rabchevsky! 


In Jamaica, limestones host deposits of bauxite and 
igneous rocks containing copper and gold occurrences. 
One-half of Jamaica's land mass is used for bauxite 
mining and alumina production. Bauxite and alumina 
were Jamaica's second leading hard currency earners, 
accounting for 22% of total income. Jamaica is the third 
largest producer of bauxite ore, after Australia and 
Guinea, and fourth in the production of alumina. There 
are also substantial deposits of gypsum, limestone, 
marble, silica, and natural whiting.? 

A series of laws regulating mining in Jamaica was 
issued in 1947. In 1950, Law No. 12, the Bauxite and 
Alumina Industries (Encouragement) Law, was enacted. 

The National Development Bank of Jamaica (NDB), 
established in 1981, provides financing for projects in 
agriculture, manufacturing, mining sectors, and tourism. 
The Jamaica Pre-Investment Program (JPIP), operating 
under the auspices of the Planning Institute of Jamaica, 
provides financing for  prefeasibility studies for 
industrial, manufacturing, tourism, agricultural, and 
energy projects. The Trafalgar Development Bank 
(TDB), a privately owned Jamaican development bank, 
provides medium- and long-term financing and limited 


equity investment for manufacturing, agricultural, 
tourism, mining and quarrying, and construction 
projects. 


The Jamaican bauxite industry is covered by a number 
of environmental and mining laws dating back to 1947. 
The Natural Resources Conservation Agency (NRCA), 
part of the Ministry of Public Service and the 
Environment, oversees all activities potentially affecting 
the environment. Environmental laws are still being 
prepared and МЕСА relies on the United States 
Environmental Protection Agency standards for air and 
water quality.? Pollution from the bauxite industry is a 
long-standing environmental issue, while regulation and 
private-sector measures are being addressed. All 
companies in Jamaica monitor dust and suspended 
particulates, sodium and Ph levels in groundwater, and 
sulfur dioxide emissions.? Oil spills in refineries, and oil 
burning in powerplants and alumina calcining plants also 
contributed to air pollution.$ 

Jamaica remained an important world producer of 
bauxite and alumina in 1994. Production has stayed 
about the same for the past 5 years, with some minor 


deviations caused by the fluctuating prices for these 
commodities. Jamaica also produced cement, gypsum, 
lime, marble, salt, sand and gravel, silica sand, and 
stone. Limestone was used domestically in the 
production of lime, road construction, and for other 
purposes. (See table 1.) 

The United States was Jamaica's major market for 
bauxite and alumina in 1994. Jamaica also traded with 
Canada, Trinidad and Tobago, and the United Kingdom. 
Jamaica imported all of its crude oil for petroleum 
refinery products, primarily from Mexico and 
Venezuela, and a small amount from Ecuador. 

In early 1994, the Jamaican Government declared the 
U.S. dollar and other foreign currency as legal tender on 
the island in order to deregulate further Jamaica’s 
economy and liberalize the foreign exchange market. 
Previously, Jamaicans had to exchange foreign currency 
for Jamaican currency at banks and other dealers 
authorized by the Government.’ 

The Jamaican Government retained part ownership of 
mining companies on the island. (See table 2.) 

The laws and regulations controlling mining and 
prospecting were administered by the Commissioner of 
Mines. Exploration assessment records were maintained 
by the Ministry of Production, Mining and Commerce. 

The International Bauxite Association (IBA), 
established in 1974 in Jamaica, was dissolved on 
December 31, 1994. The IBA had been acting as a 
database for its members, allowing them to exchange 
information and ideas on the state of the industry. 
Financial support for the IBA came from its members, 
based on production volume.* 

Bauxite deposits and alumina plants in Jamaica are in 
the north and south-central areas of the island. About 
3676 of the bauxite ore was shipped unprocessed, 
primarily to the United States. The balance was 
processed locally at three refineries and exported as 
alumina to the North American and European smelters. 
Increased 1994 alumina production was attributed to 
increased efficiency and expansion at two alumina 
plants.? 

Bauxite production in Jamaica also set a record in 
1994, mainly as a result of higher demand from refiners 
that have expanded capacity." Responding to drops in 
world aluminum prices, Kaiser Jamaica Bauxite Co., 
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Ltd. used early retirement awards and cash incentives to 
lay off 61 of its 730 workers in early 1994. In late 1994, 
Kaiser announced it was cutting staff by another 20%, 
claiming its worst results since 1982. The announcement 
followed a serious transportation accident in July in 
which a 23-car bauxite train was derailed, allegedly due 
to vandalism. The derailment cost the company an 
estimated $6 million in repairs and lost capacity."' 

Alumina Partners of Jamaica's (Alpart) alumina plant 
was expanded in 1994, from 1.2 million metric tons 
annually (Mmt/a) to 1.45 Mmt/a. Alcan Jaiamica Co.'s 
plant capacity was being expanded to 1.5 Mmt/a. The 
third-largest refinery, Jamalco, had a capacity of 
750,000 metric tons annually (mt/a) and was also being 
expanded to 1 Mmt/a." 

Vancouver, Canada-based Golden Ring Resources Ltd. 
continued its exploration program for copper and gold in 
Jamaica. The Camel Hill, Connors, and Geo Hill copper 
and gold prospects in the Bellas Gate area reportedly 
were the targets. Other Canadian companies were 
exploring for gold in central Jamaica, including Citadel 
Gold Mines, Galico Resources, Tantalus Resources, and 
Trev Corp. Also, Clarendon Mining Ltd., a subsidiary 
of Orvana Minerals Corp., Vancouver, Canada, was 
searching for gold." 

Caribbean Cement Co. Ltd. (CCC) was the only 
operating cement company in Jamaica. About 6% of its 
production was exported to neighboring islands. Jamaica 
also produced gypsum, lime, marble, salt, construction 
and industrial sand and gravel, and crushed stone. 
Jamaica Gypsum and Quarries Ltd. was acquired by the 
CCC in 1990, thus increasing its production to an 
estimated 1.7 Mmt/a in 1994. 

Jamaica mined marble in the Edge Hill Quarry in 


Hellshire, St. Catherine Parish, operated by the Hellshire - 


Marble Ltd., headquartered in Kingston. Marble Farms 
Ltd., which was recently incorporated, owns vast 
reserves of Jamaican marble at Red Ground, also in St. 
Catherine Parish. 

Jamaica imported crude oil and petroleum products 
from Mexico and Venezuela. Petroleum Corp. of 
Jamaica (PETROJAM Ltd.), a Government company, is 
the only petroleum producer in Jamaica. Petroleum 
products consumption is linked closely to the bauxite- 
alumina sector, using about 45% of all petroleum 
products. Commercial energy consumption in Jamaica 
was about 00%, represented by petroleum, 8846; coal, 
1.6%; and hydropower, 0.4%.'* 

The Jamaican Government put up for sale its only 
refinery in mid-1994 as part of the continuing divestment 
of state-owned enterprises. '° 

The country’s mining sector transported ore by road, 
railroad, and conveyor. Railroads, 294 kilometers in 
length, carried most of Jamaica’s bauxite and alumina. 
Jamaican bauxite mines are close to shipping ports, 
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which are relatively near to U.S. refiners and smelters. 
Jamaica has two major ports, one at Kingston and the 
other at Montego Bay. Bauxite was exported from Port 
Rhoades and Rocky Point, while alumina was shipped 
from Port Kaiser and Port Esquivel. 

To reduce the country’s dependence on imported fuel 
and vulnerability to fuel price fluctuations, the 
Government of Jamaica in 1994 emphasized fuel 
conservation and diversification of energy sources, such 
as peat, coal, hydropower, wind, solar, and biomass, 
during the next 5-to-10 years. 

The Jamaican Government has pursued a program of 
reforms, including a privatization program, tax reforms, 
liberalization of trade, and exchange rate regimes. The 
Government stated it is committed, in particular, to the 
privatization and deregulation of the energy sector, 
including the Jamaica Public Service Co. The 
transmission and distribution of electricity is expected to 
be separated from generation and, therefore, will be 
privatized separately. 


'Text prepared Mar. 1995. 

2] atin American Economy & Business (London). Oct. 1994, p. 20; The World 
Bank (Washington, DC). Country Briefs, June 1994, p. 895. 

0.5. Department of State (Washington, DC). Incoming Telegram, Mar. 25, 
1994. 

*The World Bank (Washington, DC). Country Briefs, June 1994, p. 896. 

*Work cited in footnote 3. 

*Work cited in footnote 3. 

"Journal of Commerce (New York). May, 26, 1994, p. 6B. 

: . July 26, 1994, p. 5B; Latin American Economy & Business (London). 
Sept. 1994, p. 22; U.S./Latin 
Trade (Miami, Florida). Sept. 1994, p. 19. 

?Latin American Mining Letter (London). June 30, 1994, p. 2. 

" . Oct. 28, 1994, p. 6, Nov. 8, 1994, p. 5. 

"American Metal Market (New York). Jan. 12, 1995, p. 4; U.S. State 
Department (Washington, DC), Incoming Telegram, Apr. 8, 1994. 

"Financial Times (London). Oct. 28, 1994, p. 42; Journal of Commerce (New 
York). Jan. 20, 1995, p. 10B. 

“Latino Mineria (San Diego). Aug. 1994, p. 12; Mining Journal (London). Feb. 
11, 1994, p. 165, May 20, 1994, p. 368. 

“World Bank (Washington, DC). Report No. 12470-JM, Mar. 29, 1994, p. 1. 

Journal of Commerce (New York). Sept. 8, 1994, p. 4B. 


Major Sources of Information 


Commissioner of Mines 
Ministry of Production, Mining and Commerce 
P.O. Box 189, Hope Gardens 
Kingston 6, Jamaicg, WI 
Phone: (809)927-1936 
The Jamaican Bauxite Institute, Ltd. 
P.O. Box 355, Hope Gardens 
Kingston 6, Jamaica, WI 
Phone: (809)927-2071; Fax: (809)927-1159 
Petroleum Corporation of Jamaica 
12 Ocean Boulevard 
Kingston 6, Jamaica, WI 
Planning Institute of Jamaica 
8 Ocean Boulevard 


Kingston, Jamaica 
Phone: (809)967-3689-92; Fax: (809)967-3688 


Major Publications 


International Bauxite Association: IBA Review, 


Quarterly. 
The Jamaican Bauxite Institute: Annual report and JBI 
Journal, annual. 
The Jamaican Bauxite Institute: JBI Journal, annual. 
Planning Institute of Jamaica: Economic and Social 
Survey Jamaica, annual report. 
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ТАВГЕ 1 
JAMAICA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 

Aluminum 

Bauxite, t, weight thousand tons 10,900 11,600 11,300 11,400 1/ 11,800 3/ 

Alumina do. 2,870 3,020 2,920 2,990 3,180 3/ 
Cement, hydraulic do. 442 395 481 451 r/ 400 
Gypsum 82,200 136,000 145,000 152,000 r/ 152,000 
Iron and steel: Steel, crude e/ 23,800 3/ 25,000 25,000 24,500 24,500 
Lead, refined (secondary) ¢/ 1,000 1,000 1,000 800 800 
Lime e/ 90,000 95,000 179,000 3/ 151,000 :/ 3/ 151,000 
Petroleum thousand 42 barrels 8,200 6,890 7,000 e/ 7,000 e/ 7,500 
Salt e/ 12,100 3/ 14,000 14,000 13,500 13,500 
Silica sand 16,600 15,600 15,600 21,300 1/ 21,300 
Stone: 

Limestone thousand tons 6,050 5,480 4,300 4,110 r/ 4,500 

Marble, cut and/or polished 4,000 12,000 4,620 5,780 r/ 6,000 

Mari and fill thousand tons 7,830 2,950 3,000 e/ 3,630 1/ 4,000 
Sand and gravel do. 2,380 1,210 1,350 1,550 r/ 1,600 
e/ Estimated. r/ Revised. 


1/ Table includes data available through Mar. 17, 1995. 
2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 


3/ Reported figure. 
TABLE 2 
JAMAICA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
Commodity Major operating companies and major equity owners Location of main facilities Annual 
———————————————'ÁOÓÁoop"-—-—————————————»-—-—-——-——————- 4 
Alumina Jamalco Halse Hall plant at Clarendon, 750 
(Aluminum Co. of America/Government, 5096; Clarendon Parish 
Clarendon Alumina Production Ltd., 5096) 
Do. Alumina Partners of Jamaica (Alpart) Nain, St. Elizabeth Parish 1,450 
(Kaiser Aluminum Corp., 6596; Hydro Aluminum 
Jamaica AS, 3596) 
Do. Alcan Jamaica Co. (JAMALCAN) Kirkvine, Manchester Parish and 548 
(Alcan Aluminum Ltd. Canada, 9396; Government, 796) Ewarton, St. Catherine Parish 548 
Bauxite JAMALCAN Bauxite Mines St. Ann and St. Catherine Parishes 1,600 
Do. Jamaica Bauxite Mining Ltd. Lydford Mines Lydford, St. Ann Parish 2,500 
Do. Jamalco Bauxite Mines Mocho Mountains, Clarendon Parish 2,500 
Do. Kaiser Jamaica Bauxite Co., Ltd. Kirkvine, Manchester Parish; Water 4,500 
Vallcy, Discovery Bay, St. Ann Parish 
Cement Caribbean Cement Co. Ltd. Rockfort. St. Andrews Parish 1,700 
Petroleum products thousand 42-gallon barrels Petrojam Ltd. Kingston, St. Andrews Parish 9,000 


(Petroleum Corp. of Jamaica, 10096) 


THE MINERAL INDUSTRY OF 


JAPAN 


By John C. Wu! 


Japan is a mineral-poor country. Its reserves of crude 
petroleum, natural gas, and most nonfuel minerals are 
very small. However, its reserves of iodine, limestone, 
silica stone and sand, and pyrophyllite are quite large 
and of world significance. Japan relied on imports to 
meet most of its raw material requirements for energy 
and most nonfuel minerals for its world-class mineral 
processing sector. Japan also relied on imports to meet 
some of its requirements for base and rare metals, 
industrial mineral products, and refined petroleum 
products. 

In 1994, Japan was the world's largest producer of 
cadmium metal, indium metal, iodine, electrolytic 
manganese dioxide, pyrophyllite, selenium metal, steel, 
and tellurium metal. It was the world's second largest 
producer of high-purity gallium metal, pig iron, titanium 
sponge, and zinc metal. Japan remained the third largest 
producer of cement, copper metal, limestone, and nickel 
metal. 

Japan was a major world market for minerals and 
metals. It was one of the world's top consumers of 
primary aluminum, cadmium metal, chromite, coal, 
cobalt metal, copper ore and metal, diamond, 
ferrochromium, fluorspar, gallium metal, iron ore, 
ilmenite and rutile, industrial salt, lead metal, liquefied 
natural gas (LNG), manganese ore, nickel ore and metal, 
crude petroleum, potash, phosphate rock, precious 
metals, rare earths, silicon, steel, zinc ore and metal, 
and zircon. On the other hand, Japan was one of the 
world’s niajor exporters of cement, fertilizer materials, 
iodine, electrolytic manganese dioxide, high-purity rare 
metal products, steel products, and titanium sponge 
metal and mill products. 

The mining sector of Japan’s mineral industry was 
small. The value of output by the mining sector was 
about $9 billion, accounting for less than 0.3% of 
Japan's gross domestic product in 1994. However, the 
mineral processing sector played a very important role 
in providing the basic materials for Japan's world-class 
manufacturing sector. Japan's mineral processing sector 
also was one of the important supplier of ferrous and 
nonferrous metals, especially refined copper, refined 
lead, steel products, and slab zinc, to the growing 
economies of China, South Korea, Taiwan, and southeast 
Asian countries. 

Japan was an important market for U.S. exports of 


primary aluminum; beryllium metal; boron oxide and 
acid; chromium oxide and hydroxide; coal; copper 
(concentrate and refined metal); ferrous and nonferrous 
scrap metals; lead ore and concentrate; lithium oxide and 
hydroxide; dust and powder of precious stones 
(abrasive); primary magnesium; molybdenum 
(concentrate and metal); phosphate rock; high-purity 
silicon; soda ash; tantalum metal and powder products; 
refined petroleum products, especially petroleum coke; 
uranium oxide and other compounds; and zinc ore and 
concentrate. On the other hand, Japan was an important 
supplier of fabricated aluminum mill and copper mill 
products, cement, iodine, iron oxide, high-purity rare 
metals, high-quality steel products, and titanium sponge, 
scrap; and powder to the United States. 


Government Policies and Programs 


The Ministry of International Trade and Industry 
(MITI), through its affiliated Metal Mining Agency of 
Japan (MMAJ), decided in February 1994 to set ир an 
ММА] Technology Research Center mainly to develop 
new technologies for mine drainage treatment, 
prevention of mine related pollution, and mineral 
exploration. The Government planned to provide $4.5 
million for the capital costs of the Center. In mid-1994, 
ММА) started construction of the new research center in 
Kosaka, Akita Prefecture, and was scheduled to 
complete construction by March 1995? 

According to MMAJ, the center planned to conduct 
research on environmental technology, exploration 
technology, and environmentally friendly production 
technology, and to promote international cooperation. 
On environmental technology, it planned to develop new 
economical biotechnology and other neutralization 
systems for mine drainage treatment, to investigate and 
test new recycling technology for recovery of metals 
from waste materials, and to develop mine-related 
pollution control strategies. On exploration technology, 
it planned to develop new exploration techniques, to 
improve technologies for satellite image analysis and 
geophysical exploration, and to develop exploration 
strategies. On production technology, it planned to 
develop economically viable and environment-friendly 
metal extracting techniques. 

In September, MMAJ and the Japan International 
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Cooperation Agency jointly announced that the country 
signed separate agreements with Kazakhstan and 
Kyrgyzstan to jointly explore for mineral resources in 
both countries for 3 years beginning in fiscal year 1994. 
The joint exploration would focus on copper in two 
areas, one about 700 kilometers (km) and the other about 
1,000 km northwest of Almaty in Kazakhstan; and on 
copper, gold, lead, and silver in the Talas area, about 
350 km west of Bishkek in Kyrgyzstan. To facilitate its 
activities in Central Asia, MMAJ planned to open a new 
overseas branch office in Almaty, Kazakhstan, in March 
1995. 

After a cooperation agreement was reached in late 
1994 between Japan's New Energy Development 
Organization (NEDO) and VNIITSVETMET of 
Kazakhstan, ММА], as a subcontractor to NEDO, was 
expected to sign a joint-research agreement with 
VNIITSVETMET in early 1995 for extraction of copper, 
gold, and silver from tailings. According to ММА], the 
5-year joint-research project will focus on using solvent- 
extraction and electrowinning (SX-EW) to recover 
copper, gold, and silver from tailings at a polymetallic 
deposit in East Kazakhstan. 

In October, MITI made a cooperative agreement with 
Australia, Indonesia, and Saudi Arabia to develop a new 
satellite analysis system with a new radar system jointly 
developed by MITI, Fujitsu Corp., Mitsubishi Electric 
Corp., NEC Corp., National Oil Corp., and Toshiba 
Corp. According to the agreement, the project, which 
was scheduled to start in April 1995 and be completed 
by 2000, was intended to develop new radar prospecting 
equipment and a data analysis system. With this new 
technology, the satellite would be able to locate and 
estimate reserves of oil, natural gas, and other minerals 
resources.‘ 

According to the Ministry of Finance, Japan’s Tariff 
Council approved in December 1994 cutting the tariff on 
primary aluminum ingots from 1% to 0.8% by March 
31, 1995, and reducing the tariff to zero beginning on 
April 1, 1995. The Tariff Council also agreed to remove 
completely the existing 5.2% tariff on primary 
magnesium on April 1, 1995. 

In June 1994, MITI’s Natural Resources and Energy 
Agency announced that it decided to abolish Law No. 95 
of 1985 concerning provisional measures for importing 
specified petroleum refined products, such as gasoline, 
kerosene, and diesel fuel. Under this law, importers of 
these products were limited to those major oil companies 
with petroleum refining facilities in Japan. Beginning in 
April 1996, after the law expires in March 1996, 
importers of petroleum refined products would not be 
limited to those oil companies with refining facilities, but 
to allow newcomers, such as trading companies, to 
freely import gasoline and other petroleum refined 
products. 
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Environmental Issues 


To help solve the problem of growing volumes of 
industrial waste and to control mine-related pollution, the 
Mine Safety Division of MITI’s_ Environmental 
Protection and Industrial Location Bureau decided in 
1994 to promote its Recycle Mine Parks plan. 
According to the Recycle Mine Parks plan, industrial 
waste would be dumped into existing closed mines and 
use these closed mine sites as metals recycling and 
processing bases. According to MITI, about 80 such 
closed mine sites have an existing infrastructure and full 
drainage treatment facilities. These sites could be used 
to extract recoverable metals from industrial waste and 
facilitate other recycling efforts. Utilization of these 
closed mine sites also would spur the economic activity 
of local communities and reduce the risk of subsidence.? 


Production 


Mine production of most nonferrous minerals, except 
gold, decreased considerably from that of 1993 resulting 
from the higher yen value and increased low-priced 
imports of nonferrous metal ore and concentrate. Mine 
production of most industrial minerals and construction- 
related materials, except limestone and silica sand, 
decreased from that of 1993 owing to the continued 
weakness in the general economic condition in 1994. 

In the mineral fuels sector, coal output dropped to a 
record low in 1994 because of mine closures in 
Hokkaido. Production of natural gas continued the 1993 
upward trend, while production of crude petroleum 
decreased in 1994. 

In the mineral processing sector, production of most 
metals and industrial minerals was at a lower level than 
that of 1993 because of reduced demand for basic 
materials by the manufacturing and construction 
industries in 1994. However, metal production of gold, 
indium, molybdenum, nickel, high-purity silicon, 
titanium sponge, and tungsten rose slightly owing to the 
short supply and higher prices of these metals in 1994. 
Cement production reached a record high in 1994 owing 
to increased exports to southeast Asia. (See table 1.) 


Trade 


Japan was a large net importer of mineral commodities 
in 1994. It was a major world importer of mineral fuels, 
nonfuel minerals, and nonferrous metals. It was also a 
major world exporter of processed minerals in 1994. 
According to the Ministry of Finance, its mineral trade 
deficit was smaller than that of 1993 because of higher 
export earnings that in 1994 were due to increased 
exports of iron and steel and nonferrous metal products, 
as well as a higher yen value. 

The import bills of both mineral fuels and nonferrous 


metal ores were higher than that of 1993 because of the 
larger quantities of mineral fuels imports and the higher 
prices of nonfuel minerals imports in 1994. Despite an 
increase in the import quantity of mineral fuels, import 
bills of coal, crude and partially refined petroleum, 
LNG, and refined petroleum products declined from 
$48.8 billion in 1993 to $47.8 billion in 1994 owing to 
the stronger value of the Japanese yen. However, import 
bills for nonfuel minerals and metals rose from $16.8 
billion in 1993 to $18.3 billion in 1994 owing to higher 
prices of nonferrous minerals and metals. Imports of 
mineral fuels and nonfuel minerals and metal accounted 
for 17.4% and 6.7%, respectively, of Japan's total 
import bills in 1994. 

Total exports of minerals commodities, including iron 
and steel, nonferrous metals, and industrial minerals, 
increased from $27 billion in 1993 to $29 billion, 
accounting for 7.3% of Japan's total exports. Exports of 
iron and steel increased slightly to $14.8 billion from 
$14.5 billion in 1993. Exports of nonferrous metals, 
fabricated metal products, and industrial minerals also 
increased to $14.1 billion from $12.5 billion in 1993. 

The United States remained Japan's most important 
trade partner because of its significant role in supplying 
Japan with a wide variety of raw materials, foodstuffs, 
and manufactured products. In overall merchandise 
trade, Japan's exports to the United States rose from 
$105.4 billion in 1993 to $117.6 billion, accounting for 
29.7% of Japan's total exports in 1994. Imports from the 
United States also rose from $55.2 billion in 1993 to 
$62.7 billion, accounting for 22.876 of Japan's total 
imports. In 1994, Japan's overall merchandise trade 
surplus with the United States rose to $54.9 billion from 
$50.2 billion in 1993. 


Structure of the Mineral Industry 


In terms of the number of establishments, employment, 
and gross value of production, Japan's mineral industry 
consisted of a small nonferrous metal mining sector, a 
small coal mining sector, a large industrial minerals 
mining sector, and a large world-class ferrous and 
nonferrous minerals processing sector. Mining and 
mineral processing businesses were owned and operated 
by private companies incorporated in Japan. The 
Government extended financial and technical assistance 
to the mineral industry, which followed Government 
policy guidelines during depressed market conditions. 

Because of the continuing restructuring program 
resulting from the high value of the Japanese yen and 
economic recession during the first half of the 1990's, 
industry output capacity and employment had been 
reduced substantially. Contraction in coal and 
nonferrous metal mining was more drastic than in other 
sectors because of the higher yen value, lower costs of 
imports, and higher domestic production costs. 


According to MITI, coal was produced from 4 major 
mines and about 10 small-scale mines in the Hokkaido 
and Kyushu areas with a total capacity of about 7 million 
metric tons per year (Mmt/a) and a work force of 3,200 
in 1994. The number of operating nonferrous metal 
mines was reduced from 24 in 1993 to 20 in 1994, and 
employment declined from 1,863 in 1993 to 1,427 in 
1994. The number of operating industrial minerals 
mines and employment both declined from 577 and 
12,951 in 1993 to 565 and 12,810, respectively, in 
1994. 

In line with the overall restructuring program, the steel 
industry, with an excess of workers, cut its work force 
from 287,068 in 1993 to 271,906 in 1994. The iron and 
Steel industry also reduced its pig iron production 
capacity from 97.6 Mmt/a in 1993 to 93.6 Mmt/a in 
1994, but raised its steelmaking capacity from 137.9 
Mmt/a in 1993 to 147.5 Mmt/a in 1994. Because of a 
slight improvement in domestic demand for nonferrous 
metals, the nonferrous metal smelting and refining 
industry remained steady. 

Japan's copper refining capacity stood at 1.25 Mmt/a, 
lead refining capacity was at 278,000 metric tons per 
year (mt/a), and zinc refining capacity was at 874,800 
mt/a in 1994. (See table 2.) 

According to the Statistics Bureau of Japan's 
Management and Coordination Agency, the number of 
persons employed by the mining industry in 1994 
remained at about 60,000, accounting for 0.09% of the 
Japanese labor force of 66.5 million, compared with 
70,000 persons accounting for 0.11% of 62.7 million in 
1989. 


Commodity Review 
Metals 


Aluminum.—Production of primary aluminum by 
Nippon Light Metal Co. Ltd. at its Kanbara plant in 
Shizuoka Prefecture declined to a record low and 
remained insignificant in 1994. Since the mid-1980’s, 
Japan had been dependent on primary aluminum imports 
to meet virtually all of its annual primary aluminum 
requirements. Japan was the world’s largest importer of 
primary aluminum, accounting for about 23% of the 
primary aluminum traded in the world market, and was 
the world’s second largest consumer of primary 
aluminum in 1994. 

According to MITI, because of increased demand by 
the rolling and wire and cable sectors, imports of 
primary aluminum increased from 2.27 million metric 
tons (Mmt) to 2.33 Mmt (in metal content of primary 
aluminum and alloy ingots) in 1994. The yearend 
overall stocks of primary aluminum by producer, dealer, 
and consumer increased from 382,332 metric tons (mt) 
in 1993 to 385,955 mt in 1994. 
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According to the Ministry of Finance, imports of 
primary aluminum were 2,639,436 mt in 1994, of which 
119,845 mt was high-grade ingot, 1,864,781 mt was 
regular-grade ingot, and 654,810 mt was alloy ingot. 
Because of its heavy reliance on imports, Japan had 
widely diversified its overseas sources of primary 
aluminum from more than 50 countries. About 64% of 
Japan's primary aluminum imports in 1994 was from 
seven major primary aluminum-producing countries, 
including Australia, Brazil, Canada, Indonesia, New 
Zealand, the United States, and Venezuela, where 
Japan's overseas aluminum smelting operations are 
located. However, since 1993, Russia, Bahrain, and the 
United Arab Emirates had emerged among the major 
suppliers of primary aluminum to Japan. Among the 
major suppliers of primary aluminum to Japan, Australia 
accounted for 16.4% of Japan's total primary aluminum 
imports in 1994, followed by Brazil, 15.3%; Russia, 
13.5925; Canada and the United States, 7.1% each; New 
Zealand, 6.4%; Venezuela, 6.0%; Indonesia, 5.6%; 
Bahrain, 4.6925; and the United Arab Emirates, 496. 

Consumption of primary aluminum rose by 9.7% to 
2.32 Mmt in 1994 because of a mild economic recovery 
in the second half of 1994. Increased demand by the 
aluminum rolling and aluminum casting sectors was 
owing to improvements in production of automobiles, 
aluminum cans, building materials, and home electric 
appliances. According to MITI, consumption of primary 
aluminum, by sector, in 1994 was as follows: 1,872,897 
mt by aluminum rolling; 125,758 mt by aluminum 
casting; 125,158 mt by secondary smelting; 86,041 mt 
by wire and cable; 39,373 mt by aluminum die-casting; 
27,471 mt by steel deoxidization; and 41,648 mt by 
other. 


Chromium. —Domestic mine production of chromium 
ore concentrate was by Nippon Chrome Industries Ltd. 
from the Wakamatsu Mine in Tottori Prefecture. The 
small-scale mining operation, using less than 50 
workers, produced about 7,000 mt in 1994. Japan relied 
on imports to meet about 99% of its chromium 
requirements in 1994. 

Imports of  metallurgical- апа  refractory-grade 
chromite rose by 10.5% to 664,545 mt in 1993. South 
Africa and Kazakhstan were two dominant suppliers of 
chromite, providing 363,603 mt and 83,668 mt, 
respectively, in 1994. Other important suppliers of 
chromite were Madagascar, 57,941 mt; Iran, 62,840 mt; 
India, 37,065 mt; Brazil, 16,291 mt; and Sudan, 15,163 
mt. 

According to MITI, consumption of chromite by the 
ferroalloy industry decreased from 428,026 mt in 1993 
to 394,605 mt in 1994. Ferrochromium was produced 
by four companies in 1994. Japan Metal and Chemical 
Co. Ltd. operated a 62,800-mt/a-capacity plant at Kita 
Kyushu in Fukuoka Prefecture and a 21,000-mt/a- 
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capacity plant at Oguni in Yamagata Prefecture. NKK 
Corp. operated a 61,000-mt/a-capacity plant at Toyama 
in Toyama Prefecture. Nippon Denko K.K., which cut 
its capacity by 81,000 mt/a in 1994, operated a 18,600- 
mt/a-capacity plant at Hokuriku in Toyama Prefecture. 
Showa Denko K.K. operated a 20,700-mt/a-capacity 
plant at Chichibu in Saitama Prefecture and a 70,000- 
mt/a-capacity plant at Shunan in Yamaguchi Prefecture. 
During 1994, Pacific Metals Co. Ltd. idled its 27,000- 
mt/a-capacity plant at Hachinohe in Aomori Prefecture. 

In 1994, imports of ferrochromium increased to 
610,163 mt from 548,917 mt in 1993 because of reduced 
domestic production of ferrochromium and increased 
consumption for the production of stainless steel. In 
1994, South Africa remained the dominant supplier of 
ferrochromium, providing 289,218 mt or 47% of the 
1994 ferrochromium imports. Other major suppliers in 
1994 were India, 84,378 mt; China, 82,688 mt; 
Zimbabwe, 48,855 mt; Russia, 32,915 mt; the 
Philippines, 18,668 mt; Finland, 13,453 mt; and 
Kazakhstan, 13,296 mt. 

Because of decreasing competitiveness of domestically 
produced ferrochromium, Showa Dendo and Marubeni 
Corp., a major trading company, were expected to reach 
an agreement with Samancor Ltd. of South Africa to 
establish a joint-venture firm to produce low-carbon 
ferrochromium апа  ferrochromium-silicon іп 
Middelburg, South Africa, for export to Japan and other 
overseas markets. According to the agreement, a 
feasibility study for a joint-venture production of low- 
carbon ferrochromium using Showa Denko's technology 
at Samancor's Middelburg plant was scheduled to be 
completed by March 1995.5 Nippon Denko and 
Samancor, through NST Ferrochrome Pty. Ltd., had 
established a 50-50 joint-venture firm in 1993 to produce 
60,000 mt/a of ferrochromium at Samancor's Tubatse 
plant in October 1993. Most of the Tubatse's output 
was exported to Japan for distribution by Nippon Denko. 

Japan was the world's leading producer of chromium 
metal in 1994. Production of chromium metal with 
99.95% purity declined to about 3,000 mt in 1994 from 
3,150 mt in 1993. Nippon Denko K.K. operated a 700- 
mt/a plant using an aluminothermic process at 
Tokushima in Tokushima Prefecture. Tosoh Corp. 
operated a 3,600-mt/a plant using the electrolytic process 
at Yamagata in Yamagata Prefecture. About 90% of 
chromium metal production in 1993 was by Tosoh. 
Because of the yen appreciation and the redevelopment 
program of Yamagata City, where the Tosoh chromium 
metal plant is located, the company had decided to close 
the metal plant in 1995. In 1992, Tosoh conducted а 
joint feasibility study with Samancor for construction of 
a 3,600-mt/a chromium metal plant in South Africa 
using Tosoh's technology. However, the two companies 
were unable to reach an agreement and decided to 
terminate negotiations in September. 


As a result of reduced domestic production, imports of 
chromium metal rose by 39% to 2,046 mt. Principal 
suppliers of chromium metal in 1994 were China, 855 
mt; Russia, 464 mt; the United Kingdom, 309 mt; the 
United States, 266 mt; and France 120 mt. Exports of 
chromium metal rose slight from 1,336 mt in 1993 to 
1,484 mt in 1994. The United States and South Korea 
were the two major buyers of the Japanese high-purity 
chromium metal, accounting for 65% and 15%, 
respectively, of the total exports in 1994. 


Cobalt.—Japan relied on imports to meet all of its 
cobalt requirements. Cobalt metal production declined 
in 1994. Since 1987, Sumitomo Metal Mining Co. Ltd., 
the only cobalt metal producer with a rated capacity of 
500 mt/a, had recovered cobalt from the precipitate of 
its nickel refinery in Niihama, Ehime Prefecture, using 
cobalt-bearing nickel sulfide from Australia and 
Indonesia. Nippon Mining’s Nikko cobalt-nickel 
refinery with a rated capacity of 1,200 mt/a in Hitachi, 
Ibaraki Prefecture, reportedly remained shut down in 
1994 owing to a lack of raw material. 

Imports of cobalt metal increased by about 28% to 
5,650 mt in 1994, while cobalt prices in the world 
market remained at the high level. Imports of cobalt 
metal, including powders, flakes, and waste and scrap, 
totaled 5,776 mt in 1994. Zambia and Zaire were the 
two dominant suppliers, providing 1,299 mt and 1,091 
mt, respectively, in 1994. Other important cobalt metal 
suppliers in 1994 were Canada, 843 mt; Norway, 744 
mt; Belgium, 563 mt; the United States, 307 mt; the 
United Kingdom, 228 mt; Russia, 221 mt; and Finland 
131 mt. In 1994, Japan's exports of cobalt, including 
matte, intermediate products, and scrap were 401 mt, 
compared with 269 mt in 1993. 

According to MITI, demand for cobalt by the 
manufacturers of catalysts, magnetic materials, and 
specialty steel declined, while demand by the 
manufacturers of pipe, plate, and rods; and cemented 
carbides; and other end uses increased in 1994. 
Consumption of cobalt by end use in 1994 was as 
follows: catalysts, 371 mt; cemented carbides, 299 mt; 
magnetic materials, 486 mt; pipe, plate, rod, and wire, 
275 mt; specialty steels, 591 mt; and other, 501 mt. 


Copper, Lead, and Zinc.—In 1994, domestic mine 
production of copper, lead, and zinc decreased to a 
record low in 1994 because of mine closures by Dowa 
Mining Co. Ltd. The amount of domestic mine 
production of copper, lead, and zinc was equivalent to 
about 0.4%, 3.5%, and 14.6%, respectively, of Japan's 
apparent consumption of copper, lead, and zinc metals 
in 1994. According to MITI, Kamioka Mining and 
Smelting Co. Ltd. and Toyoha Mining Co. Ltd. were the 
two major nonferrous metal mining companies operating 
with more than 100 workers in 1994. 


Because of the Japanese yen appreciation and sluggish 
domestic metal prices, Dowa Mining, through its wholly 
owned subsidiary, Hanaoka Mining Co. Ltd., closed the 
Matsumine and Fukazawa Mines in Akita Prefecture; 
and. through another wholly owned subsidiary, Shin- 
Uchinotai Mining Co. Ltd., closed the Nurukawa Mine 
in Aomori Prefecture at the end of March 1994. Asa 
result, Dowa Mining had ceased all of its nonferrous 
mining operations in Japan in 1994. 

Mitsui Mining and Smelting Co. Ltd., through its 
wholly owned subsidiary, Kamioka Mining and Smelting 
Co. Ltd., reportedly closed one of its underground 
mining operations at the Kamioka-Mozumi deposit in 
June 1994 because of decreasing ore grade and depleting 
ore reserves. However, it continued to mine lead and 
zinc at the Tochibora deposit of the Kamioka Mine in 
Gifu Prefecture. 

To extend mining life of the Kamioka Mine, Mitsui 
Mining and Smelting and MMAJ planned to jointly 
conduct a 4-year detailed geological survey in the 
Sakonishi district of the Hida area near the Kamioka- 
Mozumi deposit in Gifu Prefecture beginning in 1995. 
According to previous drilling surveys by MMAJ, two 
high-grade zinc mineralizations were discovered in 1992 
and 1993. ММА] planned to conduct exploratory 
tunneling beginning in 1995 to identify the size and 
quality of the deposit." 

Toyoha Mining Co. Ltd., a wholly owned subsidiary 
of Nippon Mining and Metals Co. Ltd., operated Japan's 
largest lead-silver-zinc mine at Toyoha, near Sapporo in 
Hokkaido. The 1994 ore output of lead and zinc 
reportedly was less than that of 1993 because of lower 
ore grade. In 1994, ММА] and Toyoha Mining jointly 
continued their exploration for lead, silver, and zinc in 
the Jozankei area, west of Sapporo, near the Toyoha 
Mine. 

Because of dwindling supply of domestic nonferrous 
metal ores, Japan's major nonferrous metal mining 
companies were actively involved in -overseas 
development of copper, lead, and zinc mines with 
foreign partners in Australia, Chile, Mexico, and the 
United States in 1994. Among the major nonferrous 
metal mining companies, Рома Mining Co. Ltd., 
Mitsubishi Materials Corp., Sumitomo Metal Mining 
Co. Ltd., Nippon Mining and Metals Co. Ltd., and 
affiliated trading companies, had heavily invested in 
overseas mine development projects to secure their 
smelters’ nonferrous metal ores requirements since 1993. 

According to Nikkan Kogyo Shimbun, a local press 
report, in October 1994, Sumitomo Metal Mining and 
Sumitomo Corp. began joint development of the La 
Candelaria copper project, near Copiapo in Chile, with 
Phelps Dodge Corp. of the United States in April 1993. 
The $559 million project was jointly owned by Phelps 
Dodge, 80%; Sumitomo Metal Mining, 15476; and 
Sumitomo Corp., 5%. Development of the copper mine 
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was completed ahead of schedule and started mine 
production in October 1994. La Candelaria Mine 
planned to produce 400,000 mt/a of copper concentrate 
containing 120,000 mt/a of copper, of which 200,000 
mt/a of copper concentrate containing 60,000 mt/a of 
copper wwas scheduled to be shipped to Japan beginning 
in late 1994. 

Sumitomo Metal Mining Co. Ltd. and Sumitomo 
Corp. also began joint development of the Northparkes 
copper-gold project in New South Wales, Australia, with 
North Broken Hill Peko Ltd. in April 1993. The $175 
million project was jointly owned by North Broken Hill 
Peko, 80% and Sumitomo Metal Mining and Sumitomo 
Corp., 2096. Construction of mine and milling facilities 
was scheduled for completion in September 1995. The 
ores would be produced from two open pits and one 
underground mine. The milling capacity, 3.7 Mmt/a for 
producing 100,000 mt/a of copper concentrate containing 
45,000 mt/a of copper, of which 60,000 mt/a of copper 
concentrate containing 27,000 mt/a of copper, would be 
shipped to Japan beginning in October 1995.* 

Nippon Mining & Metal Co. Ltd., Mitsui & Co. Ltd., 
Mitsubishi Materials Corp., and Marubeni Corp. began 
joint-development of the McArthur River zinc-lead-silver 
project with Mount Isa Mines Ltd. of Australia's 
Northern Territory in 1993. The $180 million project 
was jointly owned by MIM, the parent company of 
Mount Isa Mine, 70%; Nippon Mining and Metal, 15%; 
and Mitsui, Mitsubishi Materials, and Marubeni, 5% 
each. Construction of mine and milling facilities was 
scheduled for completion in 1995 with an annual 
capacity of 1.5 Mmt of ore and 350,000 mt/a of mixed 
concentrate containing 160,000 mt of zinc, 45,000 mt of 
lead, and 49,800 kilograms (kg) of silver. 

Dowa Mining Co. Ltd. and Sumitomo Corp. began 
joint development of a complex (copper, lead, and zinc) 
sulfide ore deposit with Industria Penoles of Mexico at 
Tizapa in the Arceris district in Mexico in June 1992. 
The $38.2 million project was owned by Industria 
Penoles, 51%; Dowa Mining, 39%; and Sumitomo 
Corp., 10%. According to Nikkan Kogyo Shimbun, the 
mine started production in August 1994 at the rate of 
240,000 mt/a. The mine was to ship 30,000 mt/a of 
zinc concentrate containing 12,600 mt/a of zinc and 
1,400 kilograms per year of silver to Japan. 

Other important overseas investments made during the 
1980’s by major nonferrous metal mining companies in 
copper, lead, and zinc mines were as follows: 

9 A Japanese consortium, led by Mitsubishi Materials, 
Mitsubishi Corp., and Nippon Mining and Metals, which 
had acquired a 10% interest in the La Escondida copper 
Mine in Chile in 1985, reportedly planned to participate 
in a major expansion project with its partners to increase 
mine production capacity to 800,000 mt/a of ore from 
480,000 mt/a in 1994. 

€ Sumitomo Metal Mining and Sumitomo Corp., 
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which jointly held a 15% interest in the Morenci copper 
mine in Arizona since 1986, reportedly were planning to 
make an additional $200 million investment for 
exploration and development of a new copper deposit 
and for upgrading the SX-EW equipment in cooperation 
with Phelps Dodge at the Morenci Mine. 

€ Mitsubishi Materials and Mitsubishi Corp. acquired 
one-third interest in copper mining, milling, and 
smelting complex at Chino, New Mexico, in 1981. 
Mitsubishi Materials had the right to take one-third of 
the copper production. 

Japan remained the world's largest importer of copper 
ore and concentrate, accounting for more than 50% of 
the world total imports in 1994. Imports of copper 
concentrate and refined copper decreased slightly from 
that of 1993, while imports of blister and unalloyed 
copper scrap increased in 1994. (See table 3). 

Because of reduced smelter production, imports of lead 
ore and concentrate decreased by 19.5% to 234,085 mt 
in 1994, of which 100,641 mt came from Australia, 
68,116 mt from Peru, 22,754 mt from China, 19,837 mt 
from South Africa, 12,350 mt from Russia, 10,306 mt 
from the United States, and 81 mt from other countries. 

For the same reason, imports of zinc ore and 
concentrate dropped by 16% to 992,025 mt in 1994, of 
which 580,832 mt came from Australia, 140,552 mt 
from Peru, 107,642 mt from the United States, 37,003 
mt from China, 33,979 mt from Russia, 30,001 mt from 
Chile, 21,866 mt from Mexico, 20,696 mt from Canada, 
and 19,454 mt from other countries. The United States 
was the third largest overseas supplier, accounting for 
10.9% of Japan’s zinc concentrate imports in 1994. 

Imports of refined lead rose by 24.3% to 52,369 mt, 
while imports of slab zinc also dropped by 23.8% to 
64,156 mt in 1994. The overseas suppliers of refined 
lead in 1994 were China, 22,966 mt; Peru, 9,108; 
Australia, 7,849 mt; Mexico, 6,013 mt; the United 
States, 2,882 mt; South Korea, 2,534 mt, and other 
countries, 1,017 mt. The overseas suppliers of slab zinc 
were China, 22,824 mt; North Korea, 18,709 mt; 
Canada, 5,078 mt; Kazakhstan, 4,040 mt; Australia, 
3,733 mt; South Korea, 2,724 mt; Russia, 2,569 mt; 
Peru, 1,387 mt; Mexico, 1,096 mt; and other countries, 
1,996 mt. 

Despite a slight increase in domestic demand, metal 
production of copper declined by 5.9% owing mainly to 
a tight supply of copper ores and concentrates in the 
world market in 1994. Metal production of lead and 
zinc decreased owing mainly to a weaker domestic 
demand by the storage batteries and inorganic chemicals 
industries for lead and by the galvanizing industry for 
slab zinc in 1994. (See table 4). 

To increase efficiency and to remain competitive, 
Nippon Mining and Metals was to spend between $60 
million and $70 million for renovating one of the two 
existing flash furnaces for copper smelting at its 


Saganoseki smelting and refining complex in Oita 
Prefecture starting in mid-1994. The renovation project 
involved modifications of the furnace for injection of 
high-density oxygen into the furnace, loading of copper 
ore and concentrate into the furnace from the top, and 
raising the recovery rate of sulfuric acid. According to 
the company, when the project is completed in 1996, the 
newly renovated furnace would be able to produce the 
same amount as the two old furnaces combined and 
would enable the company to make a profit at the 99- 
yen-to-US$1 exchange rate level. The other furnace, 
which was not renovated, was expected to Бе 
mothballed.? 

According to a report by the Tokyo-based Japan Metal 
Review, Mitsubishi Materials had agreed in late 1994 to 
supply its continuous smelting technology to the 
privately owned the United Kingdom-based Medist 
Group to build a 150,000 mt/a copper smelting, refining, 
and rolling complex at Pipavav in Gujarat, India. 
Mitsubishi Materials also agreed to take an 18% interest 
in the $500 million project, which was scheduled to start 
construction in September 1995 and to begin commercial 
operation in January 1998. This will be the third copper 
smelter using  Mitsubishi'S continuous smelting 
technology in the world, following two successful 
operations at its own Noashima complex and the 
Falconbridge complex in Canada. 

As a result of the poor outlook for domestic demand 
for lead by the storage battery industry, the appreciation 
of the Japanese yen, a lower lead price, and a 
Government plan to cut tariffs on imports of refined 
copper, lead, and zinc, two major nonferrous metals 
mining companies had withdrawn from the primary lead 
refining business and another firm converted its facilities 
to recycling lead in 1994. 

According to the Japan Mining Industry Association, 
Mitsubishi Materials had closed its 14,000 mt/a lead 
refinery on Naoshima Island, Kagawa Prefecture, in 
April 1994. The Japan Metal Review reported that 
Nippon Mining and Metals stopped production of 
primary lead at its 15,000 mt/a lead refinery at 
Saganoseki, Oita Prefecture, in May 1994. However, 
according to Nippon Mining and Metals, the move 
merely suspended production, but did not close the 
plant. Kamioka Mining Co. Ltd., a wholly owned 
subsidiary of Mitsui Mining and Smelting, reportedly 
also ceased production of primary lead at its 33,600 mt/a 
lead refinery at Kamioka, Gifu Prefecture, at yearend 
1994. However, the lead refinery at Kamioka was to 
become a secondary lead producer by recycling auto 
batteries in 1995. 

MIM Holdings of Australia, in partnership with 
Nippon Mining and Metals and Mitsui Mining and 
Smelting, reportedly abandoned its plan to build a $375 
million lead-zinc smelting and refining complex in 
Hachinohe, Aomori Prefecture, in August 1994." 


Construction had been scheduled to begin in early 1994, 
but in August 1993, MIM decided to postpone the 
project indefinitely because of the appreciation of the 


Japanese yen and lower world metals prices. 


According to MITI, domestic consumption of refined 
copper increased by 1.576 to 1,502,666 mt in 1994 
because of increased demand for production of brass mill 
products and copper alloy castings. Demand for copper 
by the wire and cable sector, which accounted for 65.8% 
of copper consumption in 1994, dropped 0.8% to 
989,341 mt. Demand for copper by the brass mill 
sector, which accounted for 32.8% of copper 
consumption in 1994, increased by 6.6% to 493,080 mt 
owing to the stronger demand by the electrical 
machinery and metal products industries. Exports of 
refined copper decreased by 28% to 114,436 mt in 1994. 
The major overseas buyers were Taiwan, accounting for 
59.6% of total exports; South Korea, 14.2%; Thailand, 
11.2%; and the United States, 6.8%. Overall stocks of 
refined copper dropped by 9.7% to 143,252 mt at 
yearend 1994. 

Domestic demand for refined lead decreased by 5.8% 
to 273,206 mt in 1994, of which 65.6% was for storage 
batteries; 18.4%, for inorganic chemicals; 3.6%, for 
solders; 3.3%, for lead pipe and sheet; and 9.1%, for 
other. Exports of primary lead dropped by 93.5% from 
7,175 mt in 1993 to only 467 mt in 1994. Overall 
stocks of primary lead decreased by 25.3% to 28,272 mt 
at yearend 1994. 

Domestic demand for zinc slab decreased by 2.8% to 
703,460 mt in 1994, of which 49% was for sheet 
galvanizing; 14% each, for other plating and brass mill 
products; 12%, for zinc die-cast products; 5%, for 
inorganic chemicals; and 6%, for other. Exports of zinc 
metal increased by 19% to 38,635 mt in 1994. Overall 
stocks of zinc slab dropped by 21% to 117,374 mt at 
yearend 1994. 


Gold and Silver.—Mine production of gold reached 
its highest level in 7 years, while silver continued its 
1993 downward trend in 1994. Gold mine production 
by Sumitomo Metal Mining from the Hishikari Mine, 
Kagoshima Prefecture of southern Kyushu, was about 
150,000 metric tons per month of ore and averaged more 
than 50 grams per metric ton of gold in 1994. To 
improve efficiency, Sumitomo Metal Mining reportedly 
invested about $6 million in 1994 to enlarge the drift of 
the Hishikari Mine. Because of closings of the Hanaoka 
Mine, Akita Prefecture, and the Mozumi deposit of the 
Kamioka Mine, Gifu Prefecture, silver mine production 
declined in 1994. 

Japan’s metal production of gold and silver decreased 
in 1994. There were five metal producers of gold and 
silver in 1994. Dowa Mining’s metal production was at 
its Kosaka precious-metals refinery in Akita Prefecture. 
Mitsubishi Materials’ metal production was at its 
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Naoshima  precious-metals refinery in Kagawa 
Prefecture. Mitsui Mining and Smelting’s metal 
production was at its Takehara precious-metals refinery 
in Hiroshima Prefecture. Nippon Mining's metal 
production was at its Saganoseki precious-metals refinery 
in Oita Prefecture. Sumitomo Metal Mining's metal 
production was at its Toyo smelting and refining 
facilities in Niihama, Ehime Prefecture. 

In 1994, the National Institute of Materials and 
Chemical Research under the Agency of Science and 
Technology reportedly had developed an environmentally 
friendly gold refining technology. The new technique 
used iodine tincture to dissolve gold from gold-bearing 
materials at a high temperature, then extract gold at a 
low temperature. Iodine and potassium iodide were the 
two principal elements of iodine tincture, which react 
with gold. The technique reportedly could be used to 
extract gold from ore or from gold-bearing electronic 
parts waste. The Institute had a contract with a Japanese 
iodine producer to conduct further studies for practical 
applications. "' 

In 1994, Japan relied on imports to meet about 55% of 
its gold metal demand and 28% of its silver metal 
demand. Imports of gold metal rose to 197,349 kg in 
1994 from 176,351 kg in 1993. The major overseas 
gold suppliers in 1994 were Australia, 43.5%; the 
United Kingdom, 19.5%; Switzerland, 13.4%; South 
Africa, 9.3%; South Korea, 2.8%; Russia and Canada, 
2.3% each; Belgium, 2.0%; the United States, 1.4%; 
and from other countries, 3.5%. Imports of silver metal 
jumped by 62.5% to 949 mt in 1994. The principal 
silver metal suppliers in 1994 were Mexico, providing 
401 mt; the United States, 254 mt; Peru, 117 mt; 
Australia, 61 mt; and the United Kingdom, 51 mt. 

Domestic gold demand, according to an estimate by 
Sumitomo Corp., totaled 345 mt in 1994, of which 100 
mt was for jewelry; 50 mt, electronics; 15 mt, dentistry; 
20 mt, gold plating, pottery and porcelain, watches, 
fountain pens, and other industrial uses; and 160 mt, 
private investments and other. Domestic silver demand, 
according to MITI, totaled 3,368 mt in 1994, of which 
1,713 mt was for silver nitrate for photography; 284 mt, 
silver nitrate for other uses; 268 mt, electrical contacts; 
248 mt, rolled products; 147 mt, brazing alloy; 111 mt, 
electroplating; 69 mt, jewelry and silverware; and 528 
mt, other uses. 


Iron and Steel.—Mine production of iron sand and 
roasted pyrite was small and insignificant. Japan’s iron 
and steel industry relied on imports to meet virtually all 
of its iron ore requirements. Imports of iron ore, 
including iron sand, pellet, and sinter, increased slightly 
to 116.1 Mmt in 1994 from 114.5 Mmt in 1993. 
Australia, Brazil, and India remained the three dominant 
sources of iron ore, providing 47.7%, 24.0%, and 
13.5%, respectively, in 1994. Imports of pig iron, 
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including direct-reduced iron, also increased to 1.8 Mmt 
in 1994 from 1.6 Mmt in 1993. The three major 
suppliers of pig iron in 1994 were China, 38.3%; 
Russia, 24.4%; and Brazil, 13.2%; and other countries, 
24.1%. According to the Ministry of Finance, Japan's 
import c.i.f. price per metric ton of iron ore dropped 
$23.75 in 1994 from $26.56 in 1993, and its import 
c.i.f. price per metric ton of pig iron dropped to $151.73 
in 1994 from $168.50 in 1993. 

Consumption of iron ore, including iron sand, pellet, 
and sinter by blast furnaces, increased slightly to 121.48 
Mmt in 1994 from 121.34 Mmt in 1993. Of the total 
pig iron produced in 1993, 98.876 was for steelmaking 
and 1.2% was for foundry uses. By the end of 1994, 
the total number of furnaces, including blast furnaces, 
electric furnaces, and other furnaces for pig iron 
production, remained at 47, but pig iron production 
capacity dropped to 93.6 Mmt/a from 97.6 Mmt/a in 
1993. 

According to the Japan Iron and Steel Federation 
(JISF), to cut fuel costs, to ensure stabilizing blast 
furnace operation, and to prolong the service life of coke 
ovens, the iron and steel industry was actively using 
pulverized coal injection (PCI) with blast furnaces in 
making pig iron in 1994. Of 30 blast furnaces operating 
in 1994, 27 units used PCI. The average pulverized coal 
rate rose to 97.9 kilograms per metric ton (kg/mt) in 
1994 from 84.5 kg/mt in 1993. 

Japan remained the world’s largest pig iron and crude 
steel producer, accounting for 14.5% and 13.6%, 
respectively, of the world production in 1994. In 1994, 
Nippon Steel Corp., which produced 25.5 Mmt of crude 
steel, remained the largest steelmaker in the world; NNK 
Corp., which produced 10.9 Mmt, ranked 5th; 
Sumitomo Metal Industries, which produced 10.1 Mmt, 
ranked 9th; Kawasaki Steel Corp., which produced 10 
Mmt, ranked 10th; and Kobe Steel Ltd., which produced 
5.6 Mmt, ranked 26th." 

Crude steel output declined slightly from that of 1993, 
but was better than the industry expected. Of the crude 
steel produced in 1994, 68.476 was processed by basic 
oxygen furnaces and 31.6% by electric furnaces. For 
the steelmaking sector, according to MITI, the number 
of basic oxygen furnaces remained at 71, while the 
number of electric arc furnaces increased by 6 to 480 by 
yearend 1994. As a result, the overall crude steel 
production capacity increased by 9.53 Mmt/a to 147.48 
Mmt/a in 1994. However, the industry's labor force 
was cut by 15,162 to 271,906 workers at yearend 1994. 

JISF’s Direct Iron Ore Smelting technology 
development project reportedly produced consistently 
good results from tests using a 500-metric-ton-per-day 
pilot plant at NKK’s Keihin Steel Works on Ogishima, 
offshore Kawasaki, Kanagawa Prefecture. A project test 
run was scheduled for completion in fiscal year 1995, 
ending March 1996. To develop a next-generation coke 


oven, according to JISF, a new joint research project, 
called the Super Coke Oven for Productivity and 
Environment Enhancement Toward the 21st Century, 
was launched in April 1994. 

Despite a moderate recovery in the Japanese economy, 
domestic demand for ordinary steel products remained 
unchanged in 1994, while domestic demand for specialty 
steel increased considerably in 1994. According to JISF, 
domestic demand for ordinary steel products and 
specialty steel products was 55.89 Mmt and 9.75 Mmt, 
respectively, in 1994, compared with 55.91 Mmt and 
9.23 Mmt, respectively, in 1993. 

In 1994, domestic demand for ordinary and specialty 
steel products, respectively, was steel dealers, 19.79 
Mmt and 1.21 Mmt; construction, 13.74 Mmt and 0.65 
Mmt; automobile, 9.45 Mmt and 2.62 Mmt; conversion 
and processing, 3.22 Mmt and 3.50 Mmt; shipbuilding 
and marine equipment, 2.62 Mmt and 0.11 Mmt; 
electric machinery and equipment, 2.32 Mmt and 0.10 
Mmt; tanks and containers, 2.20 Mmt and 0.03 Mmt; 
industrial machinery and equipment, 1.53 Mmt and 1.23 
Mmt; and home and office appliances and other, 1.01 
Mmt and 0.30 Mmt. 

Exports of ordinary steel products decreased to 15.6 
Mmt іп 1994 from 16.8 Mmt in 1993, while exports of 
specialty steel products rose slightly to 3.5 Mmt in 1994 
from 3.4 Mmt in 1993. Exports of iron and steel 
products, which included pig iron, ferroalloys, ordinary 
steels, specialty steels, semifinished steel, steel slab, and 
other iron and steel products, increased to 23.96 Mmt in 
1994 from 23.51 Mmt in 1993, despite a sharp drop in 
exports to China. 

The overall increase in exports of iron and steel 
products was attributed mainly to increased exports in 
1994 to the United States and South Korea. In 1994, 
exports of iron and steel products to the United States 
jumped 99% to 3.64 Mmt and to South Korea by 75% 
to 2.94 Mmt, while exports to China dropped by 36% to 
4.41 Mmt in 1994. Other major buyers of Japan's iron 
and steel products in 1994 were Taiwan, 2.57 Mmt and 
Thailand, 1.9 Mmt. Of the total exports in 1994, 16.59 
Mmt was ordinary steel products; 3.94 Mmt, specialty 
steel products; and 3.43 Mmt, pig iron semifinished 
steel, ferroalloys, and other steel products. 

Imports of iron and steel products dropped by 1.346 to 
9.06 Mmt in 1994. Of the total imports, 5.19 Mmt was 
ordinary steel products; 1.81 Mmt, pig iron; 1.47 Mmt, 
ferroalloys; and the remaining 0.59 Mmt was steel slab, 
semimanufactured, wire, and specialty steel products. 
Hot-rolled heavy and medium plates, hot-rolled wide 
strip, hot-rolled wire rods, cold-rolled coils and sheets, 
and zinc-coated steel sheets were the major import steel 
products in 1994. South Korea remained the dominant 
overseas supplier of iron and steel products in 1994 
providing 2.90 Mmt. Other overseas suppliers were 
China, 1.30 Mmt; Taiwan, 0.82 Mmt; and Brazil and 


Russia, 0.75 Mmt each. 

According to the Ministry of Finance, average export 
prices for iron and steel products rose to $674.02 per 
metric ton (/mt) in 1994 from $659.94/mt in 1993. 
However, average import prices for iron and steel 
products declined to $454.53/mt in 1994 from $448.46/ 
mt in 1993. 


Magnesium.—Production of primary magnesium 
dropped sharply in 1994 because of Ube Industries 
Ltd.’s decision to discontinue magnesium refining 
operation in Ube, Yamaguchi Prefecture, in October 
1994. Japan Metals and Chemicals Ltd. discontinued 
magnesium refining operation in Takaoka, Toyama 
Prefecture, in 1992. | However, both companies 
continued to process (remelting and casting) and sell 
magnesium ingots using imported materials mainly from 
Canada, China, Norway, the United States, and Russia. 
High energy costs, yen appreciation, and cheap imports 
were cited as the main reasons for the two companies 
ending their primary magnesium refining operations in 
Japan.” 

To meet the growing demand, Japan imported a record 
amount of primary magnesium in 1994. Primary 
magnesium imports totaled 22,926 mt in 1994, of which 
China provided 35%; the United States, 30%; Canada, 
16%; Norway, 11%; Russia, 5%; and 3%, other 
countries. Japan’s secondary magnesium production by 
Japan’s titanium sponge and zirconium production 
facilities amounted to 19,000 mt in 1994. 

According to MITI, domestic demand for primary 
magnesium rose from 25,056 mt in 1993 to 27,511 mt 
in 1994, of which 20,775 mt were consumed by the 
manufacturers of aluminum nodular alloys; 2,898 mt by 
cast iron; 1,538 mt by die-castings; and 2,300 mt by 
others. Consumption of secondary magnesium by the 
titanium sponge and zirconium totaled 14,311 mt in 
1994. 


Manganese. —Japan's only operating manganese mine, 
the Nodatamagawa Mine in Iwate Prefecture, was a 
small-scale mining operation with fewer than 10 regular 
workers in 1994. Japan relied on imports for virtually 
all of its manganese ore requirements in 1994. Imports 
of manganese ore decreased by 6.576 to 1,131,521 mt in 
1994, of which 8,445 mt was manganese dioxide and 
1,123,076 mt was metallurgical-grade manganese ore. 
Australia, China, and Gabon were the three principal 
suppliers of manganese dioxide, providing 56%, 24%, 
and 14%, respectively, in 1994. The major suppliers of 
metallurgical-grade manganese were South Africa, 
Australia, and India, providing 43%, 36%, and 9%, 
respectively, in 1994. Japan also imported 67,877 mt of 
manganiferous iron ore, almost all of it from India. 

To secure stable supplies of manganese ore from South 
Africa, Sumitomo Corp., a Tokyo-based major trading 
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company, reportedly had invested $3 million in 
Associated Manganese Mines of South Africa Ltd. 
Sumitomo planned to make more investments or to 
extend loans for exploration and development of mines 
producing chromite, iron ore, and manganese ore in 
South Africa." 

According to MITI, consumption of metallurgical- 
grade manganese ore totaled 731,335 mt in 1994, of 
which 574,766 mt was for production of ferroalloys; 
122,014 mt, for steelmaking; 10,156 mt, for production 
of pig iron; and 4,399 mt for other uses. Consumption 
of ferruginous manganese totaled 323,655 mt in 1994, of 
which 130,696 mt was for production of ferroalloys; 
108,617 mt for steelmaking; 49,730 mt for production of 
pig iron; and 34,612 mt for production of sinter. 

Japan was the world's leading producer of electrolytic 
manganese dioxide (EMD). In 1994, the total EMD 
production capacity controlled by three Japanese 
producers accounted for more than 40% of the world's 
total. Tosoh Corp., Japan's top producer of EMD, 
operated a 24,000-mt/a plant in Hyuga, Miyazaki 
Prefecture. Tosoh also has a 12,000-mt/a plant, which 
was operated with Mitsubishi Corp. as a joint-venture 
firm called Tosoh Hellas A.I.C. in Salonika, Greece. 
This plant was capable of producing high-grade EMD 
for the manufacture of dry cell batteries. 

Mitsui Mining & Smelting Co., Japan's second largest 
producer, operated a 24,000 mt/a plant in Takehara, 
Hiroshima Prefecture. Production of EMD at the 
Takehara plant was interrupted by a fire. As a result, 
the plant was only partially operable for about 2 months 
in mid-1994. The company also has a 12,500 mt/a 
plant, which was operated by its subsidiary, Mitsui 
Denman (Ireland) Ltd. in County Cork, Ireland. Japan 
Metal and Chemicals Co. Ltd., Japan’s third producer of 
EMD, operated a 18,000 mt/a plant in Takaoka, Toyama 
Prefecture. 

According to MITI, total shipments of EMD decreased 
from 58,512 mt in 1993 to 56,616 mt in 1994. Stocks 
at yearend 1993 decreased from 9,998 mt in 1993 to 
8,237 mt in 1994. According to the Ministry of 
Finance, exports of EMD totaled 32,574 mt in 1994, 
while imports of EMD amounted to only 4,375 mt in 
1994. Japan exported most of its EMD to east Asian 
and southeast Asian countries, such as South Korea, 
Taiwan, Hong Kong, Indonesia, Malaysia, Thailand, 
Singapore, and the Philippines. France, Germany, and 
Switzerland were other major European buyers EMD in 
1994, 


Nickel.—Japan was the world’s largest consumer and 
the second largest producer of nickel metal, including 
ferronickel, nickel oxide, and refined nickel, in 1994. 
However, all of its raw material requirements for nickel, 
including nickel ore, ferronickel, and refined nickel, 
were met by imports. In 1994, imports of nickel ore 
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were 2.9 Mmt. According to the Ministry of Finance, 
New Caledonia, Indonesia, and the Philippines remained 
the three suppliers, providing 1,309,178 mt, 939,557 mt, 
and 652,825 mt, respectively, in 1994. 

According to MITI, consumption of nickel ore by the 
ferroalloy industry for ferronickel production dropped 
5.5% to 2 Mmt in 1994. However, imports of 
ferronickel rose by 9% to 48,394 mt in 1994. The 
major suppliers of ferronickel in 1994 were New 
Caledonia, 34,580 mt; the Dominican Republic, 6,555 
mt; Colombia, 4,279 mt; and Indonesia, 1,776 mt. 

Production of ferronickel in 1994 was by Pacific 
Metals Co. Ltd. with a 42,000 mt/a plant in Hachinohe, 
Aomori Prefecture; by Nippon Yakin Kogyo Co. Ltd. 
with a 14,400 mt/a plant in Oeyama, Kyoto Prefecture; 
and by Sumitomo Metal Mining Co. Ltd., through its 
subsidiary, Hyuga Smelting Co. Ltd., with a 18,000 
mt/a plant in Hyuga, Miyazaki Prefecture. The plant 
capacity for each company was not in gross weight of 
ferronickel but nickel content of ferronickel, ferronickel 
shot, and ferronickel granules. The average nickel 
content of ferronickel produced by Pacific Metal and 
Sumitomo Metal Mining was 20%; and by Nippon 
Yakin Kogyo, 22.5%. According to MITI, consumption 
of ferronickel increased by 11.4% to 341,019 mt in 1994 
from 306,325 mt in 1993 owing to increased production 
of nickel-based stainless steel in 1994. 

Imports of nickel matte for the production of refined 
nickel and nickel oxide rose from 63,622 mt in 1993 to 
82,242 mt in 1994, of which 56,707 mt was from 
Indonesia and 25,535 mt was from Australia. Western 
Mining Corp. Ltd. of Australia and P.T. Inco of 
Indonesia remained the two suppliers of nickel matte to 
Japan. Imports of nickel oxide and oxide sinter 
decreased from 2,396 mt in 1993 to 2,256 mt in 1994. 
Australia remained the sole supplier of nickel oxide and 
oxide sinter in 1994. 

Production of refined nickel by Sumitomo Metal 
Mining, which had a 27,900 mt/a plant in Niihama, 
Ehime Prefecture, increased considerably in 1994 owing 
to stronger demand for refined nickel by stainless steel 
producers. Production of nickel oxide sinter in 1994 
was by Tokyo Nickel Co. Ltd., operating a 36,000 mt/a 
nickel in oxide sinter plant in Matsuzaka, Mie 
Prefecture. 

Japan relied on imports to meet 73.8% of its domestic 
requirement for refined nickel. In 1994, imports of 
refined nickel were 47,560 mt, imports of nickel powder 
and flakes were 6,803 mt, and nickel waste and scrap 
were 6,305 mt. The major suppliers of refined nickel in 
1994 were Russia, 9,961 mt; Zimbabwe, 9,277 mt; 
Norway, 9,141 mt; China, 7,379 mt; Canada, 4,324 mt; 
Australia, 2,178 mt; and the United Kingdom, 2,076 mt. 
The major suppliers of nickel powders and flakes in 
1994 were the United Kingdom, 3,932 mt and Canada, 
2,671 mt. In 1994, Japan exported 1,448 mt of 


ferronickel, of which 1,431 mt went to Taiwan. Exports 
of refined nickel were 64 mt, all of which went to 
Indonesia. 

According to MITI, domestic demand for refined 
nickel rose by 17.2% to 73,641 mt in 1994, of which 
50,891 mt were consumed by the manufacturers of 
specialty steel; 5,809 mt by galvanized sheet; 3,836 mt 
by batteries; 3,751 mt by nonferrous alloy; 3,615 mt by 
magnetic material; 439 mt by catalyst; and 5,300 mt by 
other, including coinage and rolled sheet. 


Titanium.—In 1994, Japan remained the second 
largest producer of titanium sponge metal and one of the 
major producers of titanium dioxide pigment in the 
world. However, all of Japan's raw material 
requirements were met by imports. In 1994, Japan 
imported 68,000 mt of rutile, principally from Australia 
(52,000 mt) and India (14,600 mt), and 331,794 mt of 
ilmenite, mainly from Australia, 118,229 mt; Malaysia, 
85,764 mt; Vietnam, 65,451 mt; Canada, 28,341 mt; 
and Sri Lanka, 25,122 mt. The average import c.i.f. 
price of rutile was $397.02/mt in 1994, compared with 
$394.78/mt in 1993. The average import c.i.f. price of 
ilmenite was $95.94/mt in 1994, compared with 
$88.13/mt in 1993. 

All of the rutile was consumed by the producers of 
titanium sponge metal. Ilmenite was consumed mainly 
by the manufacturers of titanium dioxide of pigment and 
synthetic rutile. А small amount of rutile and ilmenite 
was consumed as a blast furnace additive in the steel 
industry. Production of titanium sponge in 1994 was by 
Sumitomo Sitix Corp. (formerly Osaka Titanium Co. 
Ltd.) at Amagasaki, near Osaka, Hyogo Prefecture, with 
a capacity of 15,000 mt/a; Toho Titanium Co. Ltd. at 
Chigasaki, about 20 km south of Yokohama, Kanagawa 
Prefecture, with a capacity of 10,900 mt/a; and Showa 
Titanium Co. Ltd., in Toyama, Toyama Prefecture, with 
a capacity of 3,200 mt/a. With decreased worldwide 
demand for titanium sponge metal, lower metal prices, 
and yen appreciation, Showa Titanium decided to cease 
production of titanium sponge by yearend 1994. Showa 
Titanium reportedly suffered a loss of about $39 million 
in 1994 because of undercapacity utilization and lower 
metal prices on the world market. 

According to the Japan Titanium Society (JTS), 
domestic demand for titanium sponge decreased to 
11,235 mt in 1994 from 12,132 mt in 1993, while 
overseas shipments of titanium sponge rose to 4,516 mt 
in 1994 from 2,962 mt in 1993. According to the 
Ministry of Finance, titanium sponge exports rose from 
2,897 mt in 1993 to 4,634 mt in 1994, of which 3,244 
mt went to the United Kingdom, 1,232 mt, the United 
States; 116 mt, France; and the remainder, other 
countries. Exports of titanium waste, scrap, and powder 
were 2,154 mt, of which 1,249 mt went to the United 
States and 765 mt went to the United Kingdom in 1994. 


Production of titanium dioxide pigment continued the 
1993 downward trend to a 6-year low because of lower 
market prices in 1994. However, according to MITI, 
domestic shipments of titanium dioxide were slightly 
higher than that of 1993. The 1994 output was 
equivalent to 77.3% of the industry's capacity of 
307,800 mt/a. 

Because of lower prices and weak demand by the 
automobile, electrical, and construction industries, most 
titanium dioxide pigment producers were operating at a 
loss. The industry's leader, Ishihara Sangyo Co. Ltd. 
reportedly had suffered heavy losses in 1993-94. 
Ishihara Sangyo, although planning to expand capacity 
1995, reportedly was restructuring its operations and 
cutting back its number of employees in 1994. Ishihara 
Sangyo and Tohkem Products Corp. both had 
implemented temporary layoffs for the first time since 
the first oil crisis in 1972. 

According to MITI, total shipments of titanium dioxide 
increased from 241,257 mt in 1993 to 244,360 mt in 
1994. Overall stocks at yearend 1994 were 19,550 mt, 
compared with 24,726 mt in 1993. 

According to the Ministry of Finance, exports of 
titanium dioxide decreased from 59,067 mt in 1993 to 
40,735 mt in 1994, while imports of titanium dioxide 
increased from 66,000 mt in 1993 to 75,000 mt in 1994. 
The major buyers in 1994 were China, 10,220 mt; South 
Korea 6,250 mt; the United States, 5,311 mt; Taiwan, 
4,991 mt; Hong Kong, 3,934 mt; Indonesia, 3,227 mt; 
Sweden, 2,563 mt; and Thailand, 1,639 mt. The major 
suppliers in 1994 were the United States, 28,833 mt; the 
United Kingdom, 11,513 mt; Australia, 8,666 mt; 
France, 7,440 mt; Malaysia, 7,296 mt; the South Korea, 
4,355 mt; Italy, 3,422 mt; Singapore, 2,767 mt; and 
Germany, 2,729 mt. 


Industrial Minerals 


Cement.—Japan remained the world's third largest 
cement producer after China and Russia in 1994. 
Cement production increased in 1994 because of higher 
domestic demand and increased exports. ^ Overall 
construction activity had increased slightly, especially in 
the private housing sector. However, local governments 
were still cautious about letting new public works 
contracts following an upsurge in arrests of construction 
companies' executives and public officials. As a result, 
attempts to increase public works projects by 
implementing a series of Government spending packages 
had little impact on the overall construction activity in 
1993-94. 

According to MITI, Japan's total cement clinker 
operating capacity increased to 93.5 Mmt/a in 1994 from 
91.3 Mmt/a in 1993. Production of cement clinker in 
1994 was 99.5 Mmt, about 6.5% higher than operating 
capacity. In 1994, Sumitomo Cement Co. Ltd., Ube 
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Industries Ltd., апа Daiichi Cement Co. Ltd. reportedly 
had completed replacements of their old clinker coolers 
with units manufactured by INK in 1994. In 1994, the 
industry consumed about 100.5 Mmt of limestone, 19.1 
Mmt of clay, 5.7 Mmt of silica stone, 4.2 Mmt of ore 
slag, and 3.4 Mmt of gypsum. Total energy 
consumption by the industry included about 9.2 Mmt of 
coal, 1.1 Mmt of petroleum coke, 390,900 kiloliters of 
heavy fuel oil, 2,900 tons of coke, and 9,900 megawatt 
hours of electricity in 1994. The industry's work force 
at yearend 1994 decreased to 6,127 from 6,482 in 1993. 

Because of lower domestic cement prices and 
intensified competition with the low-priced foreign 
cement, several major cement companies had 
consolidated their operations or merged with another 
company in 1994. Following merger of Onoda Cement 
Co. Ltd. and Chichibu Cement Co. Ltd. in October, 
Sumitomo Cement Co. Ltd., Japan's fourth largest 
cement producer, absorbed Osaka Cement Co. in late 
1994 and became Japan's second largest cementmaker. 
The newly merged company, called Sumitomo Osaka 
Cement K.K., was capitalized at about $392.4 million 
with sales of about $2 billion and 18% of the domestic 
market. According to a local press report, the market 
shares of the newly merged cement companies were 
23.7% for Chichibu Onoda Cement Corp. and 18.1% 
for Sumitomo Osaka Cement K.K. in 1994. 

Mitsubishi Materials Corp. and Nihon Cement Co. 
reached an agreement in November 1994 on joint cement 
marketing to cut distribution costs. The two companies 
operated a total of 13 cement plants and 176 outlets in 
Japan. According to the agreement, the companies were 
to supply cement to their customers from their nearby 
plants and service outlets and to jointly produce special 
types of cement beginning in 1995.'° 

According to the Cement Association of Japan, 
domestic consumption of cement increased by 1.9% to 
79.6 Mmt in 1994. Exports of cement rose by 12.6% to 
14.8 Mmt 1994. Of the total domestic demand for 
cement in 1994, 70.2% was for ready-mixed concrete; 
14.8% for cement products; 5.2% for civil engineering 
works; 2.0% for public and private buildings; 1.2% for 
construction of roads, railroads, bridges, powerplants, 
and ports; and 6.6% for other uses. 

According to the Ministry of Finance, exports of 
cement clinker dropped by 4.6% to 5.8 Mmt and were 
valued at $196.2 million in 1994. Exports of portland 
cement increased from 7.1 Mmt to 8.9 Mmt in 1994 and 
were valued at $343.3 million. Malaysia, Singapore, 
Taiwan, and the Philippines were the major buyers of 
cement clinker. The major buyers of portland cement 
were Taiwan, 4 Mmt; South Korea, 2 Mmt; Vietnam, 
1.4 Mmt; Singapore, 474,135 mt; and China, 344,832 
mt in 1994. The average export f.o.b. price per metric 
ton of portland cement increased slightly to $37.76 in 
1994 from $37.06 in 1993. Imports of cement clinker 
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dropped by 76.2% to only 442 mt in 1994. Imports of 
portland cement decreased from 1 Mmt in 1993 to 
698,053 mt and were valued at $30 million in 1994. 
The principal supplier of portland cement in 1993 was 
South Korea, which accounted for more than 91% of the 
total imports. The average import c.i.f. price per ton of 
portland cement decreased to $42.88 in 1994 from 
$46.61 in 1993. . 

With limited domestic growth potential, Japanese 
cementmakers were moving aggressively into overseas 
markets, especially in Asia, to take advantage of lower 
labor costs and greater market potential in China and the 
Southeast Asian countries. In China, Mitsubishi 
Materials was to bring on-stream a 900,000-mt/a cement 
plant in Yantai, China, in 1996. The Yantai plant, 
which was designed by Mitsubishi Materials, was 
equipped with F. L. Smidth’s precalciner kiln, clinker 
coller, and two cement mills. Nihon Cement Co. and 
Onoda Cement Co. had two separate joint-venture 
projects with the Chinese and were to bring on-stream a 
1.4-Mmt cement plant in Chinwang Tao, China, and a 
1.28-Mmt/a cement plant in Nanjing, China, 
respectively, in 1996. 

In southeast Asia, Sumitomo Cement Co. Ltd. and 
Tokuyama Corp. had two separate joint-venture projects 
with the Philippines and planned to bring on-stream a 
1.2-Mmt/a cement plant, in Davao, the Philippines, in 
1996. Mitsubishi Materials and Nihon Cement signed an 
agreement with the Vietnamese Government to establish 
a joint-venture project for construction of a 2.3-Mmt/a 
cement plant in the Province of Thanh Hoa, about 200 
km south of Hanoi, Vietnam. 


Limestone.—Japan was self-sufficient in limestone, its 
annual output ranking the third largest in the world in 
1994. Production of limestone increased by about 2 
Mint in 1994, but the overall domestic demand remained 
relatively unchanged at 203 Mmt in 1994. As a result, 
the stock at yearend 1994 rose to about 11.2 Mmt in 
1994 from 10.4 Mmt in 1993. According to the 
Limestone Association of Japan, the industry consisted 
of about 240 limestone mining companies with most of 
the major quarries being controlled by cement and steel 
companies. The gross value of limestone was estimated 
at $1.3 billion. In 1994, the leading seven limestone 
mining companies, in decreasing order, were Nittetsu 
Mining Co. Ltd., Todaka Mining Co. Ltd., Onoda 
Cement Co. Ltd., Ube Industries Ltd., Mitsubishi 
Materials Corp., Sumitomo Cement Co. Ltd., and 
Sumimetal Mining Co. Ltd. 

According to MITI, shipments of limestone remained 
at 203 Mmt in 1994, of which 141 Mmt was consumed 
by the manufacturing sector, 57 Mmt by the construction 
sector, and 5 Mmt by other. Of the 141 Mmt consumed 
by the manufacturing sector, 100 Mmt was by the 
cement industry; 21 Mmt, by the iron and steel industry; 


10 Mmt, by the lime industry; and 10 Mmt, by other 
manufacturing industries. Of the 57 Mmt consumed by 
the construction sector, 30.3 Mmt was for concrete- 
making; 20.2 Mmt, for road construction; and 6.8 Mmt, 
for other construction. 


Mineral Fuels 


Coal.—Japan's coal production continued to shrink 
and reached a new 92-year record low. The 1994 output 
was in line with the rationalization plan recommended by 
MITI’s Coal Mining Industry Council in 1992. Japan 
had not produced metallurgical-grade bituminous coal 
(coking coal) since April 1990. 

In February, Sumitomo Akabira Coal Co. Ltd. 
permanently closed its 670,000 mt/a coal mine in 
Akabira, Hokkaido, the second coal mine to close under 
the rationalization plan recommended by MITI’s Coal 
Mining Industry Council in 1992. According to the 
rationalization plan, Hokutan Sorachi Coal Mining was 
scheduled to close its mine at Sorachi in Utashinai, 
Hokkaido, in March 1995. 

In 1994, the remaining four major coal mines and their 
output were Mitsui Coal Mining Co. Ltd., 2.3 Mmt; 
Taiheiyo (Pacific) Coal Mining Co. Ltd., 2.2 Mmt; 
Matsushima Coal Mining Co. Ltd., 1.2 Mmt; and 
Hokutan Sorachi Coal Mining Co. Ltd., 600,000 mt. Of 
the total coal produced in 1994, 49% was from the 
Hokkaido area and 51% was from the Kyushu and 
Honshu areas. The industry's employment declined by 
474 to 3,202 at the end of 1994. However, the 
industry's labor productivity, as measured by metric tons 
per month per miner, rose to 171.8 in 1994 from 159.1 
in 1993. 

To improve efficiency, the Taiheiyo (Pacific) Coal 
Mining reportedly completed a $25 million upgrading 
project involving digging a 6,/00-meter (m)-long 
inclined shaft in Kushiro, Hokkaido Prefecture, in mid- 
1994. The company’s 2,000 workers in 1985 had been 
reduced to 1,300 worker in 1994." 

In 1994, Japan remained the world's largest coal 
importer. As a result of reduced domestic production, 
coal imports increased by 4.3% to 116.2 Mmt in 1994. 
In 1994, Japan relied on imports to meet 94.2% of its 
coal requirement in 1994. According to MITI, imports 
of coking coal declined 65.0 Mmt in 1993 to 63.2 Mmt 
in 1994. The major suppliers of coking coal in 1994 
were Australia, 31.2 Mmt; Canada, 15.3 Mmt; the 
United States, 6.8 Mmt; South Africa, 3.1 Mmt; Russia, 
2.9 Mmt; Indonesia, 1.8 Mmt; and China, 1.7 Mmt. 
Imports of anthracite rose to 3.1 Mmt in 1994 from 2.8 
Mmt in 1993. The major suppliers of anthracite in 1994 
were China, 1.9 Mmt; Vietnam, 579,200 mt; and North 
Korea, 493,300 mt. Imports of steam coal increased to 
49.9 Mmt in 1994 from 43.7 Mmt in 1993. The major 
suppliers of steam coal in 1994 were Australia, 31.6 


Mmt; Indonesia, 6.1 Mmt; China, 4.3 Mmt; the United 
States, 2.4 Mmt; South Africa, 2.5 Mmt; Canada, 1.4 
Mmt; and Russia, 1.5 Mmt. 

According to MITI, overall consumption of coal 
increased by 3.696 to 123 Mmt in 1994 owing mainly to 
the continued growth in demand for steam coal by the 
utility industry in 1994. Demand for steam coal by the 
utility industry grew from 28.2 Mmt in 1991 to 32.8 
Mmt in 1993 and 37.2 Mmt in 1994. In 1994, demand 
for coal by the cement, ceramics, and other 
manufacturing industries was 19.7 Mmt; by the coke 
industry, 4.6 Mmt; by the iron and steel industry, 61.2 
Mmt; by the electric power industry, 37.2 Mmt; by the 
gas industry, 259,000 mt; and other industries, 70,000 
mt. Of the total coal consumed in 1994, 115.9 Mmt was 
imported coal, while only 7.2 Mmt were domestic coal. 


Petroleum and Natural Gas.—Japan remained the 
world's largest importer of natural gas and crude 
petroleum in 1994. Its domestic production of natural 
gas and crude petroleum was negligible when compared 
to its huge requirements for crude petroleum, refined 
petroleum products, and LNG. Domestic production of 
crude petroleum decreased, while production of natural 
gas increased slightly in 1994. Consumption of crude 
petroleum and natural gas rose by 4.6% to 1,528 million 
barrels (Mbbl) and by 7.396 to 65.5 billion cubic meters 
(m?), respectively, in 1994. 

To meet the 1994 demand, according to MITI, imports 
of crude petroleum rose by 6.296 to 1,703.4 Mbbl, the 
highest since 1980. Imports of natural gas, in the form 
of LNG, broke the previous year's record and reached 
63.1 billion m? in 1994. Imports of refined petroleum 
products, which included diesel, gasoline, heavy fuel oil, 
jet fuel, kerosene, and naphtha, also rose by 12.1% to 
200.6 Mbbl because of increased domestic demand for 
all of these refined petroleum products, except kerosene, 
in 1994. 

Crude petroleum imports in 1994 came mainly from 
the Middle East region, accounting for 77.1%, compared 
with 76.3% in 1993; and Asia, including China, 
accounting for 19.296 compared with 19.7% in 1993. 
The major suppliers of crude petroleum in 1994 were the 
United Arab Emirates, 26.1%; Saudi Arabia, 19.3%; 
Iran, 9.7%; Indonesia, 9.0%; Oman, 6.7%; Qatar, 
6.2%; China, 5.3%; and Kuwait, 4.1%. 

Imports of LNG totaled 42.2 Mmt in 1994, of which 
Indonesia supplied 18.5 Mmt; Malaysia, 7.8 Mmt; 
Australia, 6.1 Mmt; Brunei, 5.5 Mmt; Australia, 6.2%; 
the United Arab Emirates, 3.1 Mmt; and the United 
States, 1.2 Mmt. Because of an ongoing expansion of 
LNG production capacity in Indonesia and Malaysia, 
imports of LNG from these two countries were expected 
to continue to increase in the next 2 to 3 years. 
According to the Ministry of Finance, the average 
import c.i.f. price per metric ton of LNG decreased 
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from $181.86 in 1993 to $164.12 in 1994. The average 
import c.i.f. price per metric ton of LNG among 
supplying countries were $157.76 from United Arab 
Emirates; $158.74 from Malaysia; $159.03 from the 
United States; $160.63 from Brunei; $167.25 from 
Australia; and $167.84 from Indonesia in 1994. 

Overall demand for refined petroleum products 
increased in 1994, except for asphalt and liquefied 
petroleum gas. Demand for fuel oil, which included 
gasoline, naphtha, jet fuel, kerosene, diesel, and heavy 
fuel oil, increased by 5.3% to 1,493.3 Mbbl in 1994. In 
1994, gasoline consumption rose by 5.076 to 315.7 
Mbbl; naphtha increased by 8.2% to 245.7 МБЫ; jet 
fuel rose 2.6% to 27.0 Mbbl; kerosene remained 
unchanged at 176.3 Mbbl; diesel rose by 6.0% to 276.0 
Mbbl; heavy fuel oil, including types A, B, and C, rose 
by 5.896 to 452.5 Mbbl; and lubricants rose by 3.076 to 
14.7 Mbbl. 

In 1994, consumption of domestically produced natural 
gas totaled 2.7 billion m?, of which 4076 was consumed 
by the gas industry, 27% by the utility industry, 16% by 
the chemical industry, 13% by the oil and gas industries, 
and 4% by other manufacturing and service industries. 
Additionally, Japan consumed 42.2 Mmt or 63.1 billion 
m? of imported natural gas in the form of LNG in 1994, 
of which 72.476 was consumed by the utilities industry 
for power generation, 26.1% by the city gas industry for 
household use, and 1.5% by the iron and steel industry 
for steelmaking. 

To reduce dependence on the Middle East for sources 
of crude petroleum and natural gas, several major 
Japanese oil and trading companies were actively 
participating in oil and gas exploration and development 
and acquisition of exploration and development rights for 
oilfields worldwide. According to Japan Petroleum 
Development Association, as of March 1994, 140 
Japanese oil companies were engaged in oil and gas 
exploration and development projects overseas. Of these 
companies, 47 were newly established during 1992-94, 
27 were in Asia; 8 in Oceania; 4 in the United Kingdom; 
3 in the United States; 2 each in Canada and Venezuela; 
and 1 in the Middle East. 

Among these companies, Dai-Hung Oil Development 
(Japan) Ltd., a joint-venture firm of Sumitomo Corp., 
Japan Energy Corp., Sumitomo Petroleum Development 
Co.; and Japan Vietnam Petroleum Co. Ltd., a joint- 
venture firm of Mitsubishi Oil Corp., Mitsubishi Corp., 
and Mitsubishi Petroleum Development Co. Ltd., were 
operating in Vietnam. 

Dai-Hung Oil development and its partners, BHP 
Petroleum of Australia, Petronas of Malaysia, and Total 
of France, jointly signed a production-sharing agreement 
with Petrovietnam of Vietnam to develop the Dai Hung 
(Big Bear) Oilfield with an estimated reserves of 1 
billion barrels (bbl) of crude oil in Block 05-1, about 
260 km southeast of Vung Tau. Oil production began in 
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October at an initial rate of 25,000 barrels per day 
(bbl/d) to 35,000 bbl/d. Dai Hung Oil Development 
owned 10.625% stake in the oilfield.'* 

Japan Vietnam Petroleum, exploring oil and gas in 
Block 15-2, announced in June 1994 that its first 
exploratory well tested for oil production of 10,346 
bbl/d of light crude. The company plan to drill two to 
three appraisal wells to determine the size of the oilfield. 
According to Japan's oil industry analysts, the oilfield 
has the potential to produce more than 100,000 bbl/d of 
crude oil. Mitsubishi Oil has an 86% stake in the Japan 
Vietnam Petroleum. 


Reserves 


Japan's ore reserves for limestone and other industrial 
minerals, such as iodine, pyrophyllite, and silica stone, 
are large and of world significance. With the exception 
of gold and zinc, its ore reserves for other minerals, 
especially oil and gas, and metallic minerals are 
negligible. (See table 5). 


Infrastructure 


Japan has one of the world's most modern and 
complete infrastructures for its mining and mineral 
processing industry. Despite its small land area, Japan 
has a highway system of 1.1 million km, of which 70% 
is paved, and a railroad network of 27,327 km, of which 
93% is 1.067-m narrow gauge. Both highway and 
railroad networks link not only all major seaports and 
coastal cities on four major islands, but also connect 
Honshu (the main island) to the islands of Shikoku and 
Kyushu in the south and Hokkaido in the north via 
bridges and tunnels. 

Japan's domestic and international telecommunication 
services are among the best in the world with five 
satellite earth stations as well as submarine cables to 
China, the Philippines, Russia, and the United States. 
For electric power transmission, Japan had a route 
length of 87,500 km and a circuit length of 152,000 km. 
For power distribution, Japan's total length of line 
distances, including high- and low-voltage, was 
1,130,100 km, concentrating in the major industrial 
areas of Fukuoka, Hiroshima, Nagoya, Osaka, 
Takamatsu, Tokyo, and Toyama. Japan also has an 
extensive pipeline system composed of 1,800 km for 
natural gas, 84 km for crude petroleum, and 322 km for 
refined petroleum products. 

Construction of a new 250-km natural gas pipeline 
across northern Honshu (Japan’s main island) from 
Niigata, Niigata Prefecture, to Sendai, Miyagi 
Prefecture, had begun in early 1994. The project was 
scheduled for completion in mid-1996. This new 51- 
centimeter (cm) pipeline will transport gas from an LNG 
regasification plant at Niigata to Sendai.'? According to 


a report by Nikkan Koggyo Shimbun, construction of 
another new 75-km natural gas pipeline in Hokkaido 
from the Yufutsu Gasfields to Sapporo had begun in 
June 1994. This 36-cm pipeline will supply natural gas 
from the gasfields to the Sapporo area. This project was 
scheduled for completion in March 1996. Construction 
work on the two pipelines reportedly was carried out by 
Japan Petroleum Exploration Co. 

Japan has 18 major ports and more than 2,000 minor 
ports to receive raw materials from overseas and export 
manufactured products. The major port facilities, 
including the terminals and warehouses, are among the 
most indispensable infrastructure for the mineral industry 
because of their role in receiving imported raw 
materials, such as coal, iron ore, nonferrous ore, 
phosphate rock, crude petroleum, and LNG for mineral 
processing plants and powerplants as well as exporting 
value-added mineral and metal products. The major 
seaports of major mineral processing centers were 
Chiba, Fushiki-Toyama, Himeji, Hiroshima, Kawasaki, 
Kobe, Osaka, Nagoya, Niigata, Tokuyama-Shimomatsu, 
Shimizu, Shimonoseki, Tokyo, Wakayama-Shimotsu, 
Yokkaichi, and Yokohama in Honshu; Fukuoka, Kita 
Kyushu, and Oita in Kyushu; and Muroran and 
Tomakomai in Hokkaido. 

Japan has 165 airports, of which 137 were with 
permanent-surface runways. The major international 
airports were Fukuoka, Haneda (Tokyo), Nagoya, Narita 
(New Tokyo), and Osaka. In September 1994, Japan's 
first round-the-clock Kansai International Airport was 
officially opened on a reclaimed land in Osaka Bay, 
about 5 km offshore the coast of Osaka Prefecture. The 
construction of the airport took 8 years to complete at a 
total cost of about $14.7 billion. 


Outlook 


The nonferrous metal mining and coal mining sectors 
were expected to continue the 1994 downward trend 
because of the ongoing restructuring programs proposed 
by the Government and mine closures. Mining activities 
of industrial minerals, such as limestone and silica stone 
and sand, were expected to remain steady as the 
Japanese economy and construction activity continued its 
slow recovery in 1995. Mine production of copper, 
lead, and zinc was expected to decline further or remain 
at the 1994 level, if the value of the Japanese yen and 
imports of ore remain at the high level. The remaining 
three major nonferrous mines in the Prefectures of Gifu, 
Hokkaido, and Kagoshima were expected to continue 
operating in 1995. Coal output was expected to decline 
further, after Hokutan Sorachi Coal Mine closed its mine 
in Utashinai, Hokkaido, in February 1995. 

The outlook for the mineral processing sector was 
expected to be as gloomy as that of the mining sector, 
mainly because of the expected slower economic 


recovery in 1995. Most of the ferrous and nonferrous 
mineral processing plants should operate at slightly 
lower capacity than that of 1994. Metal production of 
lead and zinc should decline further because of plant 
closures due to the high value of the Japanese yen, and 
a Government plan to reduce import tariffs on 
nonferrous metals. Production of crude steel should 
remain at the same level as that of 1995 or higher 
because of an anticipated upward trend in the activities 
of the automobile and construction industries in 1995. 

Because of decreasing domestic mine production of 
nonfuel minerals and mineral fuels, imports of 
nonferrous minerals and metals as well as coal are 
expected to move higher, when the value of the Japanese 
yen remained at the 1994 level with a mild economic 
recovery in 1995. In line with its mineral policy to 
secure and diversify its long-term supply of raw 
materials to ensure a steady economic growth, Japan 
was likely to actively continue to participate in joint 
exploration and development of minerals in both 
developed and developing countries, especially in 
Australia, Brazil, Canada, Chile, China, Peru, Mexico, 
and the United States. The targeted minerals were 
expected to include coal, crude petroleum, base metals, 
antimony, chromium, columbium, lithium, molybdenum, 
natural gas, nickel, rare earths, strontium, tantalum, 
titanium, tungsten, and vanadium. 


"Text prepared Aug. 1995. 

?Where appropriate, values have been converted from Japanese yen (Y) 
to U.S. dollars ($) at the rate of Y111.2=US$1.00 in 1993 and 
Y102.2- US$1.00 in 1994. 
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ТАВГЕ 1 
JAPAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodi e IC ЭС ЭС eve eT ey, 


METALS 
Aluminum: 

umina, gross weight ousand tons 481 438 316 327 322 

etal: 

Primary: 
egular es О. 34 32 19 18 17 
Hi h- uri do. 16 20 20 20 24 
econ O. 1,090 r/ 1,100 r/ 1,070 r/ 1,010 r/ 1,170 
timony: 
Oxide 11,000 11,900 11,200 10,500 10,400 
Metal 216 262 175 225 207 
Arsenic : 500 500 500 500 500 
Bismut 442 461 530 497 505 
Cadmium, refined 2,450 2,890 2,990 2,830 2,630 
Chromium: 
Chromite, gross weight 8,080 8,000 e/ 8,000 e/ 7,000 e/ 7,000 e/ 
Metal 4,130 4,020 3,720 3,150 3,000 e/ 
Cobalt metal 199 185 105 191 161 
Columbium and tantalum: Tantalum metal e/ 90 85 80 80 80 
Copper: 
Mine output, Cu content 12,900 12,400 12,100 10,300 6,040 
Metal: 
Blister and anode: 
rima 893,000 968,000 1,050,000 1,100,000 r/ 1,030,000 
Seconda 147,000 118,000 129,000 85,700 r/ 96,500 
Total 1,040,000 1,090,000 1,170,000 1,180,000 r/ 1,120,000 
Refined: (00550909 Ж CN SML и С 
Рпта 893,000 968,000 1,050,000 1,100,000 r/ 1,030,000 
Коа 115,000 109,000 115,000 89,700 r/ 93,700 
Gallium metal: 
Primary е/ 6 6 6 6 6 
Seconda e/ 37 4] 38 39 40 
Germanium: 
Oxide 12 11 11 e/ 11 e/ 10 e/ 
Metal 3 3 3 3 2 
Gold: 

Mine output, Au content kilograms 7,300 8.300 8.890 9,350 9,550 
etal: DSTI EUM a шшш о 
Prima do. 108,000 103,000 108,000 109,000 103,000 
Seconda 4/ do. 148,000 109,000 93,700 r/ 105,000 1/ 100,000 e/ 

Total do. 256,000 212,000 202,000 r/ 214,000 r/ 203,000 e/ 
Indium metal do. 48,100 51,600 59.900 56,200 58,500 


Iron and steel: 
Iron ore and iron sand concentrate: 


oss weight thousand tons 34 31 40 11 3 
Fe content do. 21 19 25 6 2 
Roasted pyrite concentrate (50% or more Fe): 
oss weight do. 210 224 244 92 90 e/ 
Fe content do. 131 140 153 57 55 e/ 
Metal: 


ig iron and blast furnace ferroalloys O. 80,200 80,000 73,100 73,700 73,800 
Electric-furnace ferroalloys: 
Ferrochrome 293,000 271,000 268,000 205,000 192,000 
Ferromanganese 452,000 464,000 362,000 383,000 340,000 
Ferronickel 234,000 295,000 237,000 257,000 242,000 
Ferrosilicon 62,600 62,400 37,700 29,100 13,100 
Silicomanganese 77,500 87,200 96,400 64,800 68,900 
Other: 
Ferrocolumbium 984 710 919 1,090 868 
Ferromolybdenum 3,370 3,730 3,260 3,660 3,930 
Ferrotungsten 46 61 71 80 68 
Electric-furnace ferroalloys: 
Ferrovanadium 3,710 3,850 3,010 3,670 3,420 
UNE 3,980 r/ 3,970 r/ 4,930 r/ 5,170 r/ 6,360 
Steel, crude thousand tons 110,000 110,000 98,100 99.600 98.300 
Semimanufactures, hot-rolled: 
Of ordinary steels do. 88,900 88,000 78,500 79,100 76,600 
Ofs al steels do. 16,300 16,800 14,800 14,800 15,000 


See footnotes at end of table. 


Commodi è 90 e ete ОС А 
METALS--Continued: 

Mine output, Pb content 18,700 18,300 18,800 16,500 9,950 
etal, refined: 

Prima 205,000 220,000 219,000 212,000 183,000 

Secondary 122,000 112,000 111,000 97,300 87,200 

ota > > > > > 

Magnesium metal: 

m 12,800 11,600 7,120 7,470 3,410 
Secondary 23,300 17,200 13,000 13,200 19,000 
T 

and concentrate: 
Gross weight с/ 100 100 100 80 60 

Mn content e/ 21 21 21 16 12 
Oxide 51,500 58,500 54,300 56,100 54,600 
Metal 4,570 4,060 r/ 3,730 r/ 3,170 r/ 2,600 e/ 

Molybdenum metal 686 661 564 619 651 
тске! metal: 
Refined 22,300 23,700 22,000 22,600 r/ 25,300 
Ni content of nickel oxide sinter 21,500 22,500 27,500 27,000 27,000 e/ 
Ni content of ferronickel $6,500 68,000 57,400 51,100 58,200 e/ 
I otal > > > > э 
Platinum-group metals: 
Palladium metal kilograms 1,050 1,050 986 1,180 1,280 
Platinum metal do. 1,430 988 629 661 691 
Rare-earth oxide 5/ 4,260 1/ 4,200 1/ 3,950 r/ 3,830 r/ 4,410 
Selenium, elemental 495 537 573 541 614 
Silicon, high-puri 2,160 2,380 2,360 2,520 3,030 
ilver: 
Mine output, Ag content kilograms 150,000 171,000 178,000 137,000 133,000 
etal: О. 
Рпта йо. 2,090,000 2,150,000 2,180,000 2,160,000 2,020,000 
«condis 4] do. 229,000 126,000 131,000 144,000 162,000 
ota О. > > > > > > 
Tellurium, elemental 50 57 57 47 47 
Tin: 
Metal, smelter 816 716 821 804 706 
Titanium: 
Metal 25,600 18,900 14,500 14,400 14,800 
Oxide 286,000 279,000 252,000 246,000 238,000 
Tungsten: 
Mine output, W content 260 279 347 66 == 
Metal 4,180 4,150 3,310 3,480 3,830 
Vanadium metal e/ 6/ 700 404 r/ 245 r/ 252 r/ 300 r/ 
Zinc: 
Mine output, Zn content 127,000 133,000 135,000 119,000 101,000 
Oxide 83,200 84,900 82,300 75,200 734,000 
Metal: eS АА ЕЕ SMS 
Рпта 606,000 641,000 645,000 609,000 572,000 
econdary 126,000 138,000 136,000 135,000 r/ 141,000 
ota х l А : r А 
Zirconium: 
Oxide e/ 6,820 6,750 6,380 6,200 6,000 
INDUSTRIAL MINERALS 
stos 5,000 25,000 29,500 24,900 21,000 
Bromine, elemental e/ 15,000 15,000 15,000 15,000 15,000 
Cement, hydraulic thousand tons 84,400 89,600 88,300 88,000 91,500 
Clays: 
Bentonite 549,000 r/ 554,000 r/ 534,000 r/ 517,000 r/ 484,000 
Fire cla 936,000 846,000 752,000 737,000 r/ 685,000 
Kaolin 165,000 r/ 130,000 123,000 r/ 110,000 r/ 134,000 
Feldspar and related materials: 
Felds 57,900 88,500 72,300 71,600 56,000 
Aplite 523,000 500,000 416,000 404,000 381,000 
Gypsum el thousand tons 6,400 5,400 5,400 5,500 5,300 
ine, elementa 7,580 7,490 6,760 6,490 5,590 
ime: Quicklime thousand tons 8,980 9,050 8,050 7,960 7,710 
itrogen: N content of ammonia О. 1,530 1,550 1,600 1,450 1,450 e/ 
Perlite e/ 203,000 203,000 203,000 200,000 r/ 200,000 
Salt, all thousand tons 1,380 1,380 1,410 1,380 1,390 
ilica san 4,440,000 4,340,000 3,840,000 3,880,000 3,940,000 
Silica stone thousand tons 17,900 18,500 19,300 18,800 18,500 


TABLE 1--Continued 


JAPAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


ee footnotes at end of table. 


(Metric tons unless otherwise specified) 


TABLE 1--Continued 
JAPAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


990 ОС ОС ОС ОСЛА 


INDUSTRIAL MINERALS--Continued: 


Sodium compounds, n.e.s.: 
Soda ash 


1,130,000 1,100,000 1,060,000 1,060,000 1,050,000 

Sulfate 253,000 250,000 243,000 229,000 211,000 
Stone, crushed and broken: 

Dolomite thousand tons 5,370 5,320 4,850 4,760 r/ 3,830 

Limestone do. 198,000 207,000 204,000 200,000 r/ 202,000 


Sulfur: 


content o te О. 53 30 31 29 4 
Byproduct: 

Si metallur do. 1,310 1,350 1,370 1,380 1,350 e/ 

Of IM do. 


1,270 1,240 1,340 1,510 1,550 e/ 
c and related materials: 
Talc 61,600 65,600 61,100 r/ 57,200 63,100 
O ite 1,210,000 1,230,000 1,060,000 1,030,000 r/ 936,000 
ermiculite 15,000 15,000 15,000 15,000 15,000 
MINERAL FUELS AND RELATED MATERIALS 
arbon blac ousand tons 788 793 771 709 704 
oal: 
Anthracite do. 7 7 т/ - — 1 
Bituminous 7/ do. 8,260 8,050 r/ 7,600 7,220 6,930 
Total do. j , А 
Coke including breeze: 
Metallur ics do. 46,100 45,500 42,300 39,300 41,300 
Gashouse including breeze do. 1,410 1,240 1,100 1,020 705 
Fuel briquets, all I do. 128 115 110 108 r/ 94 
as, natural: 
Gross 8/ million cubic meters 2,040 2,130 2,160 2,200 2,270 
rke О. 2,190 2,270 2,300 2,310 2,340 


Natural gas liquids: 
Natural рне e/ thousand 42-gallon barrels 55 55 55 55 56 


iquetied petroleum gas from 


natural gas (field plants only) e/ do. 250 300 300 300 300 
Peat e/ 60 60 60 60 60 


Petroleum: 


rude thousan -gallon barrels 3,980 5,520 6,300 5,730 5,470 
Refinery products: 
Gasolive: 
Aviation do. 78 72 78 72 1/ 82 
Other do. 265,000 279,000 291,000 302,000 r/ 314,000 
Asphalt and bitumen do. 37,900 36,700 37,600 36,900 38,300 
Distillate fuel oil do. 201,000 237,000 251,000 259,000 276,000 
Jet fuel do. 27,900 32,700 37,800 40,600 45,000 
Kerosene do. 145,000 154,000 164,000 170,000 171,000 
Liquefied petroleum gas do. 51,200 52,600 54,500 53,400 52,800 
Lubricants do. 15,800 15,600 15,600 16,000 17,100 
Naphtha do. 68,300 88,600 101,000 109,000 110,000 
Paraffin е/ do. 1,200 1,200 1,200 1,000 1,100 
Petroleum coke е/ do. 900 950 900 900 950 
Refinery fuel and losses е/ 9/ do. 150,000 150,000 155,000 150,000 160,000 
Residual fuel oil do. 451,000 456,000 477,000 480,000 509,000 
Unfinished oils e/ do. 57,000 57,000 58,000 58,000 60,000 
Total e/ do. 


> > > > > ? > > Г, , , 


sümated. r/ Revised. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through Aug. 25, 1995. 
3/ Includes unalloyed ingot and alloyed ingot. 
4/ Recovered from scrap, waste, and returned by end users. 
5/ Includes oxide of cerium, eruopium, gadolinium, lanthanum, neodymim, praseodymim, samarium, terbium, and yttrium. 
6/ Represents metal content of vanadium pentoxide recovered from petroleum residues, ashes, and spent catalysts. 
7/ Includes coking coal and steam coal. Includes steam coal only beginning in 1991. 
8/ Includes output from gas wells and coal mines. 
9/ May include some additional unfinished oils. 


Source: Ministry of International Trade and Industry (Tokyo). Yearbook of Minerals and Non-ferrous Metals Statistics, 1994; Yearbook of Iron and Steel Statistics, 
1994; Yearbook of Chemical Industry Statistics, 1994; Yearbook of Ceramics and Building Materials Statistics, 1994; Yearbook of Production, Supply and 
Demand of Petroleum, Coal and Coke, 1994. 


Major operating companies Annual 
Commodi and major equity owners Location of main facilities apaci 
78 Hokutan Sorachi Coal Mining Co. Ltd. orachi in Utashinai, Hokkido Prefecture VI 
Jo. Mitsui Coal Mining Co. Ltd. Mike in Omuta, Fukuoka Prefecture UU 
Jo. Matsushima Coal Mining Co. Ltd. eshima in Sotome, Nagasaki Prefecture ,AUL 
20. umitomo Akabira Coal Co. Ltd. Z/ - Akabira in Akabira, Hokkaido Prefecture 570 
20. ашеуо (Pacific) Coal Mining Co. Ltd. Kushiro, Hokkaido Prefecture ‚200 
Т concentrate Hanaoka Mining Co. Ltd. (wholly owned Hanaoka, Akita Prefecture 5 
subsidiary of Dowa Mining Co. Ltd.) 3/ 
кеппес metric tons 101: Kyodo Smelting Co. Ltd. (64% owned by amano, Okayama Prefecture 4, 700 
Mitsui Mining and Smelting Co. Ltd., with 
minority ownership by Nittetsu Mining Co. 
Ltd. and Furukawa Co. Ltd 
Do 30. Mitsubishi Materials Crop. Naoshima, Kagawa Prefecture 8/200 
JO jo. Nippon Mining and Metals Co. Ltd. itachi, Ibaraki Prefecture „ООО 
owned subsidiary of Nikko Kyodo Co. mi Saganoseki, Oita Prefecture 198,000 
Do do папата Smelting and Kefining Co. Ltd. (30% Onahama, Fukushima Prefecture $7,200 
owned by Dowa Mining Co. Ltd. 12% by 
Furukawa Group Co., 49% by Mitsubishi 
Materials Corp., 4% by Mitsui Mining and 
Smelting Ltd., and 5% by others 
JC Jo. umitomo Metal Mining Co. Ltd. Sesshi, Ehime Prefecture 0,00€ 
JC do. «osaka Smelting and Kelining Co. Ltd. (wholly Коѕака, Akita Prefecture 50,00€ 
owned subsidiary of Dowa Mining Co. Ltd. 
Do. : Mitsui Mining and Smeltin akehara, Hiroshima Prefecture 8,400 
: ograms 
In concentrate Sumitomo Metal Mining Co. Ltd. Hishikan, Kagoshima Prefecture 8,500 
Refinec Mitsubishi Materials Corp. Naoshima, Kagawa Prefecture 50,00€ 
Do. Nippon Mining and Metals Co. Ltd. Hitachi, Ibaraki Prefecture ,00€ 
Do. umitomo Metal Mining Co. Ltd. Nihama, Ehime Prefecture 0,00€ 
imestone Mitsubishi Materials Corps. Higashitant, uoka Prefecture 9,00€ 
Do. Nittetsu Mining Co. Ltd. origatayama, Kochi Prefecture, Onoda- I sukumi 8, 000 
and Nitteltsu-Tsukumi, Oita Prefecture 
Do. umitomo Cement Co. Ltd. uho, Yamaguchi Prefecture ООО 
Do. odaka Mining Co. Ltd. odaka- I sukumi Otia Prefecture 4,00 
Do. Jbe Industries Ltd. sa, Yamaguchi Prefecture 000 
odine, crude metric tons se Chemical Industries Co. Ltd. olly Dami-Shirasato, Ichinomya, Misaki, and Hike 4, 300 
owned subsidiary of Asahi Glass ' Co. Ltd.) Chiba Prefecture; Kurosaki, Niigata Prefecture; 
and Sadowara, Miyazaki Prefecture 
Do. do. Nippon Natura ndustry Co. Ltd. Vinamihinato-Shirako, Koji-Shirake, Y okoshibe 
and Narashino, Chiba Prefecture 1 ,300 
DO. United Resources Indust D. Ltd osei апа Otz iba Prefecture ,800 


In concentrate 


DO. 
DO 

Kelinec metric tons 
Jo. do. 
Do. йо. 
DO. do. 
Jo. do. 
JO. do. 
Jo. do. 
Jo. 30. 


ТАВІЕ 2 


JAPAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Hanaoka Mining Co. Ltd. 3/ 


«amioka Mining and Smelting Co. Ltd. 
(wholly owned subsidiary of Mitsui 
Mining and Smelting Co. Ltd. 

oyoha Mining Co. Ltd. (wholly owned subsidiary 
of Nippon Mining and Metals Co. Ltd. ) 

Kamioka Mining and Smelting Co. Ltd. 

Mitsubishi Materials Corp. 

Mitsui Mining and Smelting Co. Ltd. 

Nippon Mining and Metals Co. Ltd. 6 

ono Zinc Co. Ltd. 

umitomo Metal Mining Co. Ltd. 

Kosaka Smelting and Kefining Co. Ltd. 

Hosokura Mining Co. Ltd. (wholly ownec 


Hanaoka, Akita Prefecture 5 
Kamioke "relecture | 


oyoha, Hokkaido Prefecture 


Каток Prefecture SOC 
Naoshima, Kagawa Prefecture 
akehara, Hiroshima Prefecture 
aganosekti, Oita Prefecture 
igirishima, Hiroshima Prefecture J4 
Harima, Hyogo Prefecture 6 
Коѕака, Akita Prefecture 
dosokura, Miyagi Prefecture 


subsidiary of Mitsubishi Materials Corp.) 7/ 
anganese: 
In electrolytic dioxide 
Do. 
0. 


In ferronickel metric tons 


DO. ПО. 
Jo. go. 
n oxige go. 
кейпес do. 


teel, crude 


ee footnotes at end of table. 


Mitsui Mining and SmeltingCo. Ltd. 
Oso огр. 


арап Metals anc emica 


Hyuga Smelting Co. Ltd. (wholly owned subsidiary 
of Sumitomo Metal Mining Co. Ltd.) 
Nippon Yakin Kogyo 
Pacilic Metals Co. Ltd. 
okyo Nickel Co. Ltd. 
umitomo Metal Mining Co. Ltd. 
oto Kozan Co. Ltd. 
Ога Kozan Co. Ltd. 
ankin Kogyo Co. Ltd. 
inagawa Shirenga Co. Ltd. 
okozan Kogyosho Co. Ltd. 
owa Kogyo Co. Ltd. 
Kawasaki Steel Corp. 


obe Stee d. 


Takehara, Toyama Prefecture 25 
Hyuga, Miyazaki Prefecture é 


akac Y oyama Pretecture 


Hyuga, Miyazaki Prefecture 18,000 

Oheyama, Kyoto Prefecture 1.40€ 

Hachinohe, Aomori Prefecture ,000 

Vatsuzaka, Mie Prefecture 5.000 

Niihama, Ehime Prefecture 900 
oto, Nagasaki Prefecture D4 

ага, Okayama Ргеіесіџге 

Utsue, Hiroshima Prefecture 

Mitsuishi, Okayama Prefecture RC 

Y ano-Shokozan, Hiroshima Prefecture SC 
owa-5hokozan, Hiroshima Prefecture 5U 

Mizushima, Okayama Prefecture anc 5,880 
Chiba, Chiba Prefecture 

„акораууа and Kobe, Hyogo Prefecture 8,300 


TABLE 2--Continued 
JAPAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 
—_— Major operating companies |. | | | | | | | | | | | . Annu 


Commodi and major equity owners Location of main facilities apaci 
teel, crude--Continuec NAK Corp. yama, Hiroshima Prefecture anc 22,130 

"Kehin. Tokyc Prefecture 

Do. Nippon Steel Corp. Vita, Oita Prefecture; Kawata, 48,800 
Prefecture; Kimitsu Chiba Préfecture 
and Nagoya, Aichi Prefecture 

Do. umitomo Metai Industries, Ltd. Kashima, baraki F ecture; Kokura, 22, 14. 
Fukuoka Prefecture; and Wakayama, 
Wakayaina Prefecture 

Titanium ) ] 
In sponge metal Sumitomo Sitix Corp. (92.4% owned by Amagasaki, Hyogo Prefecture 15 


Sumitomo Metal Industries, Ltd. and 
7.6% owned by Kobe Steel Ltd. 
Do. oho litanium Co. Ltd. (47% owned by Nippon igasaki, Kanagawa Prefecture 
Mining and Metals Co. Ltd., 20% by 
Mitsui and Co. Ltd., and 33% by others 


1 Oxide metric tons uji 1itanium Industry Co. Ltd. (24.8% ownec Kobe, Hyogo Prefecture 2,200 
ру Ishihara Sangyo Co. Ltd. 
Jo. 30. urukawa Co. Ltd. Jsaka, Osaka Preiecture ‚400 
Jo. do. shihara Sangyo Co. Ltd. Y okkaichi, Mie Prefecture | 54,000 
Jo. Jo. ake emical industries Co. Ltd. Unahama, Fukushima Prefecture ‚200 
Do. do. eika Co. Ltd. aidaiji, Okayama retecture 45,600 
Jo. do. Нап Kogyo Co. Ltd. Ube, Yamaguchi Prefecture 5 800 
Do. do. ohken Products Co \kita, Akita Prefecture 0,00€ 


inc 


In concentrate Hanaoka Mining Co. Ltd. 3/ Hanaoka, Akita Prefecture 30 
Do. C amioka Mining and Smelting Co. Ltd. C amioke Prefecture 6 
Do. oyoha Mining Co. Ltd. oyoha, Hokkaido Prefecture 9L 

Refined metric tons Akita Smelting Co. Ltd. (majonty Dowa ij ma, Akita Prefecture 5,000 


Mining Co. Ltd., and minority ownership 
by Mitsui Mining and Smelting Co. Ltd., 
Mitsubishi Materials Corp., Nippon Mining 
and Metals, Co. Ltd, Toho Zinc Co. Ltd., 
and Sumitomo Metal Mining Co. Ltd. | 
Do. do. Пасмпоһе Smelting Co. Ltd. (20% owned by Dowa Пасһопоһе, Aomori Prefecture 08,00€ 
| Mining Co., Ltd., 50% by Mitsui Mining and 
Smelting Co. Ltd, 20% each by Nippon Mining and 
Metals Co. Ltd. and Mitsubishi Materials Corp., and 
5% each by Toho Zinc Co. and Nisso Smelting Co. 


Jo. do. Hikoshima Smelting Co. Ltd. dikoshima, Yamaguchi Prefecture 54 000 
Jo. do. Kamioka Mining and Smelting Co. Ltd. Kamioke Prefecture ,UUL 
Do. 30. Vitsubishi Materials Corp. Akita, Akita Prefecture 95,60€ 
Do. do. Nikko Zinc. Со. Ltd. Mikkaichi, Toyama Prefecture J, 0U0C 
Do. do. oho Zinc Co. Ltd. Annaka, Gunma Prefecture 3,200 
Do. 30. umitomo Metal Mining Co. Ltd. папта, Нуоро Prefecture 30 (ХХ 


о бе closed in Mar. 1995. 
2/ Closed in Feb. 1994. 
3/ Closed in Mar. 1994. 
4/ Closed in Dec. 1994. The plant was renovated to a secondary lead smelter recycling batteries 
5/ Closed in Mar. 1994. 
6/ Stopped production in May 1994. 
7/ The plant would become a secondary smelter recycling batteries in 1995. 


ТАВГЕ 3 


JAPAN: IMPORTS OF COPPER IN 1994, BY FORM AND ORIGIN 


(Metric tons) 
Copper Unwrought 
Source concentrate Copper scrap 
| (gross weight) Unrefined Refined 
Australia 278,640 4,213 — 30,491 
Canada 585,518 473 =- 2,139 
Chile 849,147 51 20,231 126,664 
Indonesia 514,733 501 - -- 
Malaysia 119,564 8,587 иа — 
Mongolia 38,820 = - — 
Papua New Guinea 308,574 ~ - — 
Реги 45,510 a 27,074 24,683 
Philippines 280,478 5,693 == 44,143 
Portugal | 68,120 -— -— =- 
Russia 36,277 = = 293 
South Africa, Republic of 24,735 223 -— 13,017 
United States 265,121 23,115 16 43,187 
Zambia == — =- 56,708 
Other 41,817 50,226 534 9,356 
Total 3,457,054 93,082 47,855 350,681 
Source: Ministry of Finance (Tokyo). Japan Imports and Exports, Commodity by Country, Dec. 1994. 
TABLE 4 
JAPAN: SOURCE OF MATERIALS USED IN PRODUCTION OF COPPER, LEAD, AND ZINC 
(Metric tons) 
Commodity and/ or source 1991 1992 1993 1994 
Copper, refined: 
Domestic ore 6,412 7,866 5,603 2,443 
Imported ore 1/ 961,309 1,038,289 1,093,480 1,023,069 
Scrap 70,873 73,840 62,455 54,441 
Other 37,689 40,864 27,238 39,215 
Total 1,076,283 1,160,859 1,188,776 1,119,168 
Lead, refined: 
Domestic ore 33,967 29,093 28,382 19,257 
Imported ore 186,364 189,694 183,763 163,467 
Scrap 9,124 10,560 11,071 10,221 
Other 52261 40,949 34,912 41,552 
Secondary recovery 50,715 59,865 51,324 35,436 
Total 332,431 330,161 309,452 269,933 
Zinc, slab: 
Domestic ore 138,684 140,609 133,728 98,349 
Imported ore 501,965 504,470 475,544 473,571 
Scrap 28,077 32,591 29,259 8,048 
Other 62,103 51,784 57,156 85,534 
Secondary recovery 47,909 51,272 48,882 47,824 
Total 778,738 780,726 744,569 713,326 
1/ Includes blister. 


Souree: Ministry of International Trade and Industry (Tokyo). Yearbook of Minerals and Nonferrous Metals Statistics, 1991-94, annual. 


JAPAN: RESERVES OF MAJOR MINERAL 
COMMODITIES FOR 1994 


(Thousand metric tons unless otherwise specified) 
Commodi Reserves 


sopper ore, content ISI 
olomite i , 


Gold ore, content kilograms 550,000 
ine , 
Lead ore, content 623 


Limestone 3/ 57 ‚800,000 


OD 1 Юю (ХХ 
Шса sand 4 
Silica stone 5/ 1,330,000 
Zinc ore, content 3,250 
stimated. 
1/ Recoverable reserves, including 17 Mmt of lignite. 
2/ Average ore grade is 17.996 MgO. 
3/ Average ore grade is 54.296 CaO. 
4/ Average ore grade is 73.1% SiO. 


5/ Average ore grade is 87.996 SiO. 


Sources: Ministry of International Trade and Industry (Tokyo). Agency of 
Resources and Energy. 
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THE MINERAL INDUSTRY OF 


JORDAN 


By Thomas P. Dolley! 


The major mineral commodities produced in Jordan 
were bulk phosphate rock, phosphatic fertilizers, potash, 
and limestone. In 1994, Jordan ranked within the top 
five in global phosphate rock production and was a 
major world producer of potash. Jordan's gross domestic 
product for 1994 was $5.9 billion.” 

The Jordan Phosphate Mines Co. (JPMC), a company 
wholly owned by the Jordanian Government, is the most 
important industrial company in Jordan. The company 
has attempted to increase its global market share of 
phosphate and derivative products through aggressive 
marketing and third-party trading. 

The Provisional Law of Natural Resources 37 of 1966, 
amended, was the basic mining law of Jordan. The law 
allowed for private Jordanian or foreign national 
ownership of a mine or quarry with the provision that 
mine management be conducted by a Jordanian operator. 

Declining water resources represented the most 
significant environmental concern in Jordan. The 
increasing population was putting further demands on the 
water supply. Approximately 60% of Jordan's water 
supplies came from aquifers in the eastern part of the 
country. However, the overwhelming percentage of the 
country's population and demand was in the west, and 
intermittent rainfall did not supply sufficient recharge to 
aquifers in the east. The Government was attempting to 
increase its share of available water in the Middle East 
and disputes have arisen accordingly. 

Along with phosphate rock, finished fertilizers, and 
potash, Jordan produced significant amounts of other 
industrial minerals, such as calcium carbonate, dolomite, 
building stone and aggregates. Jordan was a significant 
regional cement producer and Jordan Cement Factories 
Co. (JCFC) reported cement production at 3.4 million 
tons for 1994. (See table 1.) 

Revenues for Jordanian bulk phosphate and fertilizer 
exports typically account for almost one-third of the 
nation's total export revenues. The Government reported 
that Jordanian exports were valued at $1.4 billion in 
1994, with imports valued at $3.5 billion. JCFC reported 
887,023 tons of cement exported in 1994, mostly to 
Saudi Arabia and Yemen. Jordan imported most of its 
petroleum needs. 

The Jordan Natural Resources Authority (NRA) was 
the Government agency responsible for all activities 
related to the exploration and development of minerals 


and mineral fuels. The exploitation of the major mineral 
commodities of Jordan—cement, kaolin, phosphates, 
potash, and rock wool—were all controlled by 
parastatals. Aggregates, basalt, calcium carbonate, 
dimensional stone, glass sand, and natural sand were 
produced by private-sector firms. 

For 1994, JPMC announced a $3.3 million profit for 
its operations after reporting a $29 million loss for 1993. 
Western European phosphate consumption trends account 
for some of the fluctuation, but JPMC has implemented 
cost cutting measures to achieve a profit status. The 
development of the phosphate reserves at the Ash 
Shidiya Mine, when fully completed, was expected to 
result in the latter mine replacing the existing Al-Hasa 
Mine and the mine at Wadi Al Abyad. This was 
expected to occur by the year 2000. In 1994, activity at 
the Al-Hasa Mine and Wadi Al Abyad was confined to 
removal of stockpiled ore, but not much active mining. 

By yearend 1994, the Middle East Economic Digest 
reported the awarding of a $60-million contract to 
France’s Krebs & Compagnie and Chiyoda Corp. of 
Japan to construct a 300,000 metric tons per year 
compound fertilizer plant at Aqaba. The plant, to be 
completed in 1997, was expected to occupy a 55,000 
square-meter site at Aqaba for the production of various 
fertilizer, including diammonium phosphate for export to 
Japan. The main company in the investment is the 
Jordanian/Japanese joint venture Nippon Jordan 
Fertilizer Co. Additional shareholders in the project 
were Jordan’s Arab Potash Co. (APC) and JPMC. 

Potash was produced by APC from brines at its Dead 
Sea facility. Since 1985, APC had sustained potash 
production at levels greater than 90% of design capacity, 
which was 1.8 million metric tons per year. 
Additionally, for 1995 APC was considering upgrades to 
its carnallite crystallization pond to increase surface area 
for evaporation. Australia’s Neumann Equipment Ltd. 
was to supply APC with a new $2 million bucketwheel 
suction dredge by midyear 1994 to mine salt from 
shallow excavation ponds in the Dead Sea and was to 
supervise the shipping, assembly, and commissioning of 
the dredge at the Dead Sea site. Jordanian Industrial 
Dead Sea Minerals Co. had been created at yearend 
1994 to set up pilot studies for the harvesting of bromine 
and non-potash minerals from the Dead Sea. 

As indicated in table 1, Jordan did not have significant 
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oil production. Though hydrocarbons had been detected 
in areas near the Dead Sea, no development had 
occurred. Domestic production accounted for less than 
196 of the petroleum utilized in Jordan. Petroleum 
reserves at Azraq were estimated at only 5 million 
barrels. Petroleum production at Hamzeh, which was 
never significant, was declining slowly. 

The МКА estimated Jordanian phosphate rock reserves 
at 1 billion metric tons. Potash was obtained primarily 
from Dead Sea brines. The World Bank estimated that of 
the dissolved solids contained in the Dead Sea, 33 billion 
tons was sodium chloride and magnesium choloride and 
about 2 billion tons was potassium chloride. Geological 
surveys showed that Jordan had additional unexploited 
mineral deposits of bromine, dolomite, gypsum, glass 
sands, iron, lead, oil shale, pyrite, tin, travertine, and 
tripoli. 

Jordan's infrastructure was sufficient for current 
mining operations. Railroads within Jordan consisted of 
619 kilometers (km) of 1.05-meter-gauge single track. 
Crude oil pipelines within the country totaled 209 km. 
Primary export terminals were at the Port of Aqaba, 
where potash storage capacity was about 160,000 mt. 

Various projects to improve the mining industry 
infrastructure, including a possible new oil refinery and 


fertilizer plant in Aqaba along with a more agressive 
petroleum exploration program, indicated the 
Government's willingness to improve that sector of the 
economy. The NRA claimed that 60,000 square 
kilometers of Jordan had been unexplored for economic 
minerals or mineral fuels. Jordan's apparent lack of 
domestic energy sources, mainly hydrocarbons, was 
expected to continue to stress the nation's balance of 
trade owing to fuel importation costs. 


"Text prepared July 1995. 
?Where necessary, values have been converted from Jordanian dinars 
QD) to U.S. dollars at the rate of JD0.70:: US$1.00. 


Major Source of Information 
Jordan Natural Resources Authority 
P.O. Box 220 
7 Amman, Jordan 
Major Publication 


Jordan Natural Resources Authority, Natural Resources 
in Jordan, Dec. 1988, 224 pp. 


ТАВГЕ 1 


JORDAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 


Cement, hydraulic thousand tons 


Clays 
sum 


Gypum uou a LL 
Iron and steel: Steel, crude 


Petroleum 

Crude е/ thousand 42-gallon barrels 

Re roducts: e/ 
Gasoline do. 
Jet fuel do. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Liquefied petroleum gas do. 
Other do. 
Total do. 


Phosphate: 
Mine output: 


Gross weight thousand tons 
P205 content e/ do. 


Phosphatic fertilizers 
Potash: 


Crude salts thousand tons 


K20 equivalent do. 


Salt 

Stone: 
Limestone e/ 
Marble 

e/ Estimated. 


1990 


3,070 
38,800 
92,700 

179,000 

5,400 


116 


3,400 
115 
1,580 
5,560 
5,140 
185 
2,100 
18,100 


6,080 
2,010 
596,000 


1,400 
841 
$5,000 


3,600 


484,000 


1991 


3,160 
46,200 
55,300 

200,000 

4,600 


50 


3,300 
110 
1,500 
5,500 
5,100 
1,100 
2,100 
18,700 


4,430 
1,460 
600,000 


1,360 
818 
57,000 


136,000 
180,000 


1992 


3,130 
34,400 
83,000 

244,000 

7,120 


50 


3,300 
110 
1,500 
5,500 
5,100 
1,100 
2,100 
18,700 


4,300 
1,410 
570,000 


1,350 
808 
56,000 


115,000 
200,000 


1993 


6,600 
47,200 
195,000 
181,000 
7,270 


50 


3,300 
110 
1,500 
5,500 
5,100 
1,100 
2,100 
18,700 


4,280 
1,410 
491,000 


1,370 
822 
26,000 


5,340 
112,000 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through July 1995. 


1994 e/ 


6,600 
47,200 
195,000 
181,000 
7,210 


50 


3,300 
110 
1,500 
5,500 
5,100 
1,100 
2,100 
18,700 


4,220 
1,400 
491,000 


1,500 
915 
26,000 


5,340 
112,000 
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THE MINERAL INDUSTRY OF 


KAZAKHSTAN 


By Richard M. Levine! 


Kazakhstan, which, after Russia, was the second 
largest country in land area to form from the republics 
of the former Soviet Union (FSU), was endowed with 
large reserves of a wide range of minerals. Kazakhstan, 
along with Russia, was one of the major mineral 
producing republics of the FSU and produced a major 
portion of the FSU's output of a number of metals, 
including beryllium, bismuth, cadmium, chromite, 
copper, ferroalloys, rhenium, titanium, lead, magnesium, 
uranium, and zinc. It had significant production of a 
number of other metals, industrial minerals, and fuels, 
including arsenic,  barite, coal, gold, tungsten, 
molybdenum, natural gas, oil, and phosphate rock. 

In 1994, Kazakhstan's gross domestic product (GDP) 
decreased by 2596 compared with 1993 while industrial 
output decreased by 28.576. These reported decreases 
were more than in the previous 2 years when they were 
in the range of 10% to 15%.? Labor problems were 
affecting the mining industry as miners at the Karaganda 
coalfields went on strike in January 1995. One of the 
major demands of the miners was for payment of back 
wages.? 


Government Policies and Programs 


The President of Kazakhstan listed four priority areas 
for foreign investment with the first being the energy 
sector; the second, processing facilities for agricultural 
and farm products; and the third and fourth, respectively 
investment in gold resources and the nonferrous metals 
mining and metallurgical sector. Major western oil 
companies, including U.S.-based Chevron Corp., had 
either invested ог were considering investment 
possibilities in the development of  Kazakhstan's 
hydrocarbon resources.* 

Kazakhstan announced a plan for developing its metals 
industries. This plan called for developing reserves of 
bauxite, copper, iron, lead and zinc, and titanium raw 
materials. Kazakhstan was planning to finance part of 
this development by attracting foreign investment.° 
Also, in 1994, Uzbekistan and Kyrgyzstan formed the 
Central Asian Union to reduce tariffs in the region and 
to coordinate fiscal and monetary policies. 

Kazakhstan's Minister of Geology and the Use of 
Underground Resources announced that the Ministry 
was prepared to sell 31% of the shares in geological 


exploration enterprises on the world market to attract 
foreign investment. He stated that 70% of geological 
exploration in 1993 was financed with foreign funds. 

It was reported that, in 1995, the State Property 
Committee approved a list of enterprises to be privatized 
that included the Irtysh polymetallic mining and 
metallurgical complex, the East Kazakhstan copper 
chemical complex that mined and beneficiated copper- 
zinc ore, the Dzhezkazgan copper mining and 
metallurgical complex, the Dzhezdy manganese mining 
complex, the Karaganda steel mill, the Lisakovsky iron 
ore mining апа beneficiation complex, the 
Maikainzololto gold mining firm, the Yermak ferroalloys 
plant, the Zhezkent lead-zinc mining and beneficiation 
complex, the Achisay lead-zinc mining and beneficiation 
complex, and the Chilisay phosphate rock mining 
directorate.’ 


Environmental Issues 


Kazakhstan’s program for development of its metals 
mineral base called for a number of measures to improve 
environmental protection at mining and metallurgical 
facilities. Under this plan, the Leninogorsk lead-zinc 
mining and metallurgical complex planned to improve 
sulfur recovery and sulfuric acid production facilities; 
the Ust-Kamenogorsk titanium-magnesium plant planned 
to construct a shop to recover gaseous emissions and to 
upgrade its smelters; the Ust-Kamenogorsk lead-zinc 
plant and the Irtysh copper smelter planned to improve 
recovery of gaseous emissions; and the Ust- 
Kamenogorsk lead-zinc plant planned to eliminate 
effluents from its water. Also under the plan, the 
Chimkent lead plant planned to introduce recycling 
technology for lead and plans to build a burying facility 
for arsenic wastes; and the Balkhash copper plant 
planned to renovate its electrolysis shop and put in 
facilities for cleaning sulfuric gases and recycling the 


sulfur. 
Production 

Kazakhstan mineral production data for 1994 for a 
number of nonferrous metals was reported to the U.S. 


Bureau of Mines (USBM) for the first time, in response 
to a USBM minerals questionnaire. This data was 


465 


classified as state secret during most of the Soviet era. 
There data are included in table 1 of this report. 


Structure of the Mineral Industry 


In 1994, three ministries involved in the development 
of mineral resources were the Ministry of Geology and 
Conservation of Natural Resources (MINGEO), the 
Ministry of Energy and Fuel, and the Ministry of 
Industry. In summer 1994, the President of Kazakhstan 
signed a decree that divided the Ministry of Energy and 
Fuel into a Ministry for the Oil and Gas Industry and a 
Ministry for the Energy and Coal Industries. 

In the current system, which was similar to the Soviet 
system, with some name changes, the Ministry of 
Geology was responsible for mineral exploration and 
management of mineral reserves, the Ministry of Energy 
and Fuel and its successor ministries were responsible 
for production of hydrocarbons, and the Ministry of 
Industry was responsible for ore production. In the area 
of foreign investment, MINGEO would act as the 
coordinating agency, and all applications by foreign 
mining firms would be filed with MINGEO.? 

Kazakhstan's privatization program entailed the issuing 
of vouchers to the population. Privatization funds also 
were established, through which it would be possible to 
invest vouchers for shares of privatized enterprises. At 
the beginning of 1994, the Government of Kazakhstan 
State Property Committee decided to speed up the 
process of privatization by issuing tenders for domestic 
and foreign investors to buy 38 of the country's largest 
enterprises, including many major mineral producing 
enterprises. 


Commodity Review 
Metals 


Aluminum.—The Pavlodar alumina plant іп 
Kazakhstan was the largest producer of alumina in the 
FSU, with a capacity to produce 1.2 million metric tons 
per year (Mmt/a) of alumina. The Pavlodar plant also 
produced 40% of the gallium output of the FSU. The 
Pavlodar plant used domestic, Commonwealth of 
Independent States (C.I.S.), and imported bauxites. The 
Pavlodar plant was considering constructing ап 
integrated aluminum smelter with a capacity of 215,000 
metric tons per year (mt/a). The initial plans were to 
develop an aluminum smelter when the plant was 
constructed in 1959, but the U.S.S.R. Ministry of 
Nonferrous Metallurgy decided instead to construct 
aluminum smelters in Tajikistan and at Sayanogorsk in 
Russia. Pavlodar shipped most of its alumina to Russia 
to Sayanogorsk and Novokuznetsk, and some to Bratsk. 

Owing to a shortage of domestic bauxites to supply 
Pavlodar, the plan for the development of the metals 
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base of Kazakhstan issued in 1994 called for developing 
the Taldy-Aschisay Mine with a projected capacity of 
400,000 mt/a of bauxite and expanding production at the 
Bela and Eastern Ayatsky Mines to raise their bauxite 
outputs to 600,000 mt/a each.'? 


Asbestos.—Besides Russia, Kazakhstan was the only 
other producer of asbestos in the FSU, with production 
at the Dzhetygara complex in Kustanay oblast. Reserves 
at Kustanay were reportedly 29.1 million meteric tons 
(Mmt) and comprised more than 20% of asbestos 
reserves in the FSU.!! 


Chromite.—The Donskoy complex in Kazakhstan had 
produced more than 95% of the chromite output of the 
FSU. Output of chromite at Donskoy had fallen sharply 
from its peak levels of more than 3.5 Mmt/a at the end 
of the Soviet period. The Donskoy mining and 
beneficiation complex reportedly produced 2.15 Mmt of 
chromite in 1994 and planned to produce 2.3 Mmt in 
1995. Reserves at Donskoy's two open pits reportedly 
we are on the verge of depletion and development of a 
third open pit had been delayed. Plans called for 
increasing production at the Molodezhny underground 
mine at Donskoy with a capacity to produce 1.7 Mmt/a. 
In the first 10 months of 1994, Molodezhny produced 
only 380,000 metric tons mt and was not in production 
during November and December 1994." Plans called 
for producing 4 Mmt/a of chromite by the year 2000. 
Chromite production occurred at three open pit mines 
and one underground mine. Underground mining 
accounted for almost one-half of the output, and it was 
envisaged that underground mining would account for 
three-fourths of output by the year 2000.? The Yermak 
and  Aktyubinsk  ferroalloy plants in Kazakhstan 
consumed about 70% of Donskoy's output. 


Copper.—Kazakhstan had about one-third of both the 
copper mining and metal production capacity of the 
FSU. Production came from two main enterprises, the 
Dzhezkazgan and the Balkhash enterprises in central 
Kazakhstan. 

The Dzhezkazgan copper mining and metallurgical 
complex had a capacity to produce an estimated 250,000 
mt/a of copper metal. The copper concentrates smelted 
at Dzhezkazgan, which came primarily from the 
enterprise's own mines, had a high sulfur content, and 
Dzhezkazgan sought to address the environmental 
problems that had been caused by sulfurous emissions." 

Development was planned at the Samarskoye copper- 
gold deposit with reported reserves of between 1.5 and 
2.5 Mmt of ore with 610,000 mt copper in ores grading 
1.8696 copper and more than 250,000 mt of copper in 
ores grading 0.69% copper. The gold content of the ore 
ranged from 0.5 to 1.5 grams per metric ton (g/mt). 
Development was planned with financing, in part, from 


Japan's Eximbank, which was considering loaning 
money for development of this deposit. '? 

As part of its program to develop the country's metals 
base announced in 1994, plans called for developing a 
new mining complex at the Fifty Years of October 
copper deposit that was part of the Balkhash copper 
enterprise. This new complex was projected to produce 
2.3 Mmt/a of ore for the production of more than 
40,000 mt/a of copper. Plans also called for developing 
mining and beneficiation complexes at the Aktogay and 
Bozshakol copper deposits in eastern Kazakhstan with 
reported respective projected capacities of 125,000 mt/a 
and 60,000 mt/a of copper. Also under this program, it 
was planned to complete development of the Ainini and 
Aktsipass copper mines, which were part of 
Dzhezkazgan, with reported respective capacities of 
32,000 mt/a and 51,000 mt/a of copper. '® 

Plans called for constructing a 40,000 mt/a copper 
anode plant and tankhouse at Irtysh, which is part of the 
Ust-Kamenogorsk lead-zinc complex; negotiations were 
being conducted with foreign firms. 

A longer-term project at Irtysh involved increasing 
copper smelting capacity from 40,000 mt/a to 100,000 
mt/a. Blister copper production at Irtysh in 1993 and 
1994 reportedly was approximately 35,000 mt/a, and 
expansion of the acid plant at Irtysh would increase 
output by 15,000 to 20,000 mt/a. 

Completion of the acid plant at Irtysh was targeted for 
1996. Irtysh received its concentrates from five mines 
with two more, the Maleyevskiy and Artemovskiy, under 
development." 

Kazakhstan reportedly was importing copper in 
concentrate from the Erdenet complex in Mongolia and, 
in 1994, imported 34,000 mt of copper in concentrate. 
This concentrate was processed at the Balkhash copper 
metallurgical plant. 


Ferroalloys.—Kazakhstan, which produced practically 
all of the chromite in the FSU, had a large ferroalloy 
industry producing chrome and silica-based ferroalloys 
at the Yermak and Aktyubinsk ferroalloy plants. Of 
Kazakhstan's total production of more than 1 Mmt of 
ferroalloys, less than 10% was consumed domestically. 
Exports of ferrosilicon from Kazakhstan had been of 
concern for the past decade and had resulted in a number 
of trade actions and sanctions against these exports. 


Gold.—In 1994, gold production in Kazakhstan 
increased 6% compared with 1993's production of 13 
mt, which would make 1994 output about 14 mt. This 
676 increase referred to native gold produced by the 
Altynalmaz state precious metals and stones company 
and not to byproduct gold production. The increase was 
attributed to the modernization of existing mines and the 
development of new fields, including the Akbakai, 
Vasilovskoye, and Bakyrchik. The Altynalmaz Company 


was created in January 1993 and included about 20 
mining enterprises, 7 mining. and  beneficiation 
complexes, geological exploration and mine development 
enterprises, and a jewelry branch Kazkvartsamostvety.'* 

Kazakhstan has 146 gold deposits, of which 25 are 
placer and 121 lode deposits. Eight lode fields, some of 
which have not been developed, contain 4996 of the 
reserves. These fields are the Bakyrchik, Vasilkovskoye, 
Mizeck, Suzdalskoye, Bolshevik, Akbakai, Bestyube, 
and Zholymbet. Some fields, controlled by Altynalmaz, 
according to company representatives, would be 
economically viable if Altynalmaz possessed the 
technology to extract the full range of mineral 
components and also to meet environmental standards." 

Kazakhstan was seeking foreign investment to develop 
small- and medium-size deposits. Initial plans called for 
development of the Bakyrchik, Vasilkovskoye, and 
Akbakai deposits, with the aid of foreign investors.” 

The State program for the gold industry called for 
beginning production of refined gold at the Tselinny 
mining and chemicals plant, which produced uranium, 
and at the Ust-Kamenogorsk lead-zinc plant. Also, it 
was planned to begin processing gold ore at the Achisay 
polymetallic and Zyryanovsk lead plants. Plans called 
for the country to eventually increase gold production to 
50 mt/a.?! | 

The Bakyrchik joint venture, in which the United 
Kingdom's Bakyrchik Gold PLC had a 40% interest and 
Kazakhstan's State gold mining concern Altynalmaz had 
the remaining 60%, reportedly poured its first gold in 
July 1994 at its Auezov operation in northeastern 
Kazakhstan. This operation used the Redox process for 
preoxidiation treatment of sulfide ore concentrates. The 
ore at Bakyrchik was basically quartz with arsenopyrite 
and pyrite mineralization. Total reserves were 
reportedly over 31 mt with an average grade of 8.49 
g/mt of gold. The processing plant had the capacity to 
process 150,000 mt/a of ore. 

The Redox technology and the design and construction 
services were supplied by MTI, a division of MinCorp 
Ltd. of Englewood, Colorado. Plans for the second 
stage of this project called for wider application of the 
Redox technology after the process was mastered in the 
first stage. Stage two of the joint venture also called for 
increasing gold production at the mine, at which time the 
joint venture would take control of the mining 
operations.” In July 1994, Bakyrchik poured its first 
gold dore at its new processing facility. Capacity was 
reported as 1.4 mt/a (45,000 troy ounces), with final 
capacity projected to be 8.6 mt/a (275,000 troy 
ounces).? 


Iron Ore.—In summer 1994, Kazakhstan announced 
a program to develop its metals mineral base. This 
program called for expanding production of iron ore at 
the Sokolovsko-Sarbay mining and beneficiation complex 
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by increasing capacity from the current 15 Mmt/a to 20 
to 25 Mmt/a of iron ore concentrates. In 1994, it was 
estimated that this complex was producing at less than 
one-half of capacity. The program also called for 
increasing pellet production at Sokolovsko-Sarbay to 12 
Mmt/a. 

Under this program, Kazakhstan also planned to 
expand iron ore output at the Western Karazhal iron ore 
mine and to build a new beneficiation plant. This plant 
would be designed to process 6 Mmt of ore and produce 
3.8 Mmt of concentrate. 

Plans also called for constructing a beneficiation plant 
at Kachar, with an initial output capacity of 7 Mmt/a of 
concentrate and a final capacity of 17 Mmt/a of 
concentrate. The program further envisioned stabilizing 
output at the Ken-Tobe Mine at 700,000 mt/a by 
modernizing facilities.” 


Lead and Zinc.—Kazakhstan was the major lead- and 
zinc-producing republic of the FSU, mining more than 
60% of the lead and 50% of the zinc, and smelting more 
than 90% of the lead and almost 50% of the zinc in the 
FSU. Production occurred primarily at enterprises in 
eastern Kazakhstan, including several of the largest lead- 
and zinc-producing enterprises of the FSU, such as the 
Leninogorsk, Ust-Kamenogorsk, and Zyryanovsk mining 
and metallurgical complexes. 

The Ust-Kamenogorsk  lead-zinc mining апа 
metallurgical complex utilized both shaft furnaces and 
the Kivtset autogenous smelter developed in Kazakhstan. 
Plans were to upgrade smelting capacity at Ust- 
Kamengorsk using Kivtset smelters. Plans also called for 
expanding zinc production capacity, while upgrading 
environmental protection controls.” 

Both the Leninogorsk and Zyryanovsk complexes 
reportedly have large reserves that could be developed 
if investment funds were available. The Leninogorsk 
complex reportedly has an additional 35 Mmt of ore 
reserves, if developed to a depth of 1 kilometer (km). 

The Leninogorsk complex sought to engage in joint 
ventures to develop three deposits. Foreign investment 
was sought to provide state-of-the-art technology and 
equipment to develop these deposits. The first was the 
Dolinnnoye lead-zinc deposit that contained byproduct 
gold grading at 5 g/mt of gold with total gold reserves 
of 22 mt.” 

The second was the Chekmar deposit at the 
Leninogorsk complex, which had a projected capacity of 
3 Mmt/a of lead and zinc ore. According to the 
management of the Leninogorsk complex, annual metal 
production from Chekmar ore was projected to be 
40,400 mt of zinc, 12,800 mt of lead, 2,500 mt of 
copper, 380 kilograms (kg) of gold in alloys, and 14 mt 
of silver in alloys. Sixty percent of this projected 
capacity was to be produced from open pits. 
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Infrastructural development work at this deposit had 
already begun. 

The third deposit, for which Leninogorsk was seeking 
foreign investment, was the Novo-Leninogorsk deposit 
with the copper, lead, and zinc content of the ore 
reportedly 0.16%, 1.43%, and 4.04%, respectively, and 
the gold content 1.54 g/mt and silver content 32.8 g/mt. 

Furthermore, this deposit, according to the 
management at  Leninogorsk, contained  barite- 
polymetallic ore comprising 20% of total reserves 
grading 33.4596 barite; the respective contents of 
copper, zinc, lead, gold, and silver in the barite- 
polymetallic reserves 0.20%, 2.2, 2.8%. 6.5%, and 
114.8 g/mt. It was projected that a mining complex 
could be developed based on this deposit that could 
produce 1.25 Mmt/a of ore for the production of 52,400 
mt of barite, 789 mt of copper, 11,000 mt of lead, 
36,000 mt of zinc, 1,300 kg of gold, and 27,900 kg of 
silver.” 

Other deposits slated for development included the 
Artemovskiy deposit, part of the East Kazakhstan 
Copper and Chemical complex, with a projected capacity 
of 800,000 mt/a of lead and zinc ore, and the Shalkiya 
deposit in southern Kazakhstan. with a reported 
projected capacity to produce 3 Mmt/a of lead and zinc 
оге. 


Rare Metals.—Kazakhstan planned to significantly 
increase production of a number of rare metals. 
Kazakhstan accounted for 76.7% of the FSU's reserves 
of rhenium, 78.4% of its bismuth reserves, 37% of its 
cadmium reserves, 35.3% of its gallium reserves, 27% 
of its beryllium reserves, 20% of its selenium reserves, 
and 14.1% of its tellurium reserves. By 1998, 
Kazakhstan planned to increase rhenium production by 
10% to 1576, gallium production by 25% to 30%, and 
scandium and vanadium production by 30%.” 

At the Dzhezkazgan copper mining complex, in 
addition to copper, the complex produced byproduct 
bismuth, cadmium, gold, osmium, rhenium, and silver. 
These byproduct metals were produced at Dzhezkazgan, 
with for except silver and gold, which were sent to the 
Ust-Kamenogorsk plant in Kazakhstan for processing. 
Also, there was no complete metallurgical cycle at 
Dzhezkazgan to produce rhenium or osmium metal. 
Dzhezkazgan produced ammonium salts of rhenium for 
use in the oil industry and as catalysts in alloy 
production for the space industry.” 

In February 1994, the Aktau chemical and 
hydrometallurgical plant that produced uranium, 
scandium, and rare-earth metals stopped production at its 
rare-earth metals shop due to a lack of orders and 
because a large number of specialists engaged in rare- 
earth metals production stopped working at the plant. 
Government assistance was being requested to prevent 


shutdown of the mines.?! 


Titanium.—The Ust-Kamenogorsk plant, which had 
an estimated capacity of 35,000 mt/a of titanium sponge, 
had produced 40% of the titanium sponge in the FSU.” 
Titanium raw material came from Ukraine and other raw 
materials from Russia. Curtailments in raw materials 
shipments caused raw material shortages at Ust- 
Kamenogorsk.? 

Kazakhstan and Russia were the largest producers of 
titanium sponge in the C.I.S. sponge production capacity 
at the Ust-Kamenogorsk plant in Kazakhstan similar to 
the capacity of Russia's only titanium sponge plant. Ust- 
Kamenogorsk reportedly was the most modern plant in 
the C.I.S. and had a fully integrated production cycle to 
the ingot stage. It was the only plant in the C.I.S. that 
used vacuum distillation of sponge. 

Kazakhstan's titanium industry previously had been 
integrated with that of the other FSU republics, receiving 
its raw materials from Ukraine and Russia and producing 
titanium sponge primarily consumed in Russia by the 
defense industry. The fall in C.LS. demand, 
Kazakhstan, like other C.I.S. producers, sought to earn 
hard currency for its titanium. Large exports of titanium 
sponge from the C.I.S. at low prices in 1994, 
contributed to the oversupply of titanium on world 
markets and the closure of capacities in the United States 
and other countries.™ 

In 1993, the Kazakhstan Government created a 
program for the development of its titanium industry. 
The program called for the development of ilmenite 
deposits, including the Kara-Otkel and Peschanka 
deposits in eastern Kazakhstan, and the Shekash 
ilmenite-zirconium deposits in the Aktyubinsk region of 
Kazakhstan. The program further called for the 
completion, renovation, and expansion of current 
metallurgical facilities at the Ust-Kamenogorsk plant 
aimed at increasing sponge production capacity by 25% 
and the creation of titanium dioxide production 
capacity.’ 

In summer 1994, as part of its program for developing 
its base and nonferrous metals industries, the 
Government announced plans to develop a mining and 
beneficiation complex at the Shekash deposit having the 
capacity to produce 6,000 mt of ilmenite, 11,200 mt of 
rutile, and 1,100 mt of zircon during the 1995-97 
period. The program also called for completion of the 
Kara-Otkel mining and beneficiation complex in eastern 
Kazakhstan with a capacity to produce 100,000 mt of 
ilmenite, 20,000 mt of rutile and 14,000 mt of zircon 
concentrate in 1996 and for the completion of the 
Kokchetav mining and beneficiation complex with the 
annual capacity to produce 41,000 mt of ilmenite, 
18,000 mt of rutile, and 31,000 mt of zircon 
concentrate.’ 


Mineral Fuels 


Coal.—Coal production in 1994, compared with 1993, 
decreased 7% to 104 Mmt.? Kazakhstan was the FSU's 
third largest coal producer after Russia and Ukraine. 
Production occurred at the Ekibastuz basin comprised 
primarily of subbituminous coals; the remainder was 
mainly bituminous coal, including coking coal from the 
Karaganda basin. Both Ekibastuz and Karaganda were 
administered by the state corporation Kazakhstanugol 
formed in February 1992, which was subordinate to the 
Ministry of Energy and Fuel. 

Ekibastuz was comprised of four open pits, the largest 
of which was the Bogatyr with a production of about 50 
Mmt/a. Reserves at Ekibastuz were reportedly 7 billion 
mt; coals ranged from gas through gas-fat, fat and 
coking, to lean caking, and were high in ash content but 
low in sulfur content. 

At Karaganda, production primarily was from 
underground mines; practically all were mechanized 
longwall mines, but surface mining was increasing. 
Karaganda produced both thermal and metallurgical 
coals. Reserves are reportedly 25 billion mt. Karaganda 
was comprised of 26 underground mines and three open 
pits. The underground mines varied in size from about 
500 ,000-mt/a output to more than 3 Mmt/a output. The 
three open pits were the Chekinsky, reportedly 
producing about 2 Mmt/a; the Molodezhnyy, 4.5 Mmt/a; 
and the Shubarkolsky, more than 3 Mmt/a.” 


Natural Gas.—Natural gas production in 1994 
decreased 33% to 4.5 billion cubic meters (m?).* The 
Kazakh Ministry of Oil and Gas signed an agreement 
with Russia's main gas producing concern, Gazprom, for 
Gazprom to participate in the development of the 
Karachaganak oil and gas condensate field, one of the 
world's largest. It is in the Ural Mountains, near the 
Russian, border, with reportedly 1.3 trillion m? of 
recoverable gas reserves, 850 Mmt of condensate 
reserves, and 340 Mmt of oil reserves. In 1993, the 
British-Italian alliance Gas-Agip won a tender for 
exclusive rights to develop Karachaganak, but then 
agreed to share this right with Gazprom.“ 


Petroleum. —Oil production in 1994 decreased to 20.3 
Mmt from 23 Mmt іп 1993.* The Chevron Corp., 
engaged in a joint venture to develop the Tengiz 
Oilfield, still sought to establish a pipeline route to 
export oil from Tengiz. 

Chevron's projected output for Tengiz was 130,000 
barrels per day (bbl/d) by yearend 1994, and 700,000 
bbl/d by the year 2010. The development of the Tengiz 
deposit was delayed because a resolution had not been 
found to determine the route for the oil export pipeline. 
It originally had been intended to build a new pipeline 
through Azerbaijan and Turkey. The only pipeline 
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available to transport Tengiz oil passed through Russia, 
which had limited the amount of oil that could be 
shipped through this pipeline.“ 


Uranium.—Kazakhstan, Russia, and Uzbekistan each 
produced about one-third of the uranium output of the 
FSU. Plans called for Kazakhstan to develop its own 
nuclear powerplants that would operate on domestically 
supplied fuel and thus reduce Kazakhstan's uranium 
exports.“ 

In 1994, Kazakhstan announced an agreement with 
Kyrgyzstan for the period 1994-2000, under which 
Kazakhstan’s uranium mines would ship 1,000 mt/a of 
uranium concentrate with a 40% to 45% uranium content 
to the Kara-Balta plant in Kyrgyzstan for processing. 
The Kazakhstan National Atomic Energy and Industry 
Co. would market the processed product, uranium oxide, 
with Kazakhstan receiving 71% of the profits and 
Kyrgyzstan 29%.“ 

In November, the United States and Kazakhstan 
acknowledged that more than one-half metric ton of 
enriched uranium had been moved from a storage facility 
at the Ulbinskiy plant in Oskemen, Kazakhstan, to 
storage at a Tennessee nuclear complex to safeguard this 
material.“ 


Infrastructure 


Kazakhstan, approximately four times as larger than as 
the State of Texas, is the second largest country in land 
area and fourth most populous to form from the FSU. 

Kazakhstan borders Russia to the north, China to the 
east, and Kyrgyzstan, Uzbekistan, and Turkmenistan to 
the south. Kazakhstan extends from the Volga River to 
the Altai Mountains and from plains in western Siberia 
to desert in central Asia. Although landlocked, 
Kazakhstan borders two major inland seas, the Aral and 
the Caspian. The Aral Sea, however, was drying up as 
a result of a major environmental catastrophe, resulting 
in the contamination of agricultural lands and populated 
regions by salts and contaminants blown from the dry 
sea bottom. It was also causing climate changes that are 
less conductive to agriculture, including hotter 
temperatures and less rainfall. 

Major lakes in Kazakhstan include the Alakol, 
Balkhash, and Zaysan. There are about 4,000 km of 
navigable river routes. The major rivers are the Ertis 
(Irtysh),“’ Syrdarya, Ishim, Ile, (Ili) and (Chu). These 
rivers were important sources of hydroelectric power and 
provided water for irrigation. 

As of 1990, Kazakhstan had 14,460 km of railroads, 
not including industrial lines, and 189,000 kms of 
highways, of which 80,900 km was dirt roads. In 1992, 
the country had more than 2,800 km of crude oil 
pipelines and more than 3,400 km of gas pipelines. 
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Outlook 


The outlook for Kazakhstan's mineral industry could 
be quite favorable given the size and variety of its 
mineral reserves and the fact that it has a wide range of 
mineral commodities produced in excess of its 
consumption needs that could be exported. Most of 
these minerals were exported to the C.I.S. countries, 
particularly Russia, although a larger percentage of these 
minerals were shipped to world markets in 1994. 

Kazakhstan has the potential to be a much larger 
supplier of minerals to world markets if it diverts trade 
away from the C.I.S. and further develops its mineral 
reserves. Several factors are important. As Kazakhstan 
makes the transition to market economy criteria, it is not 
yet clear as to what percentage of its mineral production 
would be economically competitive under market 
economy conditions, particularly given the cost of 
transporting these minerals to world markets. Also, by 
trading its minerals within the C.I.S., Kazakhstan is able 
to obtain a large number of commodities needed by other 
sectors of its economy at below world market prices and 
may consider this as favorable terms of trade. 

In addition, a number of Kazakhstan’s mineral 
industries will require substantial investment to become 
major world suppliers. For example, Kazakhstan has 
large petroleum reserves that require considerable 
investment and state-of-the-art technology to develop. 
The exploitation of Kazakhstan's large petroleum 
reserves is already being planned with the participation 
of Chevron Corp., and this development will be a 
significant source of fuel and hard currency earnings. 

Kazakhstan has significant production of a wide range 
of ferrous and nonferrous metals and is capable of 
increasing production of these metals if investment is 
made in developing deposits and mines and in renovating 
metallurgical facilities. | 

It гетаіпѕ ќо be seen to what extent foreign investors 
can be attracted to participate in the development of 
some of Kazakhstan's major mineral industries, 
including its copper and  lead-zinc industries. 
Kazakhstan's future as a major world mineral producer 
will depend in large measure on its ability to attract 
investment to develop and renovate its mineral 
industries. 
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ТАВГЕ 1 


KAZAKHSTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 
METALS 


Smelter 
Refined 
Ferroalloys: 
Ferrochromium 
Ferrosilicon 
Gold, mine output 
Iron and steel: 
Pig iron 
Steel, crude 
Steel, finished 
Iron ore, marketable 
Lead: 
Mine output, metal content 
Metal, refined 
Magnesium 
Manganese ore, marketable 
Molybdenum, mine output, metal content 
Silver 
Tin, mine output, metal content 
Titanium, metal 
Tungsten, metal, W content 
Zinc: 
Mine output, metal content 
Metal, smelter 


INDUSTRIAL MINERALS 


Asbestos, all grades 
Barite 


MINERAL FUELS 


Natural gas 
Petroleum, crude 
Uranium concentrate, U content 


e/Estimated. NA Adequate information is unavailable to form a production estimate. 


(Metric tons unless otherwise specified) 


kilograms 


million cubic meters 


1992 


1,100,000 
2,000 
3,040,000 3/ 
NA 
90,000 
650 
3,500,000 


250,000 


310,000 
310,000 


400,000 
500,000 
24 


4,660,000 3/ 
5,680,000 3/ 
4,100,000 


17,300,000 


170,000 
160,000 
20,000 
100,000 
600 
900 
500 


180,000 
170,000 


300,000 
200,000 
100,000 
6,000,000 
100,000 
3,500,000 
200,000 


127,000,000 


8,800 


26,000,000 


3,000 


1/ Previously published and 1994 data are rounded by the Bureau of Mines to three significant digits. 


2/ Table includes data available through Aug. 25, 1995. 


3/ Reported figure 


1993 


1,000,000 
2,000 
3,000,000 
NA 
90,000 
650 
2,900,000 


250,000 


310,000 
310,000 


328,000 3/ 


450,000 
25 


3,540,000 3/ 
4,280,000 3/ 


3,400,000 
13,000,000 


170,000 
160,000 
20,000 
150,000 
600 
900 
500 
30,000 
100 


180,000 
170,000 


225,000 
200,000 
90,000 
5,000,000 
90,000 
2,500,000 
150,000 


112,000,000 
6,800 
23,000,000 
2,700 


1994 


700,000 
1,500 
2,430,000 3/ 

NA 
84,500 3/ 
601 3/ 
2,020,000 3/ 


202,000 3/ 


282,000 
282,000 3/ 


185,000 
350,000 
26 


2,430,000 3/ 

2,840,000 3/ 

2,300,000 
10,500,000 


160,000 

150,300 3/ 
15,000 
133,000 

490 3/ 
800 
400 

27,200 3/ 
90 


172,600 3/ 
160,000 


187,500 3/ 
175,000 
80,000 
4,000,000 
80,000 
1,740,000 
100,000 


104,000,000 3/ 
4,500 3/ 

20,300,000 3/ 
2,000 


ТАВГЕ 2 
KAZAKHSTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Annual 
Commodi Major operating facili Location apacity е/ 
Alumina Pavlodar alumina refin Pavlodar | 1,200,000. 
Arsenic, trioxode Chimkent polymetallic enterprise Shymkent (Chimkent 3,500. 
and other nonferrous metallurgical 
enterprises 
Asbestos Dzhetygara complex Kustanay oblast 1,000,000 total. 
Do. Chilisay complex Aktyubinsk phosporite 
basin 
Barite Karagailinskiy mining and Karagaili region 
beneficiation complex 
Do. Tujuk Mine Alma-Ata region 300,000 total. 
Do. Achisay polymetallic complex Kentau region 
Bauxite Turgai, Krasnooktyabr bauxite Central Kazakhstan 600,000 total. 
mining complexes 
Beryllium, metal Ulbinskiy metallurgical plant Oskemen (Ust-Kamenogorsk) NA. 
Bismuth, metal Ust-Kamenogorak lead-zinc do. 70 total. 
metallurgical plant 
: Do. Leninogorsk Lead Smelter Leninogorsk 
Cadmium Leninogorsk mining and do. 1,200. 
beneficiation complex 
Chromite Donskoy mining and Khromtau region 3,800,000. 
beneficiation com бех 
Coal Karaganda basin Central and North Central 50,000,000. 
part of the country 
Do. Ekibastuz basin do. 85,000,000. 
Do. Maykuben basin do. 10,000,000. 
Do. Turgay basin | do. 1,000,000. 
Copper, mining, recoverable Balkhash Balkhash region 200,000. 
copper content 
Do. Dzhezkazgan Dzhezkazgan region 250,000. 
Do. : Irtysh Irtysh region 10,000. 
Do. Leninogorsk Leninogorsk region 15,000. 
Do. Zhezkent Zhezkent region 25,000. 
Do. Zyryanovsk mining and Zyryanovsk region 5,000. 
beneficiation complexes 
Do. East Kazakhstan Ust-Kamenogorsk region 10,000. 
copper-chemical complex 
Copper: Metallurgy, metal Balkhash Balkhash region 150,000. 
Do. Dzhezkazgan Dzhezkazgan region 250,000. 
Do. Irtysh smelting and refining Irtysh region 40,000. 
complexes 
Ferroalloys Aktyubinsk plant Aqtóbe (Aktyubinsk) High-carbon 6094 
ferrochrome, 150,000 
medium-carbon 6094 
ferrochrome, 130,000. 
Do. Yermak plant Ermak (Yermak) Ferrosilicon 700,000 
ferrosilicochrome, 
700,000; high-carbon 
ferrochrome 400,000. 
Gallium Pavlodar alumina plant Pavlodar МА. 
Gold Byproduct of polymetallic Colocated with nonferrous 30. 
ores and native gold mining metals mining 
Iron and steel: 
Pig iron Karaganda Steelworks Karaganda 5,000,000. 
Steel, crude do. do. 6,300,000. 
Steel, finished do. do. 4,700,000. 
Iron ore, marketable Sokolovsko-Sarbay, Kustanay oblast 25,000,000 total. 
Lisakovskiy mining and 


metallurgical complexes 
See footnotes at end of table. 


TABLE 2- Continued 
KAZAKHSTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Annual 
| Commodi Major operating facili Location apacity e/ 
Lead and zinc, mining: Achisay Kentau and Karatau Lead 40,000, 
(recoverable lead and regions zinc 20,000. 
zinc content of ore) 
Do. Akchatau Balkhash region Lead 10,000, 
zinc 30,000. 
Do. Irtysh Ust-Kamenogorsk region Lead 10,000, 
zinc 50,000. 
Do. Karagaili Karagaili region Lead 20,000 
zinc 55,000. 
Do. Leninogorsk Leninogorsk region | Lead 60,000, 
zinc 120,000. 
Do. Tekeli Tekeli, Taldi-Kurgan Lead 20,000, 
regions zinc 30,000. 
Do. Zhayrem Zhayrem region Lead 20,000, 
zinc 40,000. 
Do. Zyryanovak complexes Zyryanovak region Lead 20,000, 
zinc 40,000. 
Do. East Kazakhstan copper-chemical Ust-Kamenogorsk region Zinc 15,000 
complex (lead currently 
not recovered). 
Do. Kounrad Mine Balkhash complex 6,000 total. 
Do. Karaobinskoye deposit Karaoba region 
Do. Sayak deposit Sayak region 
Metal Akchatau molybdenum metal Dzhezkazgan oblast NA. 
lant 
Petroleum and natural gas Aktyubinskneft Aktyubinsk region 28,000,000 (total 
crude oil), 10 mil- 
lion cubic meters. 
Do. Embaneft Embinskty districk 
Do. Mangyshalakneft Mangyshlak Peninsula 
Do. Tengiz deposit Tengiz deposit 
Phosphate rock Karatau production association Dzhambul and Chimkent 10,000,000 total. 
| oblast 
Do. Chilisay mining directorate Aktyubinsk phosphorite 
basin 
Rare metals (columbium, Aktau complex Shevchenko | NA. 


indium, selenium, 


tellurium Belogorsky rare metals plant Belogorsk NA. 


Do. Chimkent polymetallic plant Shymkent NA. 
Do. Ust-Kamenogorsk lead-zinc plant Oskemen NA. 
Do. Akchatau mining and Dzhezkazgan oblast NA. 
beneficiation complex 
Rhenium Balkhash copper mining and Balqash (Balkhash) NA. 
metallurgical complex 
Tantalum Yermak ferroalloy plant Ermak NA. 
Tin Akchatau mining and Akzhal deposit 700. 
beneficiation complex Dzhezkazgan oblast 
Titanium, metal Ust-Kamenogorsk titanium- Oskemen 35,000. 
magnesium plant 
Silver, byproduct Ust-Kamenogorsk do. 
Do. Leninogorsk Leninogorsk 1,200 total. 
Do Chimkent metallurgical plants Shymkent 


See footnotes at end of table. 


TABLE 2- Continued 
KAZAKHSTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Annual 
Commodi Major operating facili Location apacity e/ 

Uranium, U content Stepnogosk Stepnogosk 

Do. Shevchenko Shevchenko 

Do. Taboshara Taboshara 3,500 total. 

Do. Prikaspiskiy ore Shevchenko 

enrichment center 

Do. Tselinny chemical complex Stepnogosk 

е/ Estimated 


*New names and spellings are given when available. The old name will appear in parentheses the first time the new name is used. 
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THE MINERAL INDUSTRY OF 


KENYA 


By David Izon! 


Kenya's mineral resources were limited. Mineral 
production consisted mainly of cement, fluorspar, 
gemstones, salt, and soda ash. According to Government 
sources, the mineral industry accounted for about 1% of 
the country's estimated gross domestic product (GDP) of 
about $33 billion? in 1994. 

The Government of Kenya initiated programs that 
were aimed at encouraging investment in the newly 
discovered resources, such as gold. The new investment 
code permitted several European and Canadian mining 
groups to prospect for gold and other mineral resources. 
The outlook for prospects indicated that gold deposits 
could be commercially viable and could be mined by 
open pit methods. 

The Government encouraged firms to invest in the 
mineral industry by instituting new regulations that have 
reinstated confidence in the business community. During 
the past 2 years, reform activities have triggered a wave 
of new investments in Kenya. The new regulations also 
have encouraged local manufacturers to take advantage 
of the devalued shilling to export to neighboring 
countries. The country's financial institutions were to be 
restructured to provide assistance in management and 
finance to small-scale businesses. Fiscal policies were 
geared toward relocation of industries and commercial 
activities from urban areas to smaller towns. 

Several western donor countries provided financial 
assistance for the Government to restructure its 
parastatals (government-owned corporations). Under this 
program, the Government also phased out subsidies, 
removed political interference, and established a modern 
stock exchange. The Government continued with policies 
that allowed investors to deduct all foreign exchange 
losses on their investments. Investors in large cities were 
given an investment tax credit allowance of 35% on 
plants, machinery, and buildings. For rural investors and 
manufacturers, respectively, the investment allowance 
was 85% and 100%. 

The Government of Kenya established some policies in 
coordinating and developing strategies for sound 
environmental management. Among such policies was 
the National Environmental Action Plan (NEAP), aimed 
at finding effective solutions to developmental problems 
and providing a framework for dealing with policy and 
institutional changes. NEAP also provided a database for 
use in identifying environmental danger signals, which 


may be immediately acted upon to prevent or correct 
eminent disaster. 

Major minerals and mineral materials produced in 
1994 were cement, fluorspar, gemstones, salt, and soda 
ash. Gold production was solely artisanal. Both fluorspar 
and soda ash production declined in 1993 owing to 
falling prices on international markets. Artisanal gold 
production increased significantly because sales to the 
purchasing company were remarkably up. (See table 1.) 

The total export earnings for the country in 1994 were 
estimated at about $5 billion, of which export earnings 
from nonfuel minerals was about $330 million, about 1% 
of the country’s GDP. Petroleum products were a source 
of major export earnings, most of which were, in turn, 
used to import oil from the Middle East for the country’s 
refinery at Mombasa. Petroleum products were mainly 
exported to neighboring east and southern African 
countries, particularly Uganda and Zaire. 

Kenya’s trading partners were France, Germany, Italy, 
Japan, the United Kingdom, the United States, and 
neighboring African countries. Imports from the United 
States were mainly iron and steel, medicinal and 
pharmaceutical products, machinery and transport 
equipment, phosphate rock, and processed nonferrous 
minerals. 

The Government owned at least 51% of all mining 
companies, including the cement plants and the oil 
refinery. Magadi Soda Co. Plc, which was acquired by 
Penrice Soda Products of Australia in June 1991, 
operated as Magadi Soda Ash in 1992. Under the new 
agreement, Magadi Soda Ash maintained its interest and 
the new parent company retained all employees. 

Gold production was mainly artisanal from alluvial 
open pit mines. There is no commercial gold production 
in Kenya. The known registered gold trading company 
is Goldenberg Co., based in Nairobi, which purchased 
gold from artisanal miners. According to Ше 
Government, Goldenberg also bought gold from 
smuggled sources, particularly from neighboring 
countries. A joint-venture of Serengeti Diamonds of 
Vancouver Canada, and Jester Global Co. of South 
Africa, was expected to explore for gold in an area about 
200 square kilometers. According to the Northern Miner 
of October 1994, the joint-venture partners have verified 
the presence of 20-kilometer (km) prospects on a 40-km- 
long strike. The first phase of the project would include 
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geothermal sampling, structural evaluation, and mapping 
of the site at a cost of $1 million. 

Combined output from the country's two cement 
plants, Bamburi Portland Cement Co. Ltd. and the East 
African Portland Cement Co., was about 1.52 million 
metric tons (Mmt) in 1994. The two plants also were 
responsible for production of all limestone. Gypsum was 
produced by Athi River Mining Ltd. High-quality 
gypsum was .sometimes imported to supplement local 
production. Klinker and magnetite also were produced 
locally. The Government's policy of decontrolling 
cement prices was a significant factor in the improved 
profitability of the cement industry. Lonrho PLC started 
the construction of a third cement plant at Koru, about 
30 km southeast of Kisumu in the Nyaza Province of 
western Kenya. About 20% of all cement produced was 
sold to neighboring countries. 

Fluorspar is Kenya's second most important mineral 
after soda ash. It was produced from an open pit mine at 
Cheberen in the Kerio Valley, near Eldoret. Kenya 
Fluorspar Co. Ltd. operated the mine and produced an 
acid-grade fluorspar that contained only 10% moisture. 
Production of and export earnings from fluorspar 
increased, compared with the previous year. 

Soda ash, the most important mineral commodity 
produced in Kenya, was a significant source of foreign 
exchange earnings. The soda ash industry experienced a 
decline owing to poor international prices and rising 
industry costs. Plans were underway to increase output 
to about 300,000 metric tons per year (mt/a) by 1995. 
The new owner of Magadi Soda Co. PLC, Penrice of 
Australia, embarked on a program to modernize its 
production process and reduce pollution. The latter 
involved fitting oil traps to drains at the power station to 
prevent oil spillage into the lake and fitting dust 
extractors and scrubbers at rail-loading points to remove 
dust during loading. The Magadi operation also was 
Kenya's largest source of crude salt. 

Kenya has not produced crude petroleum, but has a 
petroleum refinery. Proceeds from petroleum products 
refined at the Mombasa refinery made up a sizable share 
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of Government revenues. Plans to upgrade the existing 
refinery and build a second refinery at the port of 
Mombasa may be shelved owing to the unwillingness of 
international firms to provide necessary funding. Plans 
considered included increasing the refinery capacity and 
making improvements in the refining process, 
particularly in the cracking process, to increase the range 
of petroleum products produced. 

The railroad enters the country from the west near 
Tororo, Uganda, passes through Nairobi, and terminates 
at the port city of Mombasa, connecting key mining 
cities and districts along the way. Transportation of 
petroleum products from Mombasa to Nairobi is 
primarily by pipeline. Extension of the pipeline to 
Kissumu and Eldoret is under construction. 

Kenya’s stable political climate should be a plus for 
investors who are considering development projects in 
the country. Long-term industrial energy conservation 
programs, coupled with the implementation of favorable 
investment codes, could prove beneficial to the country 
in the future. Development of the port in Mombasa to 
world-class status that could handle a large volume of 
cargo and freight should increase Kenya’s revenue base. 
Government policies directed toward projects to improve 
mineral production, increase foreign earnings, and 
reduce the deficit also are expected to continue. 


'Text prepared Арг. 1995. 
*Where necessary, values have been converted from Kenyan shillings 
(KSh) to U.S. dollars at the average rate of KSh68.00= US$1.00for 1994. 


Major Sources of Information 


Permanent Secretary 

Ministry of Energy and Mines 

P.O. Box 30582 

Nairobi, Kenya 

Mines and Geological Department 

Ministry of Environment and Natural Resources 
Nairobi, Kenya 


TABLE 1 
KENYA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 
Commodity 3/ 1990 1991 1992 1993 1994 
Barite 105 100 e/ 100 e/ 14 14 
Carbon dioxide gas, natural tons 5,620 4,160 4,800 5,910 5,910 
Cement, hydraulic thousand tons 1,510 1,420 1,510 1,420 1,420 
Clays, kaolin do. on = 21 7 7 
Diatomite do. 944 787 507 829 829 
Feldspar е/ do. 1,290 4/ 1,200 1,200 1,200 1,200 
Fl acid do. 112,000 71,400 80,600 78,700 64,000 4/ 
Gemstones, ious and semiprecious: 
Amethyst kilograms (5/) (5/) 303 303 
Aquamarine do. (5/) 110 100 43 43 
Cordierite (iolite) е/ do. 117 10 10 14 4/ 14 4/ 
Garnet do. 90 90 90 31 4/ 31 4/ 
Ruby do. 200 200 123 4/ 120 e/ 120 e/ 
Sapphire | до. 20 20 e/ 20 2,310 4/ 2,310 4/ 
Tourmaline do. 9 10 10 229 229 
Gold, mine output, Au content do. 25 20 20 154 154 
Gypsum and anhydrite е/ 36,000 36,000 36,000 36,000 36,000 
Lead ore == == = 396 396 
Iron and steel: e/ Steel, crude thousand tons 20 20 20 20 20 
Lime 13,900 11,800 r/ 12,000 12,000 12,000 
Petroleum refinery products: IUS EU MUTO e EE 
Li ed leum thousand 42-gallon barrels 330 4/ 300 300 300 300 
Gasoline 2,860 4/ 2,850 2,800 2,800 2,800 
Jet fuel and kerosene do 3,390 4/ 3,300 3,300 3,300 3,300 
Distillate fuel oil do 4,200 4/ 4,200 4,200 4,200 4,200 
Residual fuel oil do. 4,420 4/ 4,400 4,400 4,400 4,400 
Other 6/ do. 956 4/ 950 950 950 950 
Total, including refinery fuel and 1 do. 16,200 4/ 16,000 16,000 16,000 16,000 
Salt crude, rock 102,000 102,000 «/ 102,000 e/ 74,700 74,700 
Sodium п.е.8.: 
Soda ash 245,000 245,000 186,000 145,000 145,000 
Stone, sand and gravel: 
Calcareous: 
Coral e/ thousand tons 1,650 4/ 1,600 1,600 1,600 1,600 
Limestone do. 18 20 12 13 13 
Sand, industrial (glass) do. 12,300 4/ 12,300 12,300 12,300 12,300 
Shale е/ | do. 115,000 115,000 115,000 115,000 115,000 
Vermiculite do. 2,660 2,600 2,290 1,960 1,960 
Wollastonite е/ do 97 100 100 100 100 


e/ Estimated. r/ Revised. 

1/ Includes data available through Apr. 17, 1995. 

2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to threc significant digits; may not add to totals shown. 

3/ In addition to the commodities listed, various crude construction materials (other clays, sand and gavel, and stone) not presented in this table presumably are 
produced, but quantity is not reported, and available information is inadequate to make reliable estimates of output levels. 

4/ Reported. 

5/ Less than 1/2 unit. 

6/ Refinery fuel losses were as follows, in thousand barrels: 1990-700; 1991--700; 1992--700; 1993--700 ; and 1994--700. 
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THE MINERAL INDUSTRY OF 


KUWAIT 


By Bernadette Michalski’ 


The production and refining of crude oil provided the 
bulk of Government revenues, which totaled $9.28 
billion in the fiscal year commencing July 1, 1993, to 
June 30, 1994. Nearly 90% of these revenues were 
attributable to the oil sector. The oil industry accounted 
for about 60% of the gross domestic product (GDP). 
GDP for 1994 was estimated by the National Bank of 
Kuwait at $25.3 billion compared with $22.4 billion in 
the previous year. 


Government Policies and Programs 


Kuwait’s many investments, which included the 
participation in foreign petroleum exploration, the 
acquisition of foreign petroleum refining and distribution 
networks, and the participation in overseas petrochemical 
facilities, have aided Kuwait in developing an economy 
with globally dispersed assets. In January 1993, the 
National Assembly passed a bill authorizing that body to 
examine investments of all companies in which the 
Kuwaiti Government holds 25% or more equity. Kuwaiti 
investments in Spain that resulted in an estimated loss of 
$4 billion received particular scrutiny. 

The full restoration of crude oil production and exports 
was recognized by the Government as the key element in 
financing reconstruction that was estimated at about $22 
billion over the first 5 years after liberation from Iraqi 
occupation. The Kuwaiti Government, at least for the 
immediate future, abandoned its ambitions for an 
economy that included a  nonoil industrial and 
manufacturing sector. 

Under a privatization plan, the Kuwaiti Government, 
which employed most of the work force, considered 
selling state enterprises during the next 5 years. The plan 
included shedding a total of $2.68 billion in equity 
distributed among 62 companies and privatizing services 
that were being subsidized or provided free by the 
Government. These included electric power production, 
transportation, and communications. 

Postwar national security concerns were eased by 
military cooperation pacts entered into with France, 
Russia, the United Kingdom, and the United States. A 
swift international response to the Iraqi military massing 
on Kuwait’s northern border in October 1994 
confirmed the alliance. 


Environmental Issues 


The environmental damages resulting from the Iraqi 
occupation had not yet been fully realized. There was no 
precedent upon which to draw to make an assessment, 
and it was expected to be several more years before the 
full extent of the damage could be understood. An 
estimated 30 million (Mbbl) of crude oil was spilled onto 
the ground, forming oil lakes in Kuwait; only 20 Mbbl 
was considered recoverable. All of the recoverable 
amount was gathered by vacuum trucks and transported 
to treatment facilities in Kuwait’s refineries or to special 
tanks for sale as weathered crude. 


Production 


The restoration of mineral production was focused on 
petroleum extraction and processing. These sectors of 
the mineral industry were recognized as the most 
expeditious means of replenishing depleted cash 
reserves. 

The Organization of Petroleum Exporting Countries 
(OPEC) assigned a quota of 1.6 million barrels per day 
(Mbbl/d) for most of 1993. It was increased by 400,000 
barrels per day (bbl/d) at OPEC's September meeting, 
raising the quota to 2 Mbbl/d in the fourth quarter of 
1993, and continued at this level throughout 1994 and 
1995. Kuwait's crude oil production for 1994 averaged 
slightly more than 2 Mbbl/d, including nearly 200,000 
bbl/d from the Divided Zone shared with Saudi Arabia. 
(See table 1.) Crude oil production capacity, however, 
including the Divided Zone was 2.5 Mbbl/d. 


Trade 


Total exports for 1994, mostly hydrocarbon-related, 
were reported at $11.9 billion compared with $10.5 
billion in 1993. Total imports, principally vehicles and 
other consumer goods, were valued at $6.7 billion, about 
4% less than those of the previous year. 

The United States imported 113 Mbbl of crude and 
unfinished oil and more than 1 Mbbl of products 
comprising jet fuel and liquefied petroleum gases from 
Kuwait in 1994. Kuwait supplied approximately 3.5% of 
the U.S. petroleum imports in 1994. 
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Structure of the Mineral Industry 


The Government of Kuwait imposed few restrictions 
on trade or financial flows and placed considerable 
emphasis on the private sector to develop the economy. 
The petroleum and natural gas extraction and processing 
industries, however, were under Government control. 
Total control] of the Kuwait Oil Co. (KOC) and the 
Kuwait National Petroleum Co. (KNPC) was in effect 
since 1975. 

In 1980, the Government established a state umbrella 
company for hydrocarbon operations known as the 
Kuwait Petroleum Corp. (KPC). This organization 
controlled all the state hydrocarbon companies and 
managed Government shareholdings in various oil 
ventures, including those operations in the Kuwait-Saudi 
Arabia Divided Zone and the acquired interests in 
foreign operations. 

Despite the liquidation of several billion dollars in 
stocks and bonds since the invasion, Kuwait retained 
substantial worldwide investments, including ап 
extensive refining and distribution network in Western 
Europe as well as several downstream investments in 
Eastern Europe, India, and Southeast Asia. Kuwait also 
had interests in oil exploration and production activities 
in many nations, including the Yacheng Gasfield in 
southern China. (See table 2.) 


Commodity Review 
Metals 


Arabian Light Metals Co. restored its extrusion 
capacity to 5,000 metric tons per year (mt/a). The 
company used billet imported from Bahrain, Dubai, and 
Egypt. Demand for aluminum products grew rapidly in 
the light of postinvasion reconstruction. 


Industrial Minerals 


Cement—Before the occupation of Kuwait, the Saudi- 
Kuwaiti Cement Co. took the lead in coordinating efforts 
with other cement companies to improve marketing 
operations and promote exports. However, plant and 
infrastructure damage caused by retreating Iraqi troops, 
combined with the Nation's own heavy reconstruction 
demands, ended any export plans for the near future. 


Fertilizers—The Petrochemical Industries Co. (PIC) 
operated the Shuayba Fertilizer Complex, which had the 
capacity to produce almost 1 million metric tons per year 
(Mmt/a) of ammonia and 800,000 mt/a of urea. This 
complex, particularly the urea plant, was severely 
damaged by Iraq, but reportedly was fully restored by 
1994. 
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Mineral Fuels 


Natural Gas—The Nation was dependent on natural 
gas associated with crude oil production for domestic 
power stations and petrochemical plants. Associated 
natural gas was flared at gathering centers where 
condensate recovery units were not yet restored to 
service, compelling electric powerplants to supplement 
fuel oil for natural gas as the source of power. 

Fully restored, the gas system has the capacity to 
process associated gas from as much as 3 Mbbl/d of oil 
production, stripping liquids for export, and using dry 
gas for Kuwait's domestic needs. 

Before the Iraqi invasion, Kuwait's domestic supply of 
associated natural gas from the Raudhatain and Sabiriya 
Fields near the northern Iraqi border was processed in 
northern Kuwait, and a mixed liquids stream was 
delivered by pipeline to the fractionator at Shuayba. 
Natural gas from the Minagish, Umm Gudair, and South 
Umm Gudair Fields, near the western border with Saudi 
Arabia, flowed as wet gas to the processing plant at 
Shuayba. Natural gas from the Burgan and Maqwa- 
Ahmadi Fields was processed at two field recovery 
plants. The recovered liquids were then delivered by 
pipeline to Shuayba for fractionation. 


Petroleum.—Production.—Field reconstruction had 
brought Kuwait's production, including output from its 
share in the Divided Zone, to more than 2 Mbbl/d in 
1994. The bulk of production was derived from the 
Burgan complex, which included the Maqwa and 
Ahmadi Fields. 

Two successful experiments in horizontal drilling 
caused a significant increase in capacity. One horizontal 
well drilled in the Mauddud formation of the Maqwa 
Field showed initial production of about 5,000 barrels 
per day (bbl/d), compared with just 500 bbl/d from the 
only producing vertical hole in the same formation. 

The country's sustainable crude oil production capacity 
was estimated at about 2.5 Mbbl/d, including 200,000 
bbl/d in the Divided Zone. The Government announced 
its objective of increasing sustainable crude oil 
production capacity to 3 Mbbl/d between 2003-05. Much 
of the expansion in capacity was expected to result from 
the development of the light crude oil reservoirs in the 
deep Marat, Naja, and Sarjelu formations. The capacity 
expansion program included provision for the installation 
of enhanced recovery systems. 

Kuwait Foreign Petroleum Exploration Co. (Kufpec) 
experienced a net profit of $6.7 million in 1994 on sales 
of crude oil and gas worth $77.9 million. The company 
has interests in Australia, the Congo, Egypt, Indonesia, 
Tunisia and Yemen. The company experienced losses of 
$57.6 million in 1993, largely due to development 
spending. 


Refining—Overall damage during the Gulf War to the 
Mina al Ahmadi refinery was relatively light, while the 
Mina Abdullah and Shuaiba refineries were extensively 
damaged. The petroleum refinery reconstruction program 
continued into 1994. The most severely war-damaged 
refinery, Shuaiba, was restored to 150,000 bbl/d 
capacity by January 1994. The Mina Abdullah refinery 
attained 245,000 bbl/d capacity by mid-1994. The Mina 
al-Ahmadi refinery attained an effective capacity of 
290,000 bbl/d in early 1994; by midyear, completion 
and commissioning of the 100,000 bbl/d distillation unit 
brought capacity to 400,000 bbl/d. By July 1994, 
refinery repairs were completed and throughput attained 
preinvasion levels. 

A methyl-tertiary-butyl-ether/alkylation/fluid catalytic 
cracker project (MAFP) was planned for the Mina al- 
Ahmadi refinery. This would include the installation of 
a 1,300 bbl/d methyl-tertiary-butyl-ether unit, which 
would use gases recovered from the refining process and 
a 4,700-bbl/d alkylation unit to produce polymer-grade 
polypropylene. The fluid catalytic cracker was to be 
revamped, raising capacity to 40,000 bbl/d. АП projects, 
including an acid gas removal plant at Mina al-Ahmadi, 
were due for completion in 1997. 


Petrochemicals— The Nation's principal petrochemical 
complex was in Shuayba and was operated by PIC, a 
wholly owned subsidiary of KPC. Initially commissioned 
in 1966, the complex was steadily expanded to include a 
fertilizer complex and salt and chlorine plants. Union 
Carbide Corp. of the United States entered into a joint- 
venture agreement with PIC in mid-1993 to construct 
and operate a 650,000-mt/a-capacity ethane cracker to 
produce ethylene, 450,000 mt/a of polyethylene, and 
350,000 mt/a of ethylene glycol. Plant construction was 
expected to commence in late 1995 and was scheduled to 
be completed by 1998. The United States' Flour Daniel 
Co. was confirmed as project manager for the planned 
$2 billion expansion program at the Shuayba 
petrochemical complex. 


Reserves 


Kuwait’s proven reserves of crude oil as of January 1, 
1994, were officially estimated at 96.5 billion bbl, 
including 2.5 billion bbl representing Kuwait’s share of 
the Divided Zone reserves. Kuwait enjoys a reserve- 
production ratio of 132 years. The bulk of crude oil 
reserves is contained in the Greater Burgan Field, 
containing about 65 billion bbl. 

Natural gas reserves were estimated at 1,480 billion 
cubic meters. The reserves are entirely based on 
associated natural gas since intensive exploration 
programs during the past decade uncovered no 
nonassociated gas reservoirs. 


Infrastructure\ 


Not only were the mineral production and processing 
facilities damaged or destroyed during the Iraqi 
occupation, but also most of the supporting 
infrastructure. The United Nation's (UN) War 
Reparations Commission estimated the Iraqi occupation 
and ensuing war resulted in total losses of $170 billion 
for Kuwait. Priority had been given to the restoration of 
infrastructure supporting the revenue-producing 
petroleum industry. The pipeline network and storage 
facilities supporting petroleum production, processing, 
and transportation were fully restored. 

The total amount of cargo handled by Kuwait’s ports 
increased 28% in 1994 to 7.96 million metric tons 
(Mmt) from 6.2 Mmt in 1993. 


Outlook 


Near the close of 1994, Iraq officially accepted UN 
Resolution 8133 recognizing Kuwait's sovereignty and 
its territorial integrity. 

The Government of Kuwait has filed claims amounting 
to nearly $95 billion with the UN Compensation 
Commission in Geneva for damages from Iraq's invasion 
in 1990. These claims only cover damage to oil 
reservoirs and loss of crude oil after Iraqi forces set 
Kuwait’s oilfields ablaze. 

The UN Security Council Resolution 687 provided for 
receipt of a portion of Iraq's oil revenues in 
compensation for the human and material losses 
suffered. Although compensation payments remained to 
be seen, restoration priority was given to the wealth- 
creating sectors of the economy—petroleum production 
and downstream processing. Swift action to cut spending 
was highlighted after consultations with the International 
Monetary Fund and World Bank, which advocated 
wholesale privatization, economic liberalization, and a 
reduction in the welfare state. Further growth was 
dependent upon the price of oil and the progress in 
privatizing and liberalizing the economy. If world oil 
demand remained strong and Government programs for 
privatization continued to be successful, the Kuwaiti 
budget deficit was expected to be dissolved in this 
decade. 

The Government began to reduce some of the barriers 
to foreign investment, which isolated Kuwait from the 
worldwide flow of capital. Investment confidence has 
grown, not only as the result of strong defense treaties 
but also because the national elections produced a 
National Assembly that enjoys the confidence of the 
Kuwaiti people. 

. Kuwait was planning to reduce public spending by 
2076 to compensate for falling oil prices and an 
increasing budget deficit. The plan was to increase non- 
oil revenues through fees on public services and by 
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privatizing state-owned enterprises. Reducing subsidies 
on domestic utilities, gasoline, and telephone services 
was under consideration. In November, Kuwait 
Petroleum Corp. announced that it planned to sell the oil 
and natural gas exploration and production assets owned 
by its Santa Fe International Corp. in the Gulf of 
Mexico. 

Oil prices continued to be soft, but Kuwait had a 
wealth of long-term schemes for making the most out its 
most valuable asset. These range from expanding oil 
production capacity to downstream development in 
petrochemicals and refining. Adding value is the 
Government's prime objective, and projects were close 
to implementation across the industry. The allotment of 
OPEC quotas were of particular importance. The OPEC 
meeting in Bali in November 1994 concluded with a 1- 
year rollover of production ceilings, but Kuwait expected 
to push for a higher quota for 1996. A plan to install 
gathering centers 27 and 28 in the Western oilfields 
could increase production potential to 500,000 bbl/d 
from 110,000 bbl/d. 

The growing budget deficit was limiting potential 
investment in public sector projects. The Iraqi military 
buildup on the border in early October added new 
urgency to the budget deficit debate. In November, the 
cabinet approved a 25% cut in domestic project funding 
to cover the costs of the allied military response. Major 
construction projects likely to get underway were 
expected to be the Western oilfields gathering centers, 
the Mina al-Ahmadi MAFP scheme, and the Shuayba 


polypropylene plant. 
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The Government of Kuwait was considering inviting 
international oil companies to participate in the oil 
production sector, providing Kuwait with the benefits of 
foreign capital and exploration risk assumption. 


"Text prepared Aug. 1995. 
^Where appropriate, values have been converted from Kuwaiti Dinars to U.S. 
dollars at the rate of KD0.2989 -US$1.00 


Major Sources of Information 


Kuwait Petroleum Corporation (KPC) 

P.O. Box 26565-Safat 

13126, Kuwait 

Telephone: (965) 245-5455 and (965) 245-2686 
Kuwait Oil Company 

P.O. Box 9758-Ahmadi 

61008, Kuwait 

Telephone: (965) 398-9111 
Kuwait National Petroleum Company 

P.O. Box 70-Safat 

13001, Kuwait 

Telephone: (965) 242-0121 
Petrochemicals Industries Company 

P.O. Box 1084-Safat 

13011, Kuwait 

Telephone: (965) 242-2141 
Bechtel Group, Inc. 

50 Beale Street 

San Francisco, California 94105 

Telephone: (415) 768-1234 


ТАВГЕ 1 
KUWAIT: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodi IX 95 95 35 294 4 
orne ma 9 

Cement thousand tons 900 300 500 500 500 
ay products, nonrefrs : Sand lime bricks cubic meters 300,000 100,000 100,000 100,000 100,000 
Tvdrated ғ icklime 50,000 5,000 5,000 35,000 35,000 
c meters 7,070 6,000 3,600 18,000 18,000 
D 30. 5,200 500 2,040 12,000 12,000 
Nature yas 11081165 nousana 4 zallon UAE S 30,500 "е 40,000 40,000 


Nitrogen: N content of ammonia 292.000 140,000 317000 317.000 
etro cum: 


је housand 42-gallon barrels 428,000 68,300 380,000 683,000 742,000 
Refinery products: е cM EC MM 20009 
yasoline, motor jo. 16,500 76,670 9.400 15,000 18,000 
Jet fuel do. 4,000 NA NA NA NA 
Kerosene do. 20,300 9,300 12,000 15,000 17,000 
Distillate fuel oil do. 55,400 6,500 20,500 30,000 35,000 
Residual fuel oil do. 72,000 13,300 61,700 65,000 68,000 
Other do. 30,000 1,850 29,900 35,000 35,000 
Total do. э 9 э 9 9 
Salt 30,000 -- ЧА 30,000 30,000 
Sodium and potassium compounds: 
austic sods 2,000 = NA 16,000 16,000 
Sulfur: 
emental, petroleum byproduct 350,000 30,000 50,000 175,000 175,000 
sulfuric acid 4,000 == ЧА 5,000 5,000 
Urea 292,000 — 140,000 300,000 300,000 


stim : ot availabic. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 
2/ Table includes data available through Aug. 1, 1995. 
3/ Includes Kuwait's share of production in the Kuwait-Saudi Arabia Divided Zone. 
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THE MINERAL INDUSTRY OF 


KYRGYZSTAN 


By Richard M. Levine! 


Kyrgyzstan led the former Soviet Union (FSU) states 
in the production of two nonferrous metals, mercury, 
and antimony. Along with some industrial minerals, 
Kyrgyzstan produced coal, gas, and oil, but it was still 
significantly dependent on imported energy. 

In 1994, Kyrgyzstan's gross domestic product (GDP) 
reportedly decreased by 26%, while industrial output 
decreased by almost 25%. The decrease іп GDP vgs 
almost 10% more than the decreases in each of the 2 
preceding years, but the decline in industrial output was 
comparable to the 2 preceding years.” Despite these 
economic difficulties, Kyrgyzstan was one of the most 
advanced of the new states of the FSU in pursuing 
economic reform. 

In 1993, Kyrgyzstan launched its own economic 
reforms, switching to its own currency and beginning a 
program of rapid privatization. Plans called for attracting 
large amounts of Western investment to develop the 
country’s gold lode deposits. In October 1992, the major 
mineral producing enterprises combined to form the 
Kyrgyzalatyn concern.’ 

In January 1994, Kyrgyzstan announced that it was 
joining a Central Asian Union with Uzbekistan and 
Kazakhstan. The goals of this Union included abolishing 
tariffs on trade among these countries and coordinating 
fiscal and monetary policies. 

The Metal Mining Agency of Japan and Japan 
International Cooperation Agency announced signing a 
Japan-Kyrgyzstan Technical Cooperation Project for 
mineral exploration. The project was for a 3-year term 
starting in 1994. Exploration would be conducted for 
copper, gold, lead, and silver deposits. 

Based on an edict issued in June 1993, Kyrgyzstan 
began to privatize and denationalize its economy in July. 
By yearend 1993, approximately 30% of all state 
property had been privatized, including 71% of retail 


trade and services and 41% of industrial property. А 


more aggressive effort was planned for 
particularly for privatizing industry.* 
Kyrgyzstan produced all of the FSU's antimony metal, 
although most of the raw material was imported from 
Russia and some from Tajikistan. Production occurred at 
the Kadamzhay complex with the capacity to produce 
16,000 metric tons per year (mt/a) of antimony. 
Makmalzoloto, the country's largest gold-producing 
enterprise, reportedly increased production in 1994 to 


1994, 


1.7 metric tons (mt) in the first three quarters of 1994.5 
According to Kyrgyzstan's Prime Minister, Kyrgyzstan 
produced a little more than 2 mt of gold in 1994 which 
was according to the Kyrgyzstan State Committee for 
Economics a 31.4% increase compared with 1993 
production. 

Kyrgyzstan was engaged in large-scale planning for 
gold development in order to raise gold output from 
about 2 mt in 1994 to between 20 to 25 mt by the year 
2000. Kyrgyzstan expected to achieve this increase by 
attracting Western capital investment in its gold mining 
sector. As of January 1993, Kyrgyzstan had explored 
and confirmed reserves at 27 deposits, including 13 lode 
and 14 placer deposits. Five deposits, Dzherui, 
Ishytamberdy, Levoberezhny, Makmal and Taldy-Bulak, 
accounted for 90476 of the country's reserves, with 
Kumtor alone assessed as the world's eighth largest gold 
deposit.’ 

Kyrgyzstan formed a joint venture with Canada’s 
Cameco Corp. to develop the Kumtor deposit having 
reported reserves of more than 700 mt and reported 
projected annual production of 15.5 mt from open pit 
mining. Plans also called for developing underground 
mining at Kumtor, with a reported projected output of 
7.3 mt/a from underground mining. 

Kyrgyzstan also had formed a joint venture with the 
Morrison Knudson Corp. of the United States to develop 
the Dzherui deposit, Kyrgyzstan’s second largest 
following Kumtor. Morrison Knudson reportedly in 
1994 received U.S. Overseas Private Investment 
Corporation financing for 70% of the development.’ 

Plans called for renovation of the Makmalzoloto 
mining enterprise, which mined Kyrgyzstan’s only gold 
lode deposit. Production at Makmal had fallen from 3.4 
mt/a in 1988 to 1.2 mt/a in 1993. In spring 1994, the 
Makmalzoloto gold mining complex announced that the 
Canadian firm, Kilborn Engineering Ltd., would 
participate in a modernization program, which reportedly 
would double gold output. 

In 1994, Kyrgyzstan awarded a tender for the 
development of the Taldy-Bulak Levoberezhnyy deposit 
containing a reported 60 mt of reserves to an 
international consortium including Switzerland’s Adrde 
& Cie S.A., the U.S.-based Marston and Marston Corp., 
and a number of other companies. "° 

In 1994, Kyrgyzstan reported commissioning the 
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Salton-Sary gold mining and beneficiation complex, the 
second largest gold mining complex after Makmal. The 
complex, according to Western assessments, would add 
an additional 20% to Kyrgyzstan's gold output. 
However, it is much smaller than the Dzheuri and 
Kumtor projects, which when developed, would propel 
Kyrgyzstan to the third rank in gold output, after Russia 
and Uzbekistan, of the FSU countries. 

Kyrgyzstan reportedly accounted for 18% of the FSU’s 
tin reserves. The country was developing two tin 
deposits, the Uchkoshkon with estimated reserves of 
30,000 mt of tin in ore averaging 0.54% tin, and the 
Trudovoye with estimated reserves of 25,000 mt of tin 
in ore averaging 0.64% їїп.!? 

A Kyrgyzstan-Russia joint venture was formed to 
develop the Sary Dzhaz tin-tungsten deposit on the Sary 
Dzhaz River, near the village of Inylchek in the 
Issykkulskaya region.? Development of this deposit 
began in the early 1980's, but development had been 
delayed under the Soviet period and further delayed with 
the breakup of the FSU. Besides tin, tungsten, bismuth, 
copper, molybdenum and silver would be recovered 
from this deposit. 

The Kara Balta mining complex in Kyrgyzstan had 
been exploiting the Kavak uranium and coal deposit 
since the early 1950's. In the early 1970's, Kara Balta 
reportedly began mining uranium using underground 
leaching, and by 1985, this method accounted for more 
than 50% of Kyrgyzstan's uranium output. The Kara 
Balta complex was planning to increase its output of 
other mineral commodities, including barite, gold, 
molybdenum, rhenium, silver, tin, and tungsten. 

It was reported in January 1995 that Kazakhstan 
reached an agreement with Kyrgyzstan to process 
uranium mined in Kazakhstan at the Kara-Balta 
hydrometallurgical processing plant near Bishkek, the 
capital of Kyrgyzstan. The Kara-Balta hydrometal- 
lurgical plant, which reportedly had some of the most 
advanced technology and highly trained personnel in the 
FSU, had been idle for most of 1994.5 

Near the town of Maili Say, where uranium had been 
mined from 1947-67, radioactive wastes reportedly had 
been buried in 23 sites around the town or left out in the 
open. In spring 1994, a mud slide reportedly pushed a 
waste site into the Maili Sai River flowing through the 
middle of the town and into the Fergana Valley, a 
heavily populated agricultural region situated mainly in 
Uzbekistan. The Maili Sai River eventually enters the 
Syr Darya River, one of the main rivers of Central 
Asia.!6 

Kyrgyzstan had significant resources of a number of 
mineral commodities, but data are not yet available to 
make adequate estimates. Gold was Kyrgyzstan's most 
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significant mineral resource. Kyrgyzstan also had 
deposits of metals, including antimony, bauxite, copper, 
iron, lead and zinc, mercury, tin, and tungsten; of 
industrial minerals, including barite, fluorspar, graphite, 
magnesite, salt, talc; construction materials; precious and 
semiprecious stones, including rubies, topaz, and many 
others; and fuels, including coal, gas, oil, oil shale, and 
peat. 

Kyrgyzstan is a landlocked country bordering 
Tajikistan and China to the south, Uzbekistan to the east, 
and Kazakhstan to the north. The major form of 
transport was by truck, which handled more than 97% 
of all freight. As of 1990, Kyrgyzstan had 30,300 
kilometers (km) of roads, of which 22,600 km was 
paved or graveled, and only 370 km of railroad lines. 
A gas pipeline passes through Kyrgyzstan from 
Uzbekistan to Kazakhstan. Kyrgyzstan is a mountainous 
country, with mountains comprising three-fourths of its 
territory. Many of the major mineral deposits are in 
mountainous regions and thus present difficult transport 
problems. 

Gold deposits slated for development in 1994 were 
expected to provide a significant source of hard currency 
earnings. The future of several of Kyrgyzstan’s other 
major mineral industries, however, was in doubt. Its 
antimony industry was dependent on ores imported 
primarily from Russia. The metal had been exported to 
Russia, but in the last 2 years, much of the metal was 
being exported to world markets. Russia, Kyrgyzstan’s 
main customer, also was planning to construct its own 
metallurgical facilities to process, both antimony and 
mercury ores to become self-sufficient. As it already had 
done with antimony, Kyrgyzstan needed, if possible, to 
find other markets for its mercury production. 


'Text prepared July 1995. 

"Interfax Business Reports, Denver, Colorado, Feb. 7, 1995, р. 3. 

*Interfax Mining and Metals Report, Dec. 10-17, 1993, p. 9. 

“Foreign Broadcast Information Service, U.S. Government publication, Sept. 22, 
1993, p. 66; Slovo Kyrgyzstana, June 18, 1993, p. 1. 

‘Interfax Mining Report, Oct. 28-Nov. 4, 1994, p. 2. 

‘Summary of World Broadcasts, British Broadcasting Corp., Reading, England, 
SUW/0367, # WD/12, Jan. 20, 1995; Interfax News Agency, Moscow, in English, 
1813 gmt, Jan. 11, 1995; and Slovo Kyrgyzstana, Bishkek, Dec. 15, 1994, p. 2. 

"Interfax Mining and Metals Report, Denver, Colorado, Dec. 10-17, 1993, p. 9. 

—-, Dec. 17-31, 1993, p. 11-13. 

$—, Oct. 21-28, 1994, p. 6. 

o, Sept. 23-30, 1994, p. 4. 

1——, Aug. 26-Sept. 2, 1994, p. 3. 

2am Nov. 26-Dec. 3, 1993, p. 8. 

PForeign Broadcast Information Service, SOV-95-014, Jan. 23, 1995, p. 54; 
ITAR TASS in English, Moscow, 0855 gmt, Jan. 21, 1995. 

“Interfax Mining and Metals Report, Feb. 17-24, 1995, p. 6. 

Foreign Broadcast Information Service, Government. publication, Washington, 
DC. Jan. 23, 1995, p. 54; ITAR TASS in English, 0855 gmt, Jan. 21, 1995. 

“Economist, London, Dec. 3-9, 1994, p. 46. 


ТАВГЕ 1 
KYRGYZSTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


timony: 
Mine ouput, Sb content 2,000 1,600 1,400 
Ме ‚000 ‚00‹ 3. 00€ 
Jn ,20€ 00 00€ 
Mine output, Hg content 300 250 150 
абга! gt million cubic meters 
Petroicum, cruc 0,00€ 30,00€ 0,00€ 
os based on information available through July 10, 195 
TABLE 2 
KYRGYZSTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Metric tons unless otherwise specified) 
Annual 
Commodi Major operating companies Location of main facilities capacity e/ 
Antimony, metal Kadamzhay mining and metallurgical complex Kadamzhay 16,000. 
Cement Kantskiy cement plant Kantskiy region 1,500,000. 
Gold Kyrgyzstan gold mining complex Toguz-Toro intermontaine basin of 5. 
Tien Shan Mountains 
Mercury, metal Khaydarkan mining and metallurgical complex Khaydarkan 650. 
Petroleum and natural gas million cubic meters Approximately 300 wells: major deposits Western Kyrgyzstan near Mayli-Say 150,000 (petroleum) 
include Changyr-Tashskoye Izbaskentskoye, 100 (natural gas). 


Mayli-Suyskoe, Chigirchikskoye Karagachskoye 
Togap-Beshkentskoye, Suzaskoye 
e/ Estimated 
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THE MINERAL INDUSTRY OF 


LAOS 


By Travis Q. Lyday! 


The Lao People's Democratic Republic is a tiny 
landlocked country on the Indochinese Peninsula. The 
economy is small, undiversified, and dominantly 
agrarian; it is based primarily on rice farming and slash- 
and-burn cultivation. The mining and quarrying sector 
of the economy in 1994 was virtually negligible. 
However, the small-scale mining of minerals, such as 
antimony, precious gemstones, gold, lead, silver, and 
tin, has had a long history. The French, with the 
founding of the Service Geologique de |’ Indochine in the 
latter part of the 19th century, conducted a systematic 
geological survey of the country that resulted in the 
cataloging of a large number and variety of mineral 
occurrences. However, the survey made no substantial 
new discoveries and no new mining activities of any 
significance resulted. 

The Government passed in April a more liberal foreign 
investment law that took effect June 20, supplanting its 
1988 predecessor. The new law established a flat-rate 
corporate tax of 2076, a 1% import duty, and allows 
100% foreign ownership of business ventures.’ 

Although the mineral resources of Laos included 
antimony, bauxite, chrome, coal including lignite, gold, 
gypsum, iron ore, lead and zinc, manganese, potash, 
rock salt, sapphire, silver, tin, and, probably, petroleum, 
the only minerals of consequence in the country during 
the year were gypsum and tin. Gypsum has been mined 
in Savannakhet Province for about 15 years and tin has 
been the foremost mineral produced in the country for 
more than 30 years. 

Some of the other mineral resources have been 
extracted, but only by using primitive and unsystematic 
methods. In addition, limestone has been quarried near 
Thakhek in Khammouane Province and used locally for 
highway construction; some also has been exported to 
Thailand. Other construction materials, such as sand 
and gravel, also have been extracted on a small scale, 
mainly from the renewable deposits of the Mekong River 
that constitutes most of the country's western boundary 
with Thailand. Essentially, the mineral industry of Laos 
was unstructured, sporadic, and minor, accounting for 
only about 1% to 296 of the county's gross domestic 
product. 

Gold was found throughout Laos in deposits occurring 
in primary quartz veins, in association with base metals, 


and in placer deposits. Production in 1994 continued to 
be obtained by panning at numerous sites along 
tributaries of the Mekong River in both the north and the 
south of the country. Newmont Mining Corp. of the 
United States entered into a long-term agreement with 
the Government to explore for and produce gold from a 
6,500-square kilometer (km?) area in the provinces of 
Sayabouri and Vientiane. Australia's CRA Exploration 
Pty. Ltd. acquired the prospecting rights for gold over 
a 5,000-km? area in Khammouane and Savannakhet 
Provinces in the south of the country.? 

Production of gypsum was from Savannakhet Province 
and was marketed to customers across the border in 
Vietnam where demand depended on the cement 
industry. The mine and plant originally were developed 
with Vietnamese assistance in 1979, but mining was 
operated by the State Mining Enterprise, the State-owned 
company in the mining sector. Production 
characteristically has been suspended during the rainy 
season, typically occurring from June to October, 
although stockpiled material may be processed during 
this period. The gypsum underlies potash and rock salt 
horizons in a thick and extensive evaporite sequence. 
High-grade rock salt formerly was mined from these 
evaporite deposits. However, mining methods, 
production, and marketing patterns of the product were 
unknown. 

Laos' iron ore deposits occur mainly in Xiang Khoang 
Province, in the north-central part of the country, where 
an iron mine previously was developed with assistance 
from Vietnam. The principal deposits were Pha Lek and 
Phou Nhouan, both of which have been deemed to have 
economic potential. However, they remained basically 
undisturbed owing to inaccessibility, lack of 
infrastructure, and the high capital cost required for 
development. Other significant deposits also have been 
located northeast of Vientiane. 

Tin mining continued to be from a group of small 
mines supporting a cottage industry in the Nam (River) 
Pathene Valley, about 60 kilometers (km) north of 
Thakhek in Xiang Khoang Province. All concentrate 
production was sent to Malaysia for refining. Until 
gypsum mining started in 1979, tin was the only mineral 
produced in significant quantities in Laos. Production 
was mainly from surface enrichments of cassiterite, an 
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oxide of tin, in alluvial and residual material. However, 
exploration programs have indicated that at least five 
other areas in the central region of the country are 
prospective for tin mineralization. — These areas, 
including Ban Thana, to the west in Khammouane 
Province, and Lak Sao, Nam Pan, Ban Nape, and Ban 
Nakadok, all in Borikhamxay Province to the northeast, 
may contain deposits of low-grade ores that could 
support larger-scale mining operations.* 

Sapphire was mined, or collected, on an artisanal scale 
by the local population from placer deposits near Ban 
Houei Sai, Bokeo Province, in the northwest and from 
streambeds throughout the southern part of the country. 

Anthracite reportedly has been mined since about 1985 
from deposits at Bochan, northwest of Vientiane in 
Vientiane Province. Recent production has been about 
10,000 metric tons per year, with an estimated 20% used 
to cure tobacco domestically and the remainder exported 
to Thailand. Coal also occurs in the south of the 
country in Salavan Province and in the north of the 
country in Phongsaly Province.? 

The Thai Laos Lignite consortium led by the Ngarn 
Tavee Group began in the spring an assessment of the 
country's lignite potential with the assistance of the 
Electricity Generating Authority of Thailand. The 
consortium was planning to develop a 600-megawatt 
(MW) lignite-burning power station based on a 
provisional estimate of 150 million metric tons of lignite 
reserves in the northern province of Chianghon Hongsa. 
All of the power generated will be exported for use in 
Thailand. 

Laos remained in 1994 one of the world's poorest 
countries. Its infrastructure was primitive at best, 
having no railroads (although a Thai railroad reaches 
Nong Khai, across the Mekong River from Vientiane, 


TABLE 1 


which serves as a main trade artery for the country) and 
only a rudimentary transportation system. There were 
almost 27,530 km of roads, of which about 1,855 km 
were paved. Another 7,450 km consisted of gravel, 
crushed stone, or other types of improved surface. The 
remaining 18,225 km or so of road was unimproved 
loose surface, often impassable during the rainy season. 

The country has almost 4,590 km of inland waterways, · 
primarily the Mekong River and its tributaries. Ап 
additional 2,900 km was navigable by craft drawing less 
than 0.5 meters (m). 

The country had one 136-km pipeline for petroleum 
refinery products that was thought to be in the process 
of being extended from Vientiane to Vinh, Vietnam. 

There were 53 airports in the country, 41 of which 
were considered usable. There were only eight airports 
with paved runways. There were no airports with 
runways more than 3,659 m in length and only one 
airport with a runway longer than 2,440 m. Only one 
airport, the Wattay International in Vientiane, had 
regularly scheduled flights. 

Laos had an electric power generating capacity of 226 
MW and produced power at the approximate level of 
220-kilowatt-hours per capita.’ 


'Text prepared June 1995. 

2Indochina Chronology, V. XIII, No. 2, Apr.-June 1994, p. 13. 

Mining Annual Review 1995. Laos. Mining Journal (London), in 
press. 

*Centre for Petroleum and Mineral Law and Policy, University of 
Dundee, UK, 1993: Mineral Investment Conditions in Lao PDR, 
Professional Paper No. 5, p. 32. 

30.5. Embassy, Vientiane, Laos. State Dep. Telegram 00004, Jan. 3, 
1994, 2 pp. 

$Mining Journal (London). V. 322, No. 8272, Арг. 22, 1994, p. 290. 

70.5. Central Intelligence Agency, Washington, DC: The World 
Factbook 1994, p. 225. 


LAOS: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 
Coal, all grades 3,500 5,000 7,500 10,000 10,000 
Cement (from imported clinker) 6,500 7,000 7,000 7,000 10,000 
Gemstones (sapphires) carats 30,000 35,000 35,000 35,000 40,000 
Gypsum 53,000 4/ 76,800 4/ 79,900 4/ 80,000 85,000 
Salt, rock 8,000 8,000 8,000 8,000 8,000 
Tin, mine output, Sn content 300 r/4/ 300 300 300 200 
e/ Estimated. 


492 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data available through June 6, 1995. 
3/ In addition to the commodities listed, crude construction materials such as sand and gravel and varieties of stone presumably are produced, but available 
information is inadequate to make reliable estimates of output levels. 
4/ Reported figure. 


THE MINERAL INDUSTRY OF 


LATVIA 


By Richard M. Levine! 


Latvia has a small mineral industry engaged primarily 
in mining peat and industrial minerals, including clays, 
dolomite, gypsum, limestone, sand for glass and brick 
production, and sand and gravel for construction uses. In 
1994, industrial output in Latvia reportedly increased 
9.5% compared with 1993.? 

Latvia supplies about 85476 of the raw materials for its 
cement industry. In the mid-1980's, reportedly, there 
were 3 clay mines producing clay suitable for light 
concrete aggregates, 14 enterprises producing bricks and 
drainage pipes, 85 peat deposits under exploitation 
producing peat for both fuel and agricultural use, a 
gypsum mining and processing complex, a number of 
dolomite mines, and 22 sand and gravel pits. Except for 
the output from these mineral industries, Latvia is 
dependent on imported fuels and other minerals for 
practically its entire mineral supply. 

Latvia is bounded on the west by the Baltic Sea and 
Gulf of Riga, to the north by Estonia, to the south by 
Lithuania, and to the east by Russia and Belarus. Latvia 
is one of the major outlets for exports of raw materials 
from the countries of the former Soviet Union (FSU) 
from its ports of Ventspils and Liepaya on the Baltic 
Sea, Riga on the Gulf of Riga, and the city of 
Daugavpils on the Daugava River, which flows to Riga. 
Crude oil and refined products are shipped to Latvia via 
pipeline. 

In 1994, Russia continued to be Latvia's major 
supplier of fuel and energy and Russia also provided 
Latvia with a major source of foreign currency earnings 
from the transit and reexport of Russian oil and 
petroleum products. Latvia's port of Ventspils on the 
Baltic Sea in 1994 was the only port on the Baltic Sea 
used to export Russian crude oil and petroleum products. 
Plans also called for constructing an oil terminal in 
Latvia at the port of Liepaja to the south on the Baltic 
Sea. 

In April 1994, Latvia signed an agreement with the 
Amoco Overseas Exploration Company to explore for 
and develop oil resources on the Latvian section of the 
Baltic Sea; this venture also includes Sweden’s 
Oljeprospektering AB (OPAB), which had concluded an 
agreement with Latvia for this purpose in 1992. Latvian 


ownership of this area, however, was being disputed by 
Lithuania. 

In 1993, Latvia and Russia agreed to establish joint 
ventures for oil refining and transport. The joint venture 
for transport would operate export pipelines transitting 
Latvia. In 1993, Russia shipped about 9 million metric 
tons (Mmt) of crude oil equaling about 12% of its 
exports, and 10 Mmt of petroleum products, or 30% of 
its exports through Latvia to port of Ventspils. 

Russia and Latvia also agreed to form a joint-stock 
company to produce, refine, and transport oil and 
petroleum products. The petroleum products will be 
refined at the Novopolotsk refinery in Belarus, which 
was one of the largest refineries in the FSU with a 
capacity to produce 24 Mmt of refinery products. 

Latvia had been reexporting considerable quantities of 
nonferrous metals following the breakup of the FSU. 
However, in December 1992, the Latvian Government 
suspended the export of nonferrous metals owing to its 
lack of control over these reexports, many of which 
were reexported in violation of Latvian laws or the laws 
of the country of origin for these nonferrous metals. 
Subsequently, the right to export nonferrous metals was 
granted exclusively to Ше state enterprise 
Latvijaskrasmetalli.° 

One of Latvia’s major problems has been acquiring 
affordable fuel and other mineral raw materials. When 
Latvia became free of Soviet control, it lost access to its 
supply of minerals at subsidized prices which caused 
considerable hardship for the Latvian economy. A 
central question now for the Baltic states, as well as the 
other countries of the FSU, is what forms of economic 
and political cooperation these states will seek with each 
other, and with other countries of the world, following 
the breakdown in the former Soviet supply system and 
the loss of former Soviet bloc markets. 


"Text prepared May 1995. 

?Summary of World Broadcasts, British Broadcasting Corp. (Reading, 
England). SU W/0368, p. W/A/12, Jan. 27, 1995, BNS News Agency, 
Tallinn, in English, 1303 gmt, Jan. 18, 1995. 

Foreign Trade, Moscow, Nos. 7-8, 1994, рр. 11-13. 
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ТАВГЕ 1 
LATVIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1992 1993 1994 
Cement 400,000 300,000 300,000 
Clays cubic meters 700,000 500,000 500,000 
Gypsum | 350,000 300,000 300,000 
Limestone 1,000,000 700,000 700,000 
Peat, fuel use 300,000 300,000 300,000 
Sand and gravel cubic meters 1,500,000 1,000,000 1,000,000 
Silica sand, industrial: 
For silica bricks _ do. 50,000 40,000 40,000 
For glass do. 30,000 25,000 25,000 
Steel, crude 246 3/ 300 332 3/ 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes estimates and data based in information available through May 25, 1995. 


3/ Reported figure. 
TABLE 2 
LATVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Metric tons unless otherwise specified) 
Commodity Major operating companies Location of main facilities Annual capacity e/ 
Clays (for cement) Broceni, Liberty deposits Broceni region 325,000 (total for both 
deposits). 
Gypsum Saurieshi deposit Southeast of Riga 500,000. 
Limestone (for cement) Satini-Sesile deposit, Broceni region 325,000 (total for both 
Kumas deposit deposits). 
Peat Production at 85 deposits, the Northeastern and southeastern 4,000,000 (total). 
largest of which are Lielays, parts of the country 
Medema, Olgas, Sedas, and 
Skrebelyu-Skruzmanyu 
Sand and gravel Production at 22 open pits, Deposits located in all regions 2,000,000 (total). 
the largest of which are of the country 
Garkalane, Ellerne, Yaunsaty 
Yanopolye-Tuchi, and Kurzemye 


e/ Estimated. 


THE MINERAL INDUSTRY OF 


LEBANON 


By Bernadette Michalski’ 


Lebanon's industrial facilities and infrastructure, 
including those related to its minerals sector, were 
seriously damaged during the course of the civil war that 
spanned more than 15 years. Most seriously affected was 
the fuel supply network and, consequently, the 
generation of electric power. 

Mineral output, entirely from indigenous deposits, was 
limited in 1994 to the production of salt and the 
quarrying of raw materials for the construction industry, 
particularly limestone and silica for cement manufacture. 
The petroleum processing industry relied on imported 
crude oil until the closure of its two refineries and the 
steel industry relied on imported scrap as raw material. 
Actual production data have not been reported in recent 
years, but estimates have been made based upon the best 
available information. (See table 1.) 

Trade in mineral commodities increased momentum 
with the returning stability to the region and to the 
Lebanese economy. Iraqi crude oil and petroleum 
products shipments were replaced by Syrian crude oil 
and, for the most part, Syrian products. Crude oil 
imports were suspended in mid-1992 with the closure of 
the Tripoli refinery. Kuwait may be the major source of 
petroleum product imports in the near future pending 
current negotiations. 

The Government was the sole importer of crude oil 
and petroleum products until June 1987, when private 
companies were authorized to import gasoline for the 
domestic market. With the return of a centralized 
Government, the import of both crude oil and all 
petroleum products was reestablished under the sole 
authority of the Government in early 1993. Petroleum 
product imports were reported at approximately 16 
million barrels (Mbbl), with gasoline accounting for 
about one-half of all petroleum product imports. 

Lebanon was basically a  private-sector-oriented 
economy. Most mineral operations in Lebanon in 1994 
remained privately owned, including all cement plants, 
steel mills, and building material quarries. However, 
petroleum imports, as well as the Nation's refineries 
near Tripoli and Sidon, were controlled by the Ministry 
of Industry and Petroleum. The Zahrani Refinery near 
Sidon suspended operations in mid-1989. The Tripoli 
refinery supplied about 15% of the Nation's petroleum 
product consumption requirements until mid-1992, when 


it also suspended operations. The lack of funds to 
purchase crude oil was one of the reasons for these 
closures. Furthermore, the Zahrani Refinery suffered 
extensive war damage. А decision was reached in early 
1994 to refrain from war-damage repair in favor of 
completely scrapping the refinery because of the 
obsolescence of its equipment. The Tripoli refinery was 
scheduled for refurbishing and expansion, increasing its 
effective capacity from 20,000 barrels per day (bbl/d) to 
50,000 bbl/d at an estimated cost of $150 million.? The 
Ministry of Industry and Petroleum planned to engage in 
a joint venture with a foreign partner to undertake the 
project. 

The bulk of cement manufacturing was centered in the 
north coastal region of Chekka. Production in recent 
years has been curtailed for lack of electric power and 
equipment; however, as Lebanon's regional conflicts 
have diminished, the increased stability has resulted in 
the expansion of the construction industry and an 
improved outlook for the industrial minerals sector. 

The Railways & Transport Authority invited tenders 
for the construction of an electrified railway along much 
of the Lebanese coastline. The line was expected to run 
from Tyre in the south for 205 kilometers (km) to the 
Syrian border in the north. Construction was scheduled 
to be completed in 1997 and would service both 
passengers and freight. 

The Ports of Tripoli and Sidon were the Mediterranean 
terminals for two major oil transit pipelines originating, 
respectively, in Iraq and Saudi Arabia. The pipelines 
operated intermittently, frequently halted by disputes 
over pricing and transit agreements or acts of sabotage. 
At the close of 1988, Iraq announced that it had decided 
to abandon all plans to reactivate the Iraq Petroleum Co. 
(IPC) pipeline. The transit of crude oil through the 
Trans-Arabian Pipeline (TAPline) to the Port of Sidon 
for shipment to world markets ceased in 1975. 
Intermittent deliveries of Saudi Arabian crude continued 
to the Zahrani refinery until 1984, when the portion of 
TAPline that crossed Syria was closed and the TAPline 
facilities in Lebanon were transferred to the Lebanese 
Government. 

The country was expected to enjoy a high rate of 
economic growth for the remaining decade as a result of 
the economic stimulus encouraged by newly available 
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financing. The International Finance Corp. provided five San Francisco, California 94105 
Lebanese commercial banks with a US$45 million long- Telephone: (415) 768-1234 
term credit line for local small- and medium-sized Fax: (415) 768-9038 

businesses for projects that were too small for IFC's Caltex (Middle East) Ltd. 

direct involvement. The line of credit was designed to P.O. Box 11-3552 

assist in the reconstruction of Lebanon. Specifically, it Telephone: [961] (1) 34-56-80 


was expected to aid small- and medium-scale enterprises Beirut, Lebanon 
that have survived the civil war to replace or modernize Embassy of the United States of America 
plant and equipment or expand their scale of operation. P.O. Box 70-840 
Beirut, Lebanon 
аб — Telephone: [961] (1) 41-77-74 
MI тайна have been converted from Lebanese pounds to U. S. Fax: [961] (1) 40-71-12 
dollars at the rate of L£1,713 2 US$1.00. Ministry of Industry and Petroleum 
Assaad Kalout Bldg. 
Major Sources of Information S n Solh se d S 
Beirut, Lebanon 


Bechtel Group, Inc. 


50 Beale Street Telephone: [961] (1) 42-71-14 


Fax: [961] (1) 42-70-04 


TABLE 1 
LEBANON: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodi 390 96 DC eve 


ement, hydraulic є housand metric tons JOC 20€ ,200 0€ : 
Gypsum 3 metric tons 2,000 2,000 2,000 2,000 2,000 
steel: Metal, semimanufactures e О. 75,000 75,000 80,000 80,000 80,000 
Dime el do 


ime О. 10,000 10,000 15,000 15,000 15,000 
"etroleum refinery products: | 
3 30 11 == 
74 794 533 == 
2 45 30 oo 
74 962 665 = 
142 1,880 1,030 — 
183 200 == 
| 313 3,890 2,470 on 
Salt e/ | metric tons E A S ; 
stima 


1/ Previously published and 1994 data are rounded by the U. S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through June 15, 1995. 


3/ The first of Lebanon's two petroleum refineries ~-ased operations in 1989 and was scheduled to be scrapped. The second refinery suspended operations 
in mid-1992 and was scheduled to be refurbished and expanded. 
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THE MINERAL INDUSTRY OF 


LIBYA 


By Thomas P. Dolley! 


Libya's petroleum industry remained relatively 
unaffected in 1994 by economic sanctions emplaced by 
the United Nations (UN) in November 1993. Indeed, 
production of crude petroleum, Libya's single most 
important source of revenue, increased in 1994 when 
compared with the previous year. The UN sanctions 
included a continuing trade embargo, originally 
prompted by the 1988 airliner bombing over Lockerbie, 
Scotland. 

In any given year, Libyan oil production and sales 
accounts for nearly 95% of the Nation's revenues. 
Libya's estimated gross domestic product (GDP) for 
1994 was $43 billion. In 1994, Libya remained the 
second largest crude oil producer in Africa, following 
Nigeria. Libya's petroleum reserves were the largest 
hydrocarbon resource on the African continent, but 
remained underexploited. The nonfuel sector of the 
Libyan mining industry was not significant on a global 
scale. 

The 1993 resolutions against Libya adopted by the UN 
Security Council fell short of a comprehensive oil 
embargo. European nations, such as Italy, Germany, and 
Spain, did not support a total oil embargo owing to their 
continuing heavy dependence on Libyan crude oil. In the 
absence of a multilateral agreement, the UN resolutions 
called for the banning of sales to Libya of equipment 
used at oil and natural gas export terminals and 
refineries, and freezing of Libyan funds, with the 
exception of revenue derived from oil and gas sales. 
These oil revenues were to be paid into special accounts 
authorized by central banks. Additional sanctions 
restricted Libyan civil aviation and  curtailed Libyan 
imports of arms, aircraft, and military equipment. 

The Libyan legal system is based on Italian civil law 
and Islamic law. The Libyan National Oil Corp. (NOC), 
created by the Government in 1970 to oversee petroleum 
and natural gas exploration, production, and marketing 
maintained complete control of Libyan oilfields and 
related investments, including marketing all the 
petroleum that is produced. Libya is a member of the 
Organization of Petroleum Exporting Countries. 

As of yearend 1994, the Government had not complied 
with the UN Security Council's request to extradite 
Libyan suspects in the Lockerbie bombing to either the 
United Kingdom or the United States. As a result, UN 


Security Council Resolution 883 went into effect in 
December 1993. Additionally, the U.S. economic 
sanctions against the Government of Libya, dating from 
1986, were renewed in 1994. 

Scant information existed on environmental issues or 
problems in Libya. Information on the environmental 
effects, if any, caused by Libya's largest infrastructure 
project, the Great Manmade River (GMR), a $25 billion 
scheme to divert water from interior desert artesian 
fields in the Fezzan region to agricultural areas in coastal 
Libya, has not been readily available. As of yearend 
1994, any environniental effects of petroleum production 
and exploration in Libya were unknown. 

According to the Oil and Gas Journal of December 26, 
1994, Libya's all-time historical petroleum production 
totaled 18 billion barrels (bbl) by yearend 1994. Apart 
from hydrocarbons, mineral production in Libya was 
negligible. Petrochemical and refining infrastructure 
development continued in Libya, but at a reduced pace 
owing to sanctions and austerity budgets. Mining activity 
included salt harvesting from coastal pans; quarrying of 
clays, gypsum, and limestone; and cement and ammonia 
production. Iron and steel production remained at a level 
less than design capacity. Heavily subsidized by the 
Government, iron and steel production relied upon 
imported feed materials. (See table 1.) 

Crude oil accounted for more than 95% of total 
Libyan exports, with Italy, Germany, and Spain being 
the main importers. The Government reported that in 
1994, the total value of Libyan exports was $8.7 billion 
and the total value of imports was $7.4 billion. 

For the past several years, the Libyan parastatal 
(government-controlled industry) Oilinvest, registered in 
the Netherlands Antilles, had incorporated a variety of 
petroleum retail outlets and additional refining capacity 
in Europe. To circumvent the UN embargo in 1993, 
Libya relinquished its majority equity control in 
Oilinvest by selling its share to the Italian business 
groups Armani, Montanari, Triboldi, and the German 
independent oil distributor Eggert. Additionally, 
Oilinvest petroleum outlets grew to about 2,800 units in 
1993. 

Libya possessed a predominantly state-run, socialist 
economy, and the mineral industry was no exception. 
Hydrocarbon legislation in Libya dated back to the 1955 
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Petroleum Law. In 1969, some foreign petroleum 
operators were nationalized following the Libyan 
Revolution. According to the Government, all available 
acreage in Libya was expected to be offered for 
petroleum exploration bids in 1995. Concomitant with 
the acreage offerings were to be changes in the structure 
of the Government's current production sharing 
legislation to allow greater incentives for foreign 
operators. As of yearend 1994, petroleum exploration 
and production sharing, along with any proposed mining 
activities, were based on the Fiscal Provisions, Revenue 
and Financial Law of July 1, 1977. As a result of the 
global petroleum market downturn of 1980, prior 
legislation was amended. This new legislation was 
known as EPSA-2, which defined production-sharing 
terms based on the following criteria: 85% to 15% in the 
Government's favor for highly significant hydrocarbon 
prospects, 81% to 19% for moderately significant oil 
prospects, and 75% to 25% for less significant oil 
prospects. These criteria were intended for foreign 
companies that wanted to pursue a more aggressive 
exploration program. Initially, the changes led to success 
in the oil sector; however, more foreign investment was 
desired by the Government. This policy led to the 
EPSA-3 agreements in 1988. EPSA-3's revised terms 
called for exploration costs to be recovered from output, 
with development costs to be equally split between the 
foreign operator and the parastatal NOC. Additionally, 
the terms called for production output to be shared 
between the contractor and NOC on a sliding scale, to 
include tax and royalty exemption for the contractor. 

Italy's Azienda Generali Italiana Petroli S.p. A. (AGIP) 
remained the largest petroleum producer in Libya by 
virtue of its Bouri offshore oilfield production, but other 
significant foreign operators included France's Société 
National Elf Aquitaine and Germany's Veba AG and 
Wintershall AG. AGIP produced an average of 310,000 
barrels per day (bbl/d) in 1994, of which 170,000 bbl/d 
came from it's Bou Attifel oilfield and 140,000 bbl/d 
from the Bouri offshore oilfield. Libya continued to rely 
on foreign expertise and technical personnel to develop 
its petroleum and mineral industry. 

A number of foreign petroleum exploration companies 
signed individual agreements during the year. The 
largest of these agreements in 1994 was by a consortium 
of European companies composed of Repsol of Spain, 
Total of France, and OMV of Austria. The consortium 
signed a $1 billion deal to develop the Murzuk oilfield 
in southwest Libya, targeted to produce eventually 
200,000 bbl/d. | 

Total throughput domestic refining capacity in Libya 
is 342,000 bbl/d via 5 refineries. Oilinvest's overseas 
throughput refining capacity totaled about 70.7 million 
barrels (Mbbl) in 1992, the last year for which data were 
available. 
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Libya possessed the largest hydrocarbon reserves in 
Africa, estimated by the Oil and Gas Journal of 
December 26, 1994, at 22.8 billion bbl. In contrast, the 
NOC estimated proven crude oil reserves at 45 billion 
bbl, assuming a recovery rate of 35% of 130 billion bbl 
in situ. The Bouri offshore oilfield alone contains 5 
billion bbl of crude oil, of which 650 Mbbl is 
recoverable along with associated natural gas. Total 
natural gas reserves in Libya are estimated at 1.2 trillion 
cubic meters. 

Libya had other industrial mineral resources, including 
gypsum, magnetite, phosphate rock, potash, sodium 
chloride, and sulfur, for which reserves have not been 
officially reported. These resources remained largely 
untapped due to lack of international capital investment 
and ready markets, along with high development costs. 

Highways within Libya totaled 32,500 kilometers 
(km), of which 24,000 km were paved. Transportation 
of petroleum and natural gas was primarily through a 
network of pipelines from wellhead to processing and 
shipping points that were primarily on the Mediterranean 
coast. Crude oil pipelines totaled 4,383 km, and natural 
gas pipelines totaled 1,947 km. Petroleum products 
traversed 443 km of pipeline. Libyan oil exports were 
conducted through six main terminals at Es-Sider, Marsa 
el-Brega, Tobruk, Ras Lanuf, Zawia, and Zueitina. 
Libya’s General National Maritime Transport Co. 
(GNMTC) operated a fleet of 25 vessels, which included 
11 oil tankers with a total capacity of 1,321,700 
deadweight tons. The first phase of the GMR was 
virtually complete, with the final stages to include water 
well drilling in the Kufra region and pipeline 
construction. The project is to be completed at the turn 
of the century. 

By yearend 1994, the UN embargo banned crude oil 
processing equipment, turbines, and pumping equipment, 
but not exploration equipment. However, despite the 
banning of direct airline links with Libya, exploration 
was not severely affected because spare equipment can 
be shipped via Malta and Egypt. Depending on its 
duration, the embargo could have long-term effects on 
the petroleum industry by hampering plans to increase 
petroleum production capacity and upgrades. 
Additionally, effects have been minimal in the near term, 
owing to foreign petroleum operators in Libya having 
already stocked exploration and production equipment in 
anticipation of the UN embargo. However, a more 
comprehensive embargo on Libya in the future has not 
been ruled out by the UN to include a global embargo 
on Libyan crude oil. The likelihood of a multilateral 
agreement on further sanctions by the major European 
customers of Libyan oil with the UN would seem 
doubtful. As of yearend 1994, the freezing of the 
Government’s overseas assets did not include revenues 
from the sale of crude oil, oil products, or natural gas. 


Additionally, continued austerity budgets imposed by the 
Government will continue to restrict development of 


major infrastructure projects. 


"Text prepared Apr. 1995. 
*Where 


necessary, values have been converted from Libyan dinars (LD) to U.S. 


dollars at the rate of LD0.35 =US$1.00. 


Major Sources Of Information 


Secretariat of Oil 
P.O. Box 256 
Tripoli, Libya 
Telex: 61508 


Cable: PETCOM, TRIPOLIBYA 
National Oil Corp. (NOC) 

P.O. Box 2655 

Tripoli, Libya 

Tel. 46180 (10 lignes) 

Telex: 61508-20270 


Major Publication 
Salem, M. J., and M. T. Busrewil, (eds.). 
The Geology of Libya, v. I, II, and III. Al- 


Faeh University, Tripoli, Socialist People's 
Libyan Arab Jamahiriya, Academic, 1980. 


TABLE 1 


LIBYA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


e/ Estimated. r/ Revised. 
1/ Table includes data available through Mar. 1994. 


Commodity 3/ 1990 1991 1992 1993 
Cement, hydraulic thousand metric tons 2,700 2,370 2,300 2,300 
Gas, natural: e/ 
Gross million cubic meters 12,000 13,600 13,600 14,000 
Marketed 4/ do. 6,500 6,500 6,500 6,500 
Dry do. 6,200 6,200 6,200 6,200 
Gypsum e/ thousand metric tons 180 180 180 180 
Iron and steel: 
Metal: 
Direct-reduced iron е/ do. 500 780 850 944 
Crude steel e/ do. 492 718 822 920 
Lime e/ do. 260 260 260 260 
Nitrogen: N content of ammonia do. 200 130 347 350 
Petroleum: 
Crude thousand 42-gallon barrels 502,000 551,000 545,000 500,000 
Refinery products: 
Distillate fuel oil do. 30,300 30,700 30,000 30,000 
Gasoline do. 11,000 15,000 15,000 15,000 
Kerosene and jet fuel do. 14,000 13,900 13,000 13,000 
Residual fuel oil do. 33,000 33,600 33,000 33,000 
Other do. 19,000 14,600 14,000 14,000 
Refinery fuel and losses do. 4,380 4,380 4,000 4,000 
Total do. 111,000 112,000 109,000 109,000 
Salt thousand metric tons 12 12 12 12 
Sulfur, byproduct of petroleum and natural g do. 14 14 14 14 


2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
3/ In addition to the commodities listed, a variety of construction stone, brick, and tile was produced, but available information was inadequate 
to make reliable estimates of output levels. Natural gas liquids were also produced but were blended with crude petroleum and were reported as part of that total. 


4/ Excludes gas reinjected into reservoirs. 
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THE MINERAL INDUSTRY OF 


LITHUANIA 


By Richard M. Levine! 


The mining industry of Lithuania extracted peat and 
industrial minerals, including clays and sand and gravel. 
The industrial minerals industry was of significant 
magnitude as Lithuania ranked fourth among the 
republics of the former Soviet Union (FSU) in the 
production of lime, fifth in the production of cement, 
and sixth in the production of brick. There were more 
than 290 enterprises engaged in the production of 
industrial minerals, including nitrogenous fertilizer, and 
more than 240 sand and gravel deposits under 
exploitation. 

According to the Interfax Business Report, Jan. 6, 
1995, Lithuania's Prime Minister stated that, in 1994, 
the gross domestic product (GDP) remained at about the 
1993 level, rather than falling as it had the previous 2 
years. The Prime Minister stated that Lithuania was 
achieving economic stabilization and was now poised for 
growth. Lithuania's privatization program was well 
underway, with reportedly more than 75% of state 
enterprises due to be privatized sold by yearend.’ 
Reportedly, the Lithuanian government was authorizing 
the partial privatization of enterprises in the energy 
sector, including Lithuania Gas, the Ignalina nuclear 
powerplant, the Mazheikiai oil refinery, and the 
Fatotiekis (Pipeline) company.? 

The Lithuanian government introduced new regulations 
to restrict and reduce the purchase and sale of ferrous 
metals tailings and scrap. Private individuals were 
banned from trading such items as rail track, jibs, metal 
structures for use in bridges, railway carriages, engines, 
cranes, and pumps. Companies dealing in metals were 
required to provide detailed information as to how they 
obtained the metal, the quantity, the intended purchaser, 
and method of shipment. 

These measures were introduced to try to reduce the 
illicit scrap metal trade. While only eight trading 
companies were officially authorized to trade ferrous 
metals, many more had engaged in such trading. 
Reportedly, the main source of illegally exported metal 
was diverted freight in transit through Lithuania to 
Kaliningrad oblast in Russia on the Baltic Sea.* 

In an effort to regulate trade in hazardous and 
dangerous materials,  Lithuania's Prime Minister 
announced launching a program to prevent the 
importation of radioactive substances into the country 
and transitting the country. The program called for 


installing devices at border checkpoints. 

Regarding energy production, the Ignalina nuclear 
powerplant in Lithuania, a graphite-moderated pressure- 
tube reactor (RMBK), was providing a large percentage 
of the country's electric generation capacity. Both 
foreign and domestic concerns were expressed over the 
safety of the Ignalina reactor. Sweden allocated funds to 
promote safety at the plant by financing a monitoring 
service. 

Oil exploration had been underway in Lithuania for 
more than 30 years. Reportedly, 19 oil deposits were 
found that are capable of producing between 4 to 5 
million metric tons (mt) of crude oil per year. Foreign 
investment was being sought for future oil development. 
The Danish state oil and gas company and three private 
Danish companies reportedly were planning to invest in 
oil extraction in Lithuania. Their planned investment 
would raise oil output in Lithuania from 300 mt to 1,300 
mt per day.? 

The Mazheikiai oil refinery in Lithuania, the only 
refinery in the Baltic States, has a capacity to process 12 
million mt per year of oil. The Mazheikiai oil refinery 
was built with plans for extracting oil in Lithuania. The 
Russian company LUKoil was Mazheikiai’s main 
supplier. The Lithuanian government reportedly 
approved a plan to upgrade the Mazheikiai oil refinery 
that was drafted by the Swiss-based multinational firm 
Asea Brown Boveri (ABB); the plan included 
constructing a new gasoline mixing unit. The goal of the 
upgrading reportedly was to enable the refinery to 
produce unleaded gasoline that will be competitive on 
western markets.? 

Lithuania was participating with Russia's LUKoil in 
the construction of an oil terminal in Buting. 
Negotiations were being conducted concerning the 
relative size of the shareholdings that LUKoil would 
obtain in this project. LUKoil was the major supplier of 
crude oil to the Mazheikiai refinery and would be a 
major supplier of oil to the terminal unless alternate 
sources of supply were obtained.’ 

Peat, which is used both as a fuel and in agriculture, 
was extracted by 11 enterprises exploiting 55 deposits. 
Large enterprises included the Siauliai, which exploited 
the Didisis-Tiryalis and  Sulinkyu deposits; the 
Yezherel'skoe, which exploited the Yezherelis and 
Palyes deposits; the Jonavskoe, which exploited the 
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Paraystis and Didisis-Raystas deposits; and the Baltoyn- 
Bokeskoe, which exploited a deposit of the same name. 

Lithuania, bordered on the West by the Baltic Sea, 
also has a small portion of its western border on the 
Baltic Sea cut off by the Russian province of Kaliningrad 
oblast which is entirely enveloped by Lithuania. 
Lithuania does not share a common border with Russia 
except for the province of Kaliningrad oblast, and to 
reach Kaliningrad from Russia necessitates passing 
through not only Lithuania, but also either Latvia or 
Belarus. To the south, Lithuania is bordered by Poland, 
to the south and east by Belarus and to the north by 
Latvia. 

The country's major port on the Baltic Sea is Klaipeda 
and its major inland port is Kaunas at the confluence of 
the Neris and Neman Rivers. Lithuania has 2,100 
kilometers (km) of rail lines, not including industrial rail 
lines, and 44,200 km of highways, of which 35,500 km 
are hard surfaced. Its telecommunications network is one 
of the best developed networks among the FSU 
republics. 

Issues involving ethnicity in the FSU have been factors 
in both domestic policy formulation and in relations with 
other states of the FSU. The population of Lithuanian is 
reportedly ethnically 80.1% Lithuanian, 8.6% Russian, 
7.7% Polish, 1.5% Belarusian, and 2.1% other 
nationalities. 

Lithuania is engaged in a difficult process of economic 
transformation and is assessing its economic relations. 
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This includes its mineral supply needs, in terms of both 
its goal of becoming a market economy country 
integrated with the market economy countries of Europe, 
and its present necessity to receive a significant portion 
of its fuel and raw material requirements from the 
countries of the FSU. The pace of its transformation is 
one of the major political as well as economic problems 
confronting Lithuania. The raw material supply situation, 
particularly for fuels, is a crucial element in these 
considerations. Therefore, Lithuania will be seeking to 
maintain its mineral supplies from Russia and other 
countries of the FSU, and will be engaged in both 
economic and political decisions as to how to best 
achieve its goal of economic transformation while 
preventing economic hardships and disruptions. 


"Text prepared May 1995. 

"Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, SUW/0368, p. WB/1, Jan. 27, 1995, Interfax News Agency, 
Moscow, English, 1139 gmt, Jan. 18, 1995, and ELTA News Agency, 
Vilnius, English, 1837 gmt, Jan. 17,1995. 

3 ———. SUW/0359, p. WB/2, Nov. 18, 1994, BNS News Agency, 
Tallinn, in English, 1611 gmt, Nov. 10, 1994. 

*American Metal Market, New York, New York, June 24, 1994, p. 9. 

‘Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, SUW/0359, p. WD/4, Nov. 18, 1994, Lithuanian Radio, 
Vilnius, 1000 gmt, Nov. 8, 1994. 

6 —— . SUW/0364, p. WD/2, Dec. 23, 1994. 

"Kommersant-Daily, Moscow, Jan. 19, 1995, p. 4. 


| TABLE 1 
LITHUANIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 
Commodi 1992 1993 1994 


Ammonia, nitrogen content „ООС 9,00€ 9,00€ 
ment ‚000,000 ‚500,000 0,000 

aa OOS 
ric ou cubic meters 700,000 500,000 500,000 


grave million cubic meters 
sand, for glass 80,000 50,00€ 50,00€ 
Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 


2/ Table includes estimates based on information available through May 26, 1995. 


TABLE 2 
LITHUANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 
Т Aa 


Commodi Major operating companies Location of main facilities capacity e/ 
Ammonia, nitrogen content onava nitrogenous fertilizer plant onava 100. 
ement Akmyantsementas enterprise Akmyane 200. 
ays (for brick production cubic meters Production at 19 deposits with the largest Daugelai 200,000 (tote 
production facilities: The Daugelskoye plant for 19 deposi 
exploiting the Daugelai deposit 
Ус e Ignalinskoye plant exploiting the Dinsa deposit рпаппа region 
Jo. e lauragskoye deposit exploiting the 1aurage dposit aurage region 
ays (for concrete aggregates Arunay deposit S runay region in centre 0. 
Lithuania 
ays altiniskiai deposit altiniskiai region ,000. 
imestone «arpenai deposit for cement production Karpenia region 5,000. 
"cat "roduction at 11 eneterprises exploiting 55 deposits 
Largest eneterprises are: Siauliai exploiting Didisis- Siauliai region 350. 
Tiryalis and Sulinkiu deposits 
Do. -zherelskoye exploiting Ezherelis and Pales deposits erelis region 100. 
Jo. rs oye exploiting Paraistis and Disisis-Kaystas l'araistis region JO. 
eposits 
Do. е eskoye exploiting Baltoyi and Vokeskoye Jaltoyi-Boke region JU. 
eposits 
Petroleum products Vlazheikiai petroleum refine Vlazheikiai ,000. 
and and grave million cubic met 246 deposits under exploitation. Largest eneterprises: 
Trakaijskoye association exploiting Serapinshkes Trakai region 20 (total for 24 
deposits deposits). 
JO. Nuizgonskiy plant and yurbarkskiy plant exploiting Kzgonys region 
Rizgonys and Kalnenay deposits 
and (for glass) | 1а1 deposit | 1а: ). 
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THE MINERAL INDUSTRY OF 


MACEDONIA 


By Walter G. Steblez! 


In 1994, the international trade embargo placed against 
Serbia and Montenegro by the United Nations and the 
continuing civil war in Bosnia and Herzegovina had a 
negative effect on Macedonia's economy causing 
dislocations within Macedonia's mineral industry. By 
world and European standards Macedonia was not a 
major producer of minerals, however, mineral 
commodities that were important to the country’s 
economy included copper, lead and zinc, and steel. 
Following secession from Yugoslavia in early 1992, 
Macedonia also encountered serious difficulties with 
respect to international recognition, owing to Greece’s 
demand that the term "Macedonia" be applied only to 
the northern province of Greece bordering with the 
former Yugoslav Republic of Macedonia. The political 
dispute with Greece over the "Macedonia" eponym 
resulted in a de facto trade embargo because of Greece’s 
reported closure of its border to Macedonia, coupled 
with the international economic sanctions placed against 
Serbia and Montenegro with which Macedonia has a 
common border. 

Although the primary concern of the Government of 
Macedonia was reportedly the issue of international 
recognition, apparently some effort continued to be 
directed at maintaining levels of industrial production 
that would ensure minimally acceptable levels of 
unemployment. The production table for Macedonia was 
compiled from data presented in a variety of statistical 
publications of the former Yugoslavia through 1991. The 
major portion of the country’s production statistics, 
however, was obtained from "Industrijska Proizvodnja," 
an annual statistical compendium published in Belgrade 
through 1990 that presented production data by 
constituent federal republics, as well as by total output 
for the former Yugoslavia. (See table 1.) Because of 
the virtual trade embargo that developed around 
Macedonia, detailed official information concerning 
foreign trade for 1994 remained largely unavailable. 
Table 2 lists the apparent administrative bodies as well 
as subordinate production units of the main branches of 
the country’s mineral industry for 1994. (See table 2.) 
The transition of Macedonia’s economy to a market- 
based system will require a reevaluation of the country’s 


mineral resources from a market perspective. For a 
detailed presentation of the system that was used to 
determine reserves in the former Yugoslavia, see “The 
Mineral Industry of Russia" chapter in this series. 

Apart from reports concerning several mineral industry 
closures at yearend, available reports dealing with the 
country’s mineral production described substantial idle 
capacities in 1994 in both the iron and steel and 
nonferrous metals sectors of the country’s mineral 
industry. Owing to the depletion of its coal stocks and 
inability to obtain supplies from outside the country, 
Fenimak, the country’s nickel producer, announced the 
closure of its operations at yearend 1993. 

Macedonia’s inland system of transportation consisted 
of railroads, highways, and waterways. Although 
information concerning the total lengths of the railroad 
and inland waterway systems was not yet available, the 
highway and road system reportedly consisted of 10,591 
kilometers (km) of paved, gravel, and earth-surfaced 
road, of which 5,091 km was paved, 1,404 km was 
gravel, and 4,096 km was earth surfaced. The country 
was entirely landlocked and possessed neither a merchant 
marine fleet nor natural gas and petroleum pipelines. 

Because Macedonia had not been directly affected by 
the civil war that occurred in the former Yugoslavia, the 
country’s industries and infrastructure remained intact. 
However, owing to Macedonia’s relative political 
isolation and commercial restrictions with respect to 
Greece and Serbia and Montenegro, few markets appear 
to be available that can absorb the output of the 
country's mineral industry. 


! Text prepared in Mar. 1995. 


Major Sources of Information 


Ministry of Industry 
Skopje, Macedonia 


Major Publications 


Industrijska Proizvodnja, 1988-90, published in 
Belgrade (Serbia and Montenegro) 
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TABLE 1 
MACEDONIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 
Commodity 3/ 1990 1991 1992 1993 1994 
METALS 
Aluminum: Metal, ingot; primary and secondary 5,490 5,000 4,000 . 2,000 2,000 
Antimony: Mine and concentrate output: 

Ore, gross weight 1,500 4/ == oo = - 

Concentrate, gross weight 25 4/ = - =o =» 
Cadmium, smelter output kilograms 210 160 110 100 100 
Chromite: 

Ore, gross weight 10,800 4/ 6,000 6,000 5,000 5,000 

Concentrate (produced largely from imported ores) 22,100 4/ 14,000 10,000 3,000 3,000 

Ore, wei thousand tons 3,710 4/ 3,850 4/ 3,000 2,500 2,000 

Cu content of ore 8,630 4/ 9,200 7,200 7,000 6,500 

Concentrate, gross weight 36,400 4/ 36,000 30,000 25,000 20,000 
Iron and steel: | 

Iron ore: 

Gross weight thousand tons 44,000 25,000 20,000 20,000 20,000 
Fe content of ore 3,000 1,000 1,000 1,000 1,000 
Concentrate $5,000 30,000 15,000 15,000 15,000 
Pellets 50,000 25,000 10,000 10,000 10,000 
Agglomerate 31,000 20,000 5,000 5,000 5,000 

Ferroalloys: 

Ferrochromium, low C 5,760 4/ 3,360 4/ 3,960 4/ 4,380 4/ 3,160 4/ 
Ferrosilicochromium 4,200 4/ 2,000 1,500 == - 
Ferrosilicon 51,800 4/ 35,000 30,000 20,000 15,000 
Silicon 1,800 4/ 1,800 1,000 1,000 1,000 
Total 63,560 42,160 36,460 26,000 16,000 
Pig iron 53,000 50,000 20,000 20,000 20,000 
Crude steel: 
From oxygen converters 65,000 4/ 65,000 42,000 37,000 30,000 
From electric furnaces 182,000 4/ 80,000 160,000 100,000 60,000 
Total 247,000 145,000 202,000 137,000 90,000 
Semimanufactures 65,000 45,000 20,000 20,000 20,000 
Lead: 
Mine and concentrate output: 
Ore, wei , Zn ore 1,360,000 4/ 900,000 400,000 400,000 400,000 
Pb content or ore 47,000 30,000 12,000 12,000 12,000 
Concentrate, gross weight 33,000 20,000 15,000 15,000 15,000 

Smelter, primary and secondary . 33,000 18,000 10,000 10,000 10,000 

Refined, primary and secondary 22,000 14,000 8,000 8,000 8,000 

Nickel: Metal, Ni content of FeNi = = 450 3,500 3,500 
Silver kilograms 15,500 4/ 12,000 10,000 10,000 10,000 
Zinc: 

Zn content of Pb Zn ore 32,000 18,000 16,000 16,000 16,000 

Concentrator output, gross weight 23,000 15,000 8,000 8,000 8,000 

Metal: _ 

Zn, smelter, primary 56,700 4/ 50,000 30,000 30,000 30,000 
Zn, refined, primary and secondary: 
Smelter 18,300 4/ 7,370 4/ 7,000 7,000 7,000 
Electrolytic 34,100 4/ 32,000 25,000 25,000 25,000 
INDUSTRIAL MINERALS 3/ 
Cement thousand tons 639 4/ 600 500 500 500 
Clays: 3/ 

Bentonite 67,000 45,000 40,000 35,000 30,000 
Diatomite 6,120 4/ 4,000 5,000 5,000 5,000 
Feldspar 30,900 4/ 30,000 20,000 15,000 15,000 
Gypsum: 

Crude 58,000 4/ 44,000 30,000 30,000 25,000 

Calcined 15,000 4/ 11,000 7,000 7,000 5,000 
Lime 47,000 4/ 40,000 20,000 20,000 20,000 
Pumice and related materials: Volcanic tuff 250,000 200,000 100,000 75,000 75,000 
Sand and gravel, excluding glass sand thousand cubic meters 194 4/ 150 130 130 130 


See footnotes at end of table. 


TABLE 1-CONTINUED 
MACEDONIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 


(Metric tons unless otherwise specified) 


Commodity 2/ 1990 1991 1992 1993 1994 
INDUSTRIAL MINERALS--Continued 3/ 
Stone, excluding quartz and quartzite: 
Dimension: Crude: 
Ornamental square meters 450,000 400,000 300,000 200,000 200,000 
Crushed and brown, n.e.s. thousand cubic meters 900 700 400 400 400 
Other cubic meters 20,000 15,000 10,000 10,000 10,000 
Sulfur: Byproduct of metallurgy thousand tons 9 8 6 6 6 
Talc: 
Crude 20,100 4/ 20,000 15,000 10,000 10,000 
Washed 18,000 4/ 17,000 10,000 7,000 7,000 
MINERAL FUELS AND RELATED MATERIALS 
Lignite thousand tons 6,640 4/ 6,000 5,000 5,000 5,000 
Refinery product: thousand 42-gallon barrels 15,000 12,000 10,000 8,000 8,000 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data available through Mar. 1995. 


3/ In addition to commodities listed, common clay and diatomite also are produced, but available information was inadequate to make reliable estimates of output levels. 
4/ Reported figure. 


TABLE 2 
MACEDONIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand of metric tons unless otherwise specified) 


Annual 
ommodi Major operating companies 1/ Location of main facilities - 
Cement Azbestcementa "Usje" Preduzece Plant at Skopje 2,190 
Za Proizvodnju Cementa 
Chromite, concentrate Jugohrom, Hemijsko- Concentrator at Radusa, Macedonia 150 
Elektrometalurski-Kombinat 
Copper ore Bucim, Rabotna Organizacija za Mine and mill at Bucim, near Radovis, Macedonia 7,000 
Rudarstvo i Metal а za Baker 
Ferroalloys Jugohrom, Hemijsko- Plant at Jegunovce, Macedonia 80 
Elektrometalurski-Kombinat 
Iron ore Skopje Rudnici i Zeljezarnica Mines at Tajmiste, Demir Hisar, and 1,000 
Skopje | Damjan, Macedonia 
Lead-zinc ore Prepobotuvacki, Kombinat Zletovo- 
Sasa: 
Do. Sase, Rudnici za Olovo і Cink Mine and mill near Kamenica, Macedonia 300 
Do. Zletovo, Rudnici za Olovo i Cink Mine and mill near Probistip, Macedonia 700 
Lead metal Zletovo, Topilnica za Cink 1 Olovo ial Smelter at Titov Veles, Macedonia 40 
Do. do. Refinery at Titov Veles, Macedonia 
Nickel: 
Ore Feni-Rudnici i Industrija za Mine and opencast mine near Kavadarci, Macedonia 2,300 
Nikel, Celik i Antimon 
Metal do. Ferronickel plant at Kavadarci, Macedonia 161 
igi Skopje, Rudnici i Zeljezarnica j 5 Elkem electric furances at Skopje, Macedonia 430 
Steel, crude do. Plant at Skopje, Macedonia 980 
Zinc metal Zletovo, Topilnica za Cink i Olovo Imperial Smelter plant and refinery 65 
at Titov veles, Macedonia 


1/ Nickel in ferronickel. 
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THE MINERAL INDUSTRY OF 


MADAGASCAR 


By Thomas P. Dolley! 


Chromite and graphite remained the most significant 
minerals produced in Madagascar in 1994. In addition to 
these minerals, the Malagasy mining industry produced 
some industrial mineral commodities, including a variety 
of semiprecious gemstones. Mineral production was a 
small contributor to the overall gross domestic product 
(GDP), which was estimated at $10.4 billion in 1993, 
the last year for which data were available.? In the near 
term, foreign investment will be needed to further 
develop the mining industry. In 1994, the Government 
began to plan for the liberalization and privatization of 
aspects of the economy, to include the mining and 
mineral fuels sectors, with the eventual goal of a free 
market economy. The Government nationalized all 
mineral resources, with the exception of graphite and 
mica, in 1975. 

By yearend 1994, a scheduled revision of the 1990 
mining permits code had not taken place. The current 
mining code had been rejected by operators and the lack 
of a planned revision caused the World Bank to deny a 
scheduled $10 million loan grant for the mining sector. 
The loan would also have been used to create another 
government agency, the technical assistance bureau for 
mining operators (BATEM), which would function under 
the guidance of France's Bureau de Recherches 
Geologiques et Minieres (BRGM). As of yearend 1994, 
the Mining Code, Law No. 90-017 of 1990, revised and 
augmented the earlier Law No. 89/007 of December 12, 
1989. The law stipulated three types of mining permits. 
The permits were further subdivided into exploration and 
exploitation permits. Type-I permits were for exploration 
and exploitation. Granted to individuals or groups of 
Malagasy nationality, type-I permits were valid for 2 
years. Type-II and type-III permits were designed for 
small-to-large mining companies that were incorporated 
under Malagasy law. The duration of validity of type-II 
and type-III exploration permits was 3 and 5 years, 
respectively. Under the new mining code, the maximum 
size of type-II and type-III exploration permits was 400 
square kilometers (km?) and 1,000 km", respectively. 
Type-II and type-III exploitation permits stipulated 100 
km? and 200 km", respectively. 

Petroleum legislation was to be rewritten for 1995. 
These new incentives were to attract foreign operators 
back to Madagascar after disappointing earlier 
exploration rounds. The Petroleum Code, Law No. 80- 


001 of June 6, 1980, provided for two different types of 
production-sharing contracts. The first type of contract 
covered equity ventures between foreign oil operators 
and the Office Militaire National pour les Industries 
Stratégiques (OMNIS). The Government maintained 51 96 
ownership, and cost and production-sharing were 
financed by income tax payments and royalties based on 
achieved rates of return. 

Beginning in 1993, the Government planned 
privatization and reform for certain commercial 
ventures, including petroleum refining and distribution. 
These plans included restructuring Solitany Malagasy 
(SOLIMA), which operated the petroleum refinery at 
Toamasina. The closure of the Toamasina refinery had 
also been suggested. Additionally, the Government 
deregulated the petroleum market in 1993, but lifting 
prices to a level with global market prices was resisted. 

By yearend 1994, Canada's Quebec Fer et Titane Inc. 
(QIT) had made no significant progress toward 
exploiting the ilmenite sands near Toalagnaro. In 1990, 
OMNIS conducted an environmental impact study of 
QIT's proposed dredge mining of coastal ilmenite sands. 
The study concluded that the mining operation would 
destroy 75% of the coastal forest zone over an area of 
30 km?. QIT had suggested that special conservation 
areas be set up to limit mining damage to the 
environment. At yearend, the World Bank had not 
offered any support for QIT's program. 

The Government continued to seek multilateral and 
bilateral cooperation to aid in controlling the degradation 
of the environment incurred during the past few years. 
Uncontrolled slash-and-burn cultivation, deforestation, 
livestock overgrazing, and massive erosion threatened 
Madagascar's agricultural and hydroelectric potential, 
and the country's unique wildlife. 

Official Government production figures for minerals 
were unavailable for 1994. However, production levels 
of all mineral commodities are assumed to have 
remained at 1993 levels. (See table 1.) 

Mineral exports had to be authorized by the Ministry 
of Mines and Energy (MEM), with the exception of 
mineral samples associated with exploration. Significant 
amounts of gold and semiprecious stones were smuggled 
out of the country; this illegal trade was of concern to 
the Government. Planned for 1995, MEM was to form 
a new gold trading agency, which would attempt to 
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increase the Government's share of revenue from gold 
production апа trade. Characteristically, the 
Government's official gold statistics reported 37 
kilograms (kg) exported in 1992 and less than 1 kg in 
1993. Actual smuggled gold would make the export 
amounts far greater than official statistics indicated. The 
Government was seeking cooperation from neighboring 
nations, such as Mauritius, to help interdict gold 
smuggling. 

Madagascar imported all of its crude petroleum and 
some petroleum products, which was a significant 
burden to the economy. In any given year, the value of 
petroleum imports was equivalent to 15% to 30% of the 
total foreign exchange earnings garnered through 
exports. 

The chromite industry in Madagascar was controlled 
by the parastatal (government-controlled company) 
Société Kraomita Malagasy (Kraoma). Graphite and mica 
production were owned and operated by foreign entities, 
but the Government had signifigant influence on these 
operations through taxes, royalties, and official approval 
of all foreign exchange transactions. Office Militaire 
National pour les Industries Stratégiques OMNIS, 
created in 1976, was involved primarily in research, 
joint ventures, and promotion of Madagascar's mineral 
potential, including hydrocarbons, and acted as the 
repository of the acquired exploration data. The MEMs' 
primary responsibility was for the energy sector. The 
execution of the MEMs’ directives was carried out by 
the Directorate of Energy. The MEM also directed 
SOLIMA and the Electricity and Water Co. (ЛКАМА). 
The distribution, importation, and refining of petroleum 
products were managed by SOLIMA. 

Madagascar’s chromite ore was mined from the area 
around Andriamena. Initiated in 1967, chromite 
production from the Andriamena district generally 
remained stable in recent years. A minimum of 25 
chromite lenses had been identified within the dunite 
host rocks of the Andriamena complex, and more lenses 
may yet be identified. Ore beneficiation enabled Kraoma 
to produce a chromite concentrate grading 48% to 50% 
chromium oxide (Cr,O,) with 0.002% to 0.003% 
phosphorus and lumpy chrome ore grading 42% to 44% 
Cr;O, according to a Government report. Typically, 
crude Malagasy chromite contained 0.007% phosphorus. 

Madagascar had some scattered placer and lode gold 
deposits, and there existed a large black market for the 
mining and sale of gold. The Government officially 
reported only a few kilograms of gold production 
annually. However, actual production varied between 2 
and 3 metric tons per year (mt/a) with an annual 
estimated value of $25 million. The gold mining was 
primarily artisanal and employed approximately 5,000 to 
10,000 people. 

Madagascar continued to be a producer and exporter 
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of high-quality crystalline flake graphite. Graphite was 
produced in Madagascar by five main companies, all 
headquartered in Antananarivo. Société Minière de la 
Grande Ile (SMGI) was the largest producer, and the 
other four producers were Etablissements Gallois, 
Société Louys, Etablissements Izouard, and 
Etablissements Rostaing. Three mines were operated by 
SMGI, with production of about 6,000 mt/a of graphite 
with a carbon content of 90% to 95%. A joint-venture 
partner or new owner was being sought by SMGI. 

Madagascar had no domestic crude petroleum 
production. The country was entirely dependent on 
imports of crude petroleum. In any given year, total 
petroleum consumption averaged about 21 million 
barrels per year. During the past several years, there 
was a modest amount of oil exploration by foreign 
companies in Madagascar. As of yearend 1993, no 
commercial hydrocarbon finds were reported. 
Established in 1966, the country's sole refinery was at 
Toamasina with a total throughput refining capacity of 
16,500 barrels per day (bbl/d) with 2,600 bbl/d of 
catalytic reforming capacity. | 

Official estimates of chromite resources in Madagascar 
were 2.1 million metric tons (Mmt) of contained 
chromium, or less than 1% of the world total. Graphite 
reserves were estimated at more than 1 Mmt. The 
Government stated that Madagascar had significant 
deposits of bastnasite, bauxite, ilmenite, and iron ore. 
Deposits of coal, lignite, and uranium minerals also were 
known from the island. Discovered in the 1940's, total 
minable reserves of uranium-bearing minerals remained 
undetermined. Some small-scale mining of uranium- 
bearing minerals occurred, but was subsequently 
abandoned. Copper-nickel deposits existed, but were not 
considered economic. Semiprecious gemstone deposits 
have long been mined and exported in Madagascar; the 
Government desired (о organize and streamline the 
industry to better exploit these resources. 

Infrastructure development in Madagascar was 
inadequate for most mining development. Additional 
foreign aid was needed to improve the road system and 
telecommunications network. The hydroelectric potential 
of Madagascar was estimated at 14,000 megawatts 
(MW), but remained underexploited. Current installed 
hydropower capacity was 106 MW. Petroleum loading 
and unloading facilities existed at Toamasina, but were 
limited to oceangoing vessels of 50,000 deadweight tons. 

The new Government's policy of liberalization and 
privatization toward a free market economy could 
conceivably attract foreign investment in the mining 
sector. However, the lack of infrastructure, coupled with 
increasingly strict environmental protection policies and 
insufficient capital investment, could  forestall 
development in the mining sector, at least in the short 
term. | 


'Text prepared Aug. 1995. 
?Where necessary, values have been converted from Madagascar francs 
(ЕМС) to U.S. dollars at the rate of FMG3,790- US$1.00. 


Major Sources of Information 


Ministry of Industry, Energy and Mines 
Geological Department 
Boite Postale 322 Ampandrianomby 
Antananarivo 101, Madagascar 
Telephone: 403-51 

Office Militaire National pour les Industries 
Stratégiques (OMNIS) 


21 Lalana Razanakombana 
Boite Postale 1 bis 
101 Antananarivo, Madagascar 
Telephone: 242-83 
Fax: 229-85 
Telex: 22370 


Major Publication 


Ministere des Finances et du Plan, 
Direction de L'Institut National de la 


Statistique et de la Recherche Economique: 


Bulletin Mensuel de Statistique, monthly. 
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ТАВГЕ 1 
MADAGASCAR: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Kilograms unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 е/ 
METALS 
Beryllium: Beryl in quartz concentrates, industrial and ornamental с/ 3,350 3,000 3,000 3,000 3,000 
Chromium: Chromite concentrate, weight metric tons 47,000 56,000 69,000 61,000 43,000 
Chromite ore, lumpy do. 104,000 94,000 92,000 83,000 48,000 
Total do. 151,000 150,000 161,000 144,000 91,000 
Gold, mine output, Au content e/ 4/ 216 200 200 200 200 
Rare-earth minerals: е/ 
Bastnasite (6096 REO) metric tons 5 5 5 5 5 
Monazite (55% REO) 100 100 100 100 100 
INDUSTRIAL MINERALS 
Abrasives, natural: (industrial only) e/ 10,000 10,000 10,000 10,000 10,000 
Cement, hydraulic е/ metric tons 60,000 60,000 60,000 60,000 60,000 
Clay, kaolin do. 485 496 756 700 700 
Fel е/ 5,000 4,000 4,000 4,000 4,000 
Gemstones: 
Amazonite 2,190 2,000 2,000 2,000 2,000 
Amethyst: 
Gem 1,710 1,700 1,700 1,700 1,700 
Geodes е/ 86 80 80 80 80 
Citrine 50 6 6 6 6 
Cordierite | 1,560 20 7 7 7 
Garnet 6,910 6,000 300 300 300 
Tourmaline 54 302 257 300 300 
Graphite, all grades metric tons 18,000 14,100 8,910 8,000 8,000 
Mica, phlogopite: 
Block do. 93 90 4 4 4 
Scra do 538 500 716 700 700 
Splittings and sheet do. 90 90 78 70 70 
Total do 721 680 798 774 774 
Ornamental stones: 
Agate 4,700 9,500 5,990 5,900 5,900 
Apatite 1,140 4,000 4,000 4,000 4,000 
Aragonite metric tons 786 126 120 120 120 
Calcite do. 3,760 1,410 1,400 1,400 1,400 
Celestite 26,000 26,000 1,320 1,300 1,300 
Jasper 23,600 11,700 68,300 68,000 68,000 
Labradorite 24,000 35,000 61,700 61,000 61,000 
Other gem and ornamental е/ metric tons 250 250 250 250 250 
Quartz: 
Crystal e/ 32,000 32,000 32,000 32,000 32,000 
Geodes е/ 2,700 2,500 2,500 2,500 2,500 
Hematoid 3,160 560 330 300 300 
Piezoelectric 160 66,200 66,000 66,000 66,000 
Rose quartz 10,800 4,800 27,700 27,000 27,000 
Smelting e/ 180,000 180,000 180,000 180,000 180,000 
Other ornamental 14,400 1,270 3,600 3,000 3,000 
Tourmaline 4,100 302 300 300 300 
Salt, marine е/ metric tons 30,000 30,000 30,000 30,000 30,000 
Stone: 
Calcite, industrial e/ do. 2,000 2,000 2,000 2,000 2,000 
Dimension stone e/ do. 3,000 3,000 3,000 3,000 3,000 
Marble, cipoline е/ 1 1 1 1 1 
MINERAL FUELS AND RELATED MATERIALS OT у ОО ОШ ШОШО ЕЕЕ 
Petroleum refin ucts: 
Distillate fuel oil thousand 42-gallon barrels 798 922 900 900 900 
Gasoline do. 405 434 400 400 400 
Kerosene and jet fuel do. 253 291 290 290 290 
Residual fuel oil do. 504 500 500 500 500 
Other do. 26 20 20 20 20 
Total do. 1,990 2,170 2,110 2,110 2,110 
е/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through Aug. 1995. 

3/ In addition to the commodities listed, modest quantitites of unlisted varieties of crude construction materials (other clays, sand and 
gravel, and other stone) presumably are produced, but output is not reported, and available information is inadequate to make reliable 
estimates of output levels. 

4/ Does not include an estimate of smuggled artisanal production. 


THE MINERAL INDUSTRY OF 


MALAYSIA 


By John C. Wu! 


Malaysia's important mineral resources included 
antimony, bauxite, clays, coal, copper, gold, ilmenite, 
iron ore, limestone, natural gas, petroleum, rare earths, 
silica sand, and tin. ОЁ these minerals, only its tin 
reserves were large and were ranked the world's third 
largest, after China and Brazil. Malaysia, once the 
world's largest tin producer, ranked sixth in tin mine 
production, but was the second after China in refined tin 
production in 1994. Malaysia remained the world's 
third largest liquefied natural gas (LNG) producer and an 
important producer of bauxite, copper, crude petroleum, 
ilmenite, kaolin, monazite, natural gas, and zircon in 
southeast Asia in 1994. 

The mining industry, which contributed about 896 to 
Malaysia's gross domestic product (GDP), grew 
considerably in 1994, mainly because of increased 
production of natural gas and industrial minerals. 
According to Malaysia's Department of Statistics, the 
output of the mining industry grew 4% in 1994 
compared with 0.796 in 1993, while Malaysia's GDP 
grew 8.7% in 1994 compared with 8.3% in 1993. 
Malaysia's GDP in 1978 constant dollars was estimated 
at $42.7 billion,? of which about $3.4 billion was 
contributed by the mining industry in 1994. 


Government Policies and Programs 


According to the Ministry of Primary Industries, the 
long-awaited National Mineral Development Policy was 
passed by the Parliament in June 1994. The policy was 
aimed at sustaining investors' interest in the mining 
industry with a modern and internationally competitive 
regulatory system following the decline of the tin mining 
industry in the 1980's. It offered fiscal incentives to 
encourage exploration and development of bauxite, 
clays, copper, coal, gold, rare metals, and silica in 
Malaysia by domestic and foreign companies. The fiscal 
incentives included lower royalty, income tax allowances 
on exploration expenditure, and lower imported duties 
on mining and exploration machineries and equipment. 

In 1994, the Government reduced the corporate 
income tax from 34% to 32%. The tax rate will be 
reduced further to 30% in 1995. 


Environmental Issues 


The Environmental Quality Act of 1974 was the basic 


legislation for the prevention, abatement, control of 
pollution and enhancement of the environment in 
Malaysia. The Act restricted the discharge of waste into 
the environment that violate acceptable conditions. И 
authorized the Ministry of Science, Technology, and the 
Environment to prescribe regulations and orders and to 
establish standards for protecting the environment from 
the adverse effects of economic activities. As of 1994, 
15 sets of regulations and orders had been introduced by 
the Ministry and were enforced by the Director General 
of Environmental Quality of the Ministry's Department 
of Environment. 

Under the Environmental Quality Act of 1974, the 
Ministry, in consultation with the Environmental Quality 
Council, made the Environmental Quality Order 1987 - 
Environmental Impact Assessment (EIA) for Prescribed 
Activities. Under this Order, any project in one of the 
19 prescribed activities was required to conduct an EIA 
study and submit the report to the Director General of 
Environmental Quality for approval prior to project 
implementation. According to one of the 19 prescribed 
activities, mining of minerals in new areas where the 
mining lease covers a total area of in excess of 250 
hectares (ha); or ore processing, including concentrating 
for aluminum, copper, gold, or tantalum; or sand 
dredging involving an area of 50 ha or more is subject 
to an EIA. 

The Department of Mines, under the Ministry of 
Primary Industry, was the main Federal Agency to 
administer the provisions on environmental protection 
measures prescribed in the Mining  Enactment. 
Environmental issues related to mining in Malaysia, such 
as landslides at mine faces, breach of tailings and water 
retention dams, sink-holes and ground subsidence, soil 
erosion, loss of natural vegetation, vibration, surface 
pollution, silting of rivers and streams, pollution of 
rivers, effects on groundwater, air pollution, noise from 
blasting and machinery, and rehabilitation, have been 
addressed.? 


Production 
The oil and gas industry continued to dominate the 
mineral industry of Malaysia in 1994. The output of 


crude petroleum remained at about the same level as that 
of 1993. Natural gas production reached a record high, 
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while tin mine production reached a record low in 1994. 
As a result of a record low tin production, the output of 
byproducts, such as ilmenite and zircon, also declined. 
The output of washed bauxite and iron ore increased in 
1994 owing to increased exports, while production of 
copper remained steady. The production of gold, and 
silver decreased in 1994 because of reduced output from 
gold mines in Sarawak. Production of most industrial 
minerals increased except silica sand. Cement 
production reached a record high in 1994, when 
domestic demand for cement increased sharply. (See 
table I.) 


Trade 


Malaysia remained a net-exporter of mineral products 
in 1994. Malaysia exported all of its copper 
concentrate, ilmenite, mica, rare earths, and zircon 
concentrate production; between 80% and 85% 
production of its smelted tin, silica sand, and natural gas 
production; and about 70476 of its crude petroleum 
production in 1994. Malaysia exported most of its 
mineral products to Japan and neighboring Southeast 
Asian countries. Malaysia was an important supplier of 
copper, ilmenite, natural gas, crude petroleum, rare 
earths, and refined tin to Japan. The relative importance 
of Malaysia for supplying crude petroleum, rare earths, 
and refined tin to the United States had diminished in 
1994, when U.S. imports of these commodities from 
Malaysia decreased considerably. 

Export earnings were estimated at $55.5 billion in 
1994, of which $2.5 billion was from exports of crude 
petroleum and about $876 million from exports of 
natural gas (in the form of LNG). Malaysia's imports of 
nonfuel minerals, such as iron ore and tin concentrate, 
were mostly reexported after smelting. However, a 
considerable quantity of coal, heavy crude petroleum, 
nonferrous metals, and industrial minerals, including 
gypsum, phosphate rock, potash, and salt, were imported 
annually for domestic consumption. 

In 1994, Malaysia's export earnings of crude 
petroleum and natural gas in the form of LNG totaled 
$3.4 billion, accounting for about 9% of the country's 
total merchandise exports. Export earnings from crude 
petroleum and LNG decreased in 1994 because of lower 
oil and gas prices in the world market. Other major 
mineral export earnings were $195 million from refined 
tin, $58 million from copper concentrate, $10 million 
from ilmenite, $5 million from kaolin, and $1 million 
each from bauxite and mica. 

Malaysia continued to import about 23,000 barrels per 
day (bbl/d) of heavy crude petroleum from the Middle 
East to meet the requirement for domestic refineries. 
Other important mineral imports in 1994 were iron ore, 
tin concentrate (for reexport after smelting), cement 
clinker, gypsum, phosphate rock, potash, sodium 
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carbonate, and sulfur for domestic consumption. 
Structure of the Mineral Industry 


The structure of Malaysia's mineral industry changed 
slightly in 1994. The output capacity of the tin mining 
industry contracted further following the withdrawal of 
Malaysia Mining Corp. (MMC) from tin mining in the 
second half of 1993. In the mineral processing sector, 
Perwaja Steel Sdn. Bhd. and Tioxide (Malaysia) Sdn. 
Bhd. emerged as major operating companies in the 
manufacture of steel and titanium dioxide pigment in 
1994. 

According to an estimate by the Malaysian Ministry of 
Human Resources, the total number of persons employed 
by the mining and quarrying industry was 37,900 in 
1994. According to the Malaysian Department of 
Mines, the number of workers employed by the major 
nonfuel minerals at the end of November 1994 was 
barite, 40; bauxite, 168; copper, 1,028; gold, 595; iron 
ore, 171; kaolin, 470; silica sand, 132; and tin, 2,068. 
Additionally, in 1994, 244 workers were involved in 
limestone quarrying; 30, mica; and 83, coal. Malaysia's 
total labor force rose to 7.8 million in 1994 from 7.6 
million in 1993, while the unemployment rate decreased 
to 2.9% in 1994 from 3.0% in 1993, attributed mainly 
to increased employment іп the construction, 
manufacturing, and service industries. (See table 2.) 


Commodity Review 
Metals 


Bauxite.—Mine production of bauxite increased in 
1994 because of increased demand in the overseas 
market. However, the 1994 output was far below the 
mine operating capacity. Johore Mining and Stevedoring 
Co. Sdn. Bhd., Malaysia's sole bauxite producer, 
operated a multiple-bench, open pit mine and a washing 
plant with a capacity of 1 million metric tons per year 
(Mmt/a) of ore and a work force of 170 at Bukit Raja 
near Pengerang Highway north of Sungai Rengit, and 
east of Johore Bahru. According to the company, ore 
reserves in the Pengerang area were expected to be 
depleted by 1997. The company produced three grades 
of bauxite from the mining area: refractory, 
metallurgical, and cement. Most chemical- and 
metallurgical-grade washed bauxite were exported to 
Japan and the United States, while the cement-grade 
bauxite was sold as raw material to domestic cement 
manufacturers. Exports of bauxite rose from 77,900 
metric tons (mt) in 1993 to about 120,000 mt in 1994. 
Export earnings from bauxite were valued at about $1 
million in 1994. 


Copper.— Production of copper concentrate by Mamut 


Copper Mining Sdn. Bhd. from the Mamut Mine in 
Sabah increased to about 107,000 mt from 100,129 mt 
in 1993. According to the Department of Mines, the 
average content of copper in the concentrate dropped 
from 25.1% in 1993 to 23.8% in 1994. The average 
content of gold and silver in the concentrate was 20.2 
grams per metric ton (g/mt) and 121.1 g/mt, 
respectively, in 1994, compared with 20.40 g/mt and 
136.46 g/mt, respectively, in 1993. The metal content 
of copper, gold, and silver in the concentrate was, 
respectively, about 25,500 mt, 2,220 kilograms (kg), and 
13,200 kg, in 1994, compared with 25,200 mt, 2,040 
kg, and 13,700 kg, respectively, in 1993. Malaysia 
exported all copper concentrate to Japan. 

According to Mega First Corp. Bhd., the parent 
company of Mamut Copper Mining Sdn. Bhd., the 
company initially planned to convert its Mamut copper 
mine into a holiday resort after mine closure in 1997. 
However, because of the improved performance of its 
mining operation, the company planned to continue 
exploring for copper in the area for another 2 to 3 
years.* 

In 1994, MMC began investigating various alternatives 
to develop the polymetallic sulfide deposit of copper, 
gold, and silver at Mengapur in central Pahang. 
According to the company annual report, one of the 
alternatives was to scale down the magnitude of the 
project by leaching the oxide ores to extract copper. 
MMC planned to conduct several refining test works in 
1995. 


Gold.—Gold production decreased in 1994, mainly 
because of reduced output from the Tebedu area of 
southwestern Sarawak. Of the total gold produced in 
1994, 53% was from the Mamut copper mine in Sabah; 
2496 was from 15 to 21 small-scale alluvial and lode 
gold mines operating in the States of Johor, Kelantan, 
Pahang, and Terengganu; and 22% was from 2 gold 
mines in Sarawak. 

Specific Resources Sdn. Bhd., a subsidiary of the 
Canadian-based Avocet Ventures Inc., successfully 
completed its 1994 drilling program. According to the 
company, seven zones of oxidized gold mineralization 
were identified with a resource of 2.98 million metric 
tons (Mmt) grading 3.4 g/mt gold over a strike length of 
2 kilometers (km) and a width of about 500 meters (m) 
in Penjom, central Pahang. The company’s in-fill 
drilling has proven 1 Mmt reserves in the Penjom gold 
property, of which about 500,000 mt at the Manik Ridge 
area contain near-surface shallow-dipped oxidized 
mineralization with an 84% recovery rate. Avocet 
Ventures planned to develop a mine and a processing 
plant to extract gold using carbon-in-leach technology 
following a feasibility study in 1995.° 

In the Central Belt of peninsular Malaysia, MMC was 
exploring for gold in the Merapoh area of Pahang, while 


Valiant Consolidated Ltd. of Australia and Damar 
Consolidated Exploration Sdn. Bhd. of Malaysia were 
jointly prospecting gold in the Lipis area of Pahang in 
1994. In both areas, several gold-bearing zones had 
been identified for further exploration in 1995. 


Iron and Steel.—Iron ore production increased 
slightly in 1994. According to the Malaysian 
Department of Mines, most of the 1994 production was 
from six operating mines located in the States of Kedah, 
Pahang, and Terengganu. In 1994, about 20% of all 
iron ore production was a byproduct of tin mining. 
Malaysia exported only a small amount of iron ore in 
1994, while most of the output was consumed 
domestically by Malayawate Steel Bhd. and cement 
companies as raw material. 

To meet the domestic requirements for its iron and 
steel industry, Malaysia imported annually about 1 Mmt 
of iron ore mainly from Bahrain, Brazil, Chile, and 
Sweden; and between 160,000 mt and 200,000 mt of pig 
iron, principally from Brazil and Russia. Malaysia also 
imported annually between 700,000 mt and 1 Mmt of 
iron and steel scrap, principally from the United 
Kingdom and the United States. Imported iron ore was 
consumed by the direct reduction (DR) plants operated 
by Perwaja Steel Sdn. Bhd. (PS) in Kemaman, 
Terengganu, and by Steelcorp Sdn. Bhd. (formerly 
Sabah Gas Industries Sdn. Bhd.) on Labuan Island, 
offshore Sabah. Pig iron and iron and steel scrap were 
consumed by PS and other major producers of steel 
billet in peninsular Malaysia. 

PS is the only integrated steel producer in Malaysia. 
Its iron and steel complex at the Telok Kalong Industrial 
Estate, near Kemaman in Terengganu, consisted mainly 
of a 1.2 Mmt/a DR plant using the Mexican HYL III 
process and three 76-ton AC electric arc furnaces (steel 
melt shop), two 83-ton ladle future transformers (ladle 
metallurgy station), and two 4-strand billet casters and 
one 6-strand bloom/billet caster (continuous casting 
shop). With a work force of more than 1,200, PS 
owned and operated a supermarket and was building a 
housing complex for its employees. 

According to PS, the iron ore requirement for its DR 
plant was about 1.8 Mmt/a and the raw materials mix 
for its steel making was 80% direct-reduced iron (DRI) 
and 20% ferrous scrap. Of the 1 Mmt crude steel (in 
the form of billet) produced in 1994, about 50% was 
sold to domestic and overseas markets and the remaining 
50% was shipped to its 450,000 mt/a-rolling mill at 
Gurun in Kedah. PS was building in 1994 a 700,000 
mt/a heavy-section mill at Gurun, Kedah and a new 
890,000 mt/a steelmaking plant (melt shop) at Kemaman, 
Terengganu. Construction of both mills was scheduled 
for completion in late 1995 or early 1996.9 

Steelcorp Sdn. Bhd. (formerly Sabah Gas Industries), 
the operator of a 600,000 mt/a DRI plant, completed a 
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feasibility study in 1994 to build a new 1 Mmt/a hot- 
briquetted DRI plant next to the existing DRI plant on 
Labuand Island. Because of increased demand for its 
products by minimills in the Asian region, the company 
planned to expand its capacity from 600,000 mt/a to 1.6 
Mmt/a by 1997.’ 

Malaysia's overall crude steel production was about 
1.9 Mmt in 1994. According to South East Asia Iron 
and Steel Institute, Malaysia exported about 660,000 mt 
of DRI; 260,000 mt of steel billet; and 723,000 mt of 
steel products in 1993. However, to meet its domestic 
demand for steel products, Malaysia imported about 
220,000 mt of DRI; 730,000 mt of steel billets; and 3.6 
Mmt of steel products in 1993. 

Because of the growing demand for iron and steel in 
the Asian region, Gunawan Iron and Steel Sdn. Bhd. of 
Indonesia obtained a license from the Government to 
build a 250,000 mt/a plate mill and a 1.8 Mmt/a steel 
slab plant at the Telok Kalong Industrial Estate, near 
Kemaman in Terengganu. According to the company, 
the first-stage construction for the plate mill began in 
August 1994 and was scheduled for completion in mid- 
1995. Most of the steel plate production for 
shipbuilding will be exported. The second-stage 
construction of the steel slab making facilities was 
expected to begin in late 1995 or early 1996. Major 
suppliers of raw materials will be Australia for iron ore 
and coal and India for iron ore. Equipment for the 
production of pig iron and crude steel will be supplied 
by Western European countries. 


Rare Earths.—Crude rare earths had been produced 
by Asian Rare Earth Ltd. (ARE) near Bukit Merah, 
about 6 km southwest of Ipoh in Perak, since 1982. The 
plant processed monazite for the production of rare-earth 
chloride and rare-earth carbonate. In processing 
monazite to produce crude rare earths, the plant also 
produced a low-level radioactive thorium hydroxide as 
a byproduct. In October 1985, nearby Bukit Merah 
residents filed a civil suit to stop ARE from operating 
until proper safety measures were taken to prevent the 
escape of radioactive gases from the plant. The plant 
was shut down for more than 1 year, but ARE resumed 
operation in February 1987, claiming that it had 
complied with the safety measures, while storing the 
low-level waste at a nearby site in Mukim Belanja. 
Operations of the rare-earth plant had been halted since 
a July 1992 ruling by the High Court in Ipoh against the 
company. 

In January 1994, ARE decided that it would not 
resume plant operations despite a December 1993 
Supreme Court decision overturning the July 1992 ruling 
by the High Court in Ipoh ordering the company to close 
the plant. According to an assessment by Malaysian 
rare-earth industry, the company decision was based on 
the fact that the processing plant was still facing charges 
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of environmental pollution from nearby residents as well 
as facing competition with low-priced Chinese rare-earth 
products on the world market.* 


Tin.—Malaysia's tin mining industry contracted 
further in 1994 because of the continued slump in the 
world price of tin, increased labor and equipment costs, 
weak worldwide demand for tin, and withdrawal of 
Berjuntai Tin Dredging Bhd, another major mining 
company, from tin mining. In early 1994, an agreement 
was reached by 30 tin mining companies to cut 
production by up to 25% in 1994. As a result, the 1994 
mine output of tin dropped to another new low in 
Malaysia's post- World War II tin mining history. 

According to Malaysia's Department of Mines, the 
monthly output of tin decreased to 487 mt in December 
1994 from 582 mt in December 1993. Of the tin 
produced in 1994, 21% was by dredging, 38% by gravel 
pumping, 21% by open pit, 11% by panning, and 9% by 
amang plant and underground mining. The total number 
of operating mines decreased to 39 in December 1994 
from 43 in December 1993. The tin mining industry's 
total labor force declined to 2,006 in December 1994 
from 2,296 in December 1993. During 1994, the 
dredging sector shut down 3 dredges and laid off about 
100 workers, the gravel-pumping sector closed 1 mine 
and laid off 7 miners, and the underground sector shut 
down 4 mines and laid off 93 miners. 

Berjuntai Tin Dredging, one of Malaysia's oldest tin 
producers, stopped tin mining operations beginning in 
1994. Berjuntai Tin Dredging produced about 1,500 
mt/a of tin in concentrate in 1993. However, because of 
the tin price slump on the world market, it was unable 
to operate at a profit, despite its efforts to cut costs and 
improve productivity According to the Malaysian 
Chamber of Mines, the tin industry's average break-even 
cost was about $5.70/kg in 1993. However, the average 
price of tin on the Kuala Lumpur Tin Market was about 
$5.10/kg in 1993. 

Production of tin metal by Datuk Keramat Smelter 
Bhd. and Malaysia Smelting Corp. Bhd. increased in 
1994, despite record low domestic ore production. To 
supplement the shortage and better utilize their smelting 
capacity, the smelters imported a record 59,539 mt of 
foreign tin ore and concentrate in 1994, compared with 
48,702 mt in 1993. The major suppliers of ore and 
concentrate to Malaysia in 1994 were Australia, China, 
Peru, Portugal, The United Kingdom, and Vietnam. 

Malaysia exported 35,370 mt of refined tin, compared 
with 35,545 mt in 1993. Тһе major buyers of 
Malaysia's refined tin in 1994 were, in decreasing order, 
Japan, the Netherlands, the Republic of Korea, Taiwan, 
and the United Kingdom. Exports of refined tin to the 
United States declined from 6,624 mt in 1990 to less 
than 1,300 mt in 1994. Export earnings from refined tin 
remained unchanged at about $195 million in 1994. 


According to the Malaysian Department of Mines, 
domestic demand for refined tin rose by 8% to 5,614 mt 
from 5,196 mt in 1993. Of the total domestic tin 
consumption, about 4976 was consumed by the solder 
industry, 20% by the tinplating industry, 10% -by the 
pewter industry, and 21% by others. 


Industrial Minerals 


Cement.—Malaysia's cement production reached a 
new high in 1994 because of continued strong demand 
by the construction industry. Malaysia continued to 
invest heavily in its infrastructure development, office 
buildings, and residential housing projects. In 1994, the 
cement industry consisted of 10 companies operating 6 
integrated plants and 4 grinding plants with a work force 
of about 4,300 workers. All clinker production facilities 
and two grinding plants were in peninsular Malaysia and 
one grinding plant each were in the States of Sabah and 
Sarawak. 

In 1994, the industry's total clinker capacity was 8.6 
Mmt/a, while total cement grinding capacity was 12.4 
Mmt/a. Malaysia imported between 1 Mmt/a and 1.4 
Mmt/a of clinker to meet mainly the clinker 
requirements for two grinding plants in Sabah and 
Sarawak. The major suppliers of clinker were Japan, 
Indonesia, South Korea, and Thailand. Limestone for 
the manufacturing of cement was supplied by local 
limestone quarries operated mainly in peninsular 
Malaysia, at Kinta of Perak, at Langkawi of Kedah, and 
at Puchong of Selangor. Consumption of limestone by 
the cement industry was estimated at 12 Mmt in 1994. 

According to the Cement & Concrete Association of 
Malaysia, Malaysia's demand for cement grew by 12% 
to the 10 Mmt level because of the continued strong 
domestic demand by the construction industry for the 
public works projects, commercial buildings, and 
residential housing in 1994. То overcome the shortage 
of clinker in the State of Sabah, the State govenment 
funded a detailed feasibility study by Onoda Engineering 
Co. Ltd. of Japan for construction of a $210 million 
clinker plant. In mid-1994, the Sabah State government 
was seeking foreign investment in the project of up to 
30% in equity participation. "° 


Titanium.—Most ilmenite concentrate was recovered 
as a byproduct from tin tailing treatment plants operating 
in the States of Perak and Selangor. Production of 
ilmenite concentrate dropped sharply in 1994, when tin 
mining operations of MMC and Berjuntai Tin Dredging 
were stopped in the two States. Exports of ilmenite 
concentrate also dropped to 125,000 mt in 1994 from 
142,737 mt in 1993. Export earnings of ilmenite 
concentrate were valued at about $10 million in 1994. 

Tioxide (Malaysia) Sdn. Bhd., established in 1988, 
began production of titanium dioxide pigment using the 


sulfate process at the Telok Kalong Industrial Estate in 
May 1992. The output of titanium dioxide pigment 
reached 86% of plant capacity in 1994. According to 
the company, about two-thirds of its raw material 
requirements were met by imports from Australia and 
the remainder was by local suppliers in the Ipoh area of 
Perak. The plant produced 2 grades of pigment: TR 92, 
accounting for 7076 of the output was for consumption 
by the paint and coating industries and remaining 30%, 
RFC 5, a finer grain, was for the plastic industry. In 
1994, 90% of the total output was exported to China, 
Hong Kong, India, Japan, and Taiwan, while only 1096 
was marketed domestically. The company, having a 
work force of 250, planned to expand its plant capacity 
from 50,000 mt/a to 70,000 mt/a by upgrading the 
existing facility in 1995. 


Mineral Fuels 
Coal.—Coal production decreased in 1994. Global 


Minerals Sarawak (GMS), the sole producer, operated an 
open pit mine at Beradai in the Merit-Pila area, near 


Карі in Sarawak, with about 70 workers. Most coal 


produced in 1994 was marketed domestically to the 
National Electricity Board for power generation. The 
underground coal mine at Silantek, in the Semantan area 
about 100 km southeast of Kuching in Sarawak, had 
been shut down since April 1991 because of operational 
problems. Malaysia continued to import most of its coal 
requirements of about 3 Mmt, including anthracite, 
bituminous, and lignite for metals smelting, cement 
manufacturing, and power generating. ^ Malaysia's 
annual coal import bills in 1994 were estimated at $140 
million. Australia and Indonesia remained the two 
dominant coal suppliers to Malaysia in 1994. 


Natural Gas.—Natural gas production rose to a 
record-high level in 1994 owing to increased production 
by Esso Production Malaysia Inc. (EPMI) from offshore 
Terengganu for consumption in the west coast of 
peninsular Malaysia and by Sarawak Shell Bhd. (SSB) 
from offshore Sarawak for production of LNG and 
nitrogen fertilizer in the Bintulu industrial area. То 
increase exports of LNG to Japan, South Korea, and 
Taiwan, Malaysia was building a second LNG plant in 
Bintulu, Sarawak, and expected to double its LNG 
production capacity to 16 Mmt/a in 1996. 

To utilize the 170 billion cubic meter (m?) natural gas 
reserves discovered in recent years in the Jintan, Selasih, 
Serai, Saderi, and Cili Padi Gasfields on block SK-8, 
and in the Helang Gasfield on block SK-10 offshore 
Sarawak, a feasibility study for construction of a third 
LNG plant in Bintulu, Sarawak, was completed by 
PETRONAS and its two partners. A joint-venture firm, 
Malaysia LNG-III Sdn. Bhd. (MLNG-3), was planned to 
be established to operate the plant. The MLNG-3 


517 


project will be owned 70% by PETRONAS and 15% 
each by its partners, Occidental Oil Corp. of the United 
States and Nippon Oil Corp. of Japan. The joint-venture 
firm planned to complete development of the gasfields 
and construction of the third LNG plant by 2000." 

According to Malaysia's Department of Statistics, 
LNG production by Malaysia LNG Sdn. Bhd. (MLNG) 
in Bintulu, Sarawak, was about 8.3 Mmt in 1994, 
compared with 8.1 Mmt in 1993. Exports of LNG by 
MLNG totaled about 8.2 Mmt and were valued at $876 
million in 1994. Most of the LNG exports went to three 
Japanese utility companies, Tokyo Electric Power Co. 
Tokyo Gas Co., and Saibu Gas Co. In December, 
Malaysia signed an $8-billion long-term agreement with 
Japan to supply LNG to four Japanese utilities, Tokyo 
Gas, Osaka Gas Co., Toho Gas Co., and Kansai Electric 
Power Co. According the agreement, MLNG will 
export 2.1 Mmt/a of LNG to the four companies over a 
20-year period beginning in June 1995. In late 1994, 
Malaysia also signed a $900-million agreement with 
South Korea for MLNG to supply 5.26 Mmt/a of LNG 
to Korea Gas Corp. during a 5-year period starting in 
January 1995. 

As part of the Peninsular Gas Utilization project, 
EPMI announced in June that it planned to invest $650 
million to develop the Lawit Gasfield, offshore the East 
Coast of peninsula Malaysia, and to construct onshore 
gas processing facilities near Kertek in Teregganu 
beginning in 1995. Gas production from the Lawit 
Gasfield was scheduled to start in April 1997 at an initial 
rate of 1.42 million cubic meters per day (Mm?/d), 
gradually increasing to 2.84 Mm?/d in 1997 and 11.32 
Mm//d in 1999." 


Petroleum.—Malaysia's crude petroleum production, 
including condensate, increased from an average of 
645,000 barrels per day (bbl/d) in 1993 to an average of 
653,000 bbl/d in 1994. Crude petroleum production in 
1994 was by PETRONAS Carigali Sdn. Bhd. 
(PETRONAS САС.), the upstream arm of PETRONAS, 
and three foreign contractors, EPMI, SSB, and Sabah 
Shell Petroleum (SSP). About 50% of the 1994 
production was by EPMI from 13 oilfields, located 
offshore Terengganu. The remaining 50% was by SSP, 
SSB, and a joint-venture of SSB and PETRONAS CAG 
from 19 oilfields, located offshore the States of Sarawak 
and Sabah. Malaysia’s crude oil production capacity, 
including condensate, remained at an average of 690,000 
bbl/d in 1994. 

Export earnings from crude petroleum declined by 
19% to $2.5 billion in 1994, resulting from lower oil 
prices and decreased exports, to an average of about 
420,000 bbl/d. Singapore, South of Korea, Japan, and 
the United States remained the major buyers of the 
Malaysia crude petroleum in 1994. Malaysia continued 
to import about 22,000 bbl/d of heavy crude oil in 1994 
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to meet the requirement for its domestic oil refineries. 

In November, PETRONAS signed a $1.4-billion 
agreement with Conoco Inc. of the United States to build 
a second 100,000-bbl/d refinery in Malacca. According 
to the agreement, Conoco will invest $600 million in the 
refinery and will own 40% of the project, while 
PETRONAS will own 45%, with the remaining 15% to 
be owned by a third partner yet to be announced. The 
refinery will process Persian heavier crudes for the 
export market. Construction was scheduled to start in 
1995 and was expected to come on-stream in late 1997. 
In May, PETRONAS brought on-stream its first wholly 
owned 100,000-bbl/d refinery in Mallacca to process 
lighter Malaysian crudes and condensate. By yearend 
1994, Malaysia had five refineries with a total refining 
capacity of 386,000 bbl/d, which made Malaysia self- 
sufficient in refined products. "° 


Reserves 


Malaysia was estimated to have more than 15% of 
known world tin reserves. The estimated ilmenite and 
monazite reserves associated with tin reserves were 
substantial. Ore reserves of bauxite, copper, natural 
gas, petroleum, and other industrial minerals are small 
but considered significant for the area. Malaysia was 
ranked 22d in worldwide oil reserves and 14th in natural 
gas reserves. Reserves of major mineral commodities 
are shown in table 3, according to the Malaysian 
Government and industry sources. (See table 3.) 


Infrastructure 


Malaysia's existing highways, railroad system, and 
port facilities were adequate to transport most of the 
nonferrous mineral products to domestic and overseas 
markets. А consortium formed by PETRONAS, two 
local companies, and two Japanese firms was building a 
gas-reticulation system covering the States of Selangor 
and Johore. PETRONAS also was building a gas 
pipeline to link Kedah with South Thailand in 1994. As 
part of the PGU-III project, EPMI was scheduled to 
spend $650 million in the next 3 years to build gas 
processing facilities in Kertek, Terengganu, and develop 
new gasfields offshore Terengganu to feed the processing 
plant. 

To accommodate the transportation needs of the new 
growing industrial areas and in southern Johore State, 
the 848-km North-South Expressway along the west 
coast of peninsular Malaysia connecting Thailand in the 
north and Singapore in the south was completed and 
became operational in 1994. In Johore, construction of 
a new second bridge for crossing to Singapore and a 43- 
km highway linking the North-South Expressway to 
western Singapore was under construction in 1994. 

Malaysia’s installed electricity capacity was 8,000 


megawatts, and produced about 30 billion kilowatt- 
hours. Demand for electricity had been increasing at an 
average annual rate of about 11% as a result of the 
growing manufacturing sector during the past 5 years. 

In 1994, Malaysia launched a $100-million Port- 
Industries Estate Project to build a deep-water integrated 
port on a 405-ha industrial estate with infrastructure 
already in place in Lumut, Perak. According to the 
Malaysia Industrial Development Authority, the Port- 
Industries Estate Project in Lumut was scheduled to open 
in June 1995. The port facilities initially would be able 
to accommodate vessels up to 35,000 deadweight tons, 
including all types of dry and liquid bulk cargo, break- 
bulk, and containerized cargo. 


Outlook 


The oil and gas industry will continue to dominate the 
mineral industry of Malaysia because of its contribution 
to the Malaysian economy. Production of natural gas 
should also increase to more than 65 Mm"/d in the next 
2 years because of the growing demand for natural gas 
by the manufacturers of LNG and nitrogen fertilizer 
materials in the Bintulu area of Sarawak and by the 
manufacturing and utility industries in the west coast of 
peninsular Malaysia as well as in Singapore. 

The tin industry is expected to recover slightly in 1995 
from the 1994 depression. Production of copper 
concentrate at the Mamut Mine in Sabah is expected to 
remained steady at the 100,000 mt/a level for the next 3 
years. Malaysia's clinker capacity will expand by 1.8 
Mmt/a to 10.4 Mmt/a and cement capacity will increase 
by 3 Mmt/a to 15.4 Mmt/a by 1998 as the growing 
demand continues for cement by the construction 
industry. Malaysia should emerge as an important 
producer of LNG, nitrogen fertilizer materials, and 
petrochemical products in Southeast Asia when all of the 
announced investment plans are successfully 
implemented in the next 3 to 4 years. 


Text prepared Арг. 1995. 

?Where appropriate, values have been converted from Malaysia ringgits 
(M$) to U.S. dollars at the rate of M$2.57=US$1.00 in 1993 and 
M$2.63=US$1.00 in 1994. 
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"Petroleum Economist (London). V. 61, No. 9, Sept. 1994, p. 54. 

о V. 61, No. 8, Aug. 1994, p. 30. 

U.S. Embassy, Kuala Lumpur, Malaysia. State Dep. Telegram 
08044, Nov. 17, 1994, p. 1. 


Major Sources of Information 


The Ministry of Primary Industry 

Department of Mines 

11th Floor, W Block, Wisma Selangor Dredging 
142 C, Jalan Ampang, 

50656 Kuala Lumpur, Malaysia 
Geological Survey of Malaysia 

20th Floor, Tabung Haji Bldg. 

Jalan Tun Razak, P.O. Box 11110 

50736 Kuala Lumpur, Malaysia 


Major Publications 


Ministry of Primary Industry 
Department of Mines: Statistics on Mining Industry in 
Malaysia, monthly; Bulletin on Mining Statistics, 
quarterly; and Bulletin of Statistics Relating to the 
Mining Industry of Malaysia, annual. 


Geological Survey of Malaysia: Annual Report, 
annually and Malaysia Minerals Yearbook, annual. 
Department of Statistics: Statistical Bulletin, Malaysia, 
monthly; Yearbook of Statistics, Malaysia; Statistical 

Bulletin, Sarawak, annual; and Statistical Bulletin, 
Sabah, annual. 
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TABLE 1 
MALAYSIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


e/ Estimated. p/ Preliminary. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through Apr. 28, 1995. 


3/ In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone), fertilizers, and salt is produced, 


but not reported, and available information is inadequate to make reliable estimates of output levels. 


4/ Byproduct from gold mines in Sarawak. 
5/ Includes production from Malaya, Sabah, and Sarawak. 
6/ Gross less volume of reinjected and flared. | 
7/ Includes LPG, naphthas, and lubricants. 


Source: Ministry of Primary Industry, Department of Mines (Kuala Lumpur). Monthly Statistics on Mining Industry in Malaysia, Monthly, 1994; 


Quarterly Bulletin, Quarterly, 1994. 


Commodity 3/ 1990 1991 1992 1993 1994 p/ 
METALS 
Aluminum: Bauxite, gross weight thousand tons 398 376 331 69 162 
Columbium and tantalum concentrate, gross weight 4 — — = == 
Cb content of columbium e/ 1 — = = = 
Ta content of tantalum e/ == = _ — = 
Copper, mine output, Cu content (Sabah) 24,300 25,600 28,600 25,200 25,300 
Gold, mine output, Au content: 
Malaya kilograms 869 871 708 873 1,020 
Sabah do. 1,590 1,620 2,220 2,040 2,140 
Sarawak do. 139 291 590 1,550 920 
Total do. 2,590 2,780 3,510 4,460 4,080 
Iron and steel: 
Iron ore and concentrate thousand tons 344 376 320 223 203 
Steel, crude do. 1,200 r/ 1,130 r/ 1,560 r/ 1,810 1,850 e/ 
Rare-earth metals: Monazite, gross weight 3,320 1,980 777 407 425 
Silver, mine output, Ag content 
Sabah kilograms 12,500 13,300 15,100 13,700 13,100 
Sarawak 4/ do. 103 169 250 350 280 
Total do. 12,600 13,400 15,300 14,000 13,300 
Tin: 
Mine output, Sn content 28,500 20,700 14,300 10,400 6,460 
Metal, smelter 49,100 42,700 45,600 40,100 r/ 42,000 e/ 
Titanium: 
Ilmenite concentrate, gross weight 530,000 336,000 338,000 289,000 116,000 
Oxide - - 690 22,900 36,000 
Tungsten, mine output, W content — 2 3 2 — 
Zirconium: Zircon concentrate, gross weight 4,280 5,580 2,610 2,180 1,660 
INDUSTRIAL MINERALS 
Barite 48,300 16,600 10,500 11,600 17,100 
Cement, hydraulic thousand tons 5,880 7,450 8,370 8,800 r/ 9,970 
Clays: Kaolin 153,000 187,000 245,000 250,000 253,000 
Limestone e/ thousand tons 16,500 20,700 22,000 23,000 24,000 e/ 
Mica 3,340 3,520 4,750 4,660 4,990 
Nitrogen: N content of ammonia 229,000 286,000 331,000 334,000 334,000 e/ 
Silica sand (Malaya and Sarawak) 687,000 668,000 579,000 355,000 231,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal thousand tons 99 64 74 264 174 
Gas, natural: 5/ 
Gross million cubic meters 18,500 21,200 22,600 28,200 31,500 e/ 
Net 6/ do. 14,200 16,300 18,200 21,600 24,200 e/ 
Petroleum: 5/ 
Crude thousand 42-gallion barrels 227,000 238,000 241,000 235,000 r/ 238,000 
Refinery products: ud MN LM ML MM E 1: CO 
Gasoline do. 11,900 13,400 13,500 14,700 14,600 e/ 
Jet fuel e/ do. 3,000 3,000 3,000 3,100 3,200 e/ 
Kerosene do. 6,660 6,900 7,100 8,260 8,600 e/ 
Diesel do. 25,600 28,000 29,400 31,500 33,500 e/ 
Residual fuel oil do. 14,300 14,000 14,000 15,900 15,000 e/ 
Other e/ 7/ do. 12,000 12,500 13,000 13,000 13,000 e/ 
Total do. 73,400 r/ 77,800 r/ 80,000 r/ 86,400 r/ 87,900 e/ 


ТАВГЕ 2 
MALAYSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operation companies Location of main Annual 
and major equity owners facilities i 
Bauxite Johore Mining and Stevedoring Co. (61% owned by Aluminium Bukit Raja-Pengerang, 
Ltd. of Canada, 30% by local investers, and 9% by other) Johor 
Cement Associated Pan Malaysia Cement Sdn. Bhd. (equally owned by Rawang, Selangor and 2,800 
Malaysia Cement Bhd. and Pan-Malaysia Cement Work Bhd. Kantan, Perak 
Do. Cement Industries of Malaysia Bhd. (publicly owned Kangar, Perlis 1,600 
Do. Kedah Cement Holdings Bhd. (majority owned by Bolton Bhd. Langwai, Kedah 1,500 
and minority by general public shareholders 
Do. Perak-Hanjoong Simen Sdn. Bhd. (60% owned by Padang Rengas, Perak 1,200 
Korea Heavy Industries and Construction Co., 
and 4096 by Perak State government 
Do. Tasek Cement Bhd. (publicly owned compar Ipoh, Perak 1,500 
Copper, concentrate Mamut Copper Mining Sdn. Bhd. (wholly owned Mamut, Sabah 100 


subsidiary of Mega First Corp. Bhd.) 
Gas: 


Natural million cubic meters per day Esso Production Malaysia Inc. Offshore Terengganu 22.7 

Do. do. Sabah Shell Petroleum Co. Ltd. Offshore Sabah 2.8 

Do. do. Sarawak Shell Bhd. Offshore Sarawak 38.5 

Liquefied Malaysia LNG Sdn. Bhd. (60% owned by PETRONAS, Tanjung Kidurong, Bintulu, 9,600 
17.5% each by Shell Gas N.V. and Mitsubishi Corp. Sarawak 


and 5*6 by Sarawak State government) 
Petroleum, crude 


million 42-gallon barrels per day Esso Production Malaysia, Inc. Offshore Terengganu 390 

Do. do. Sabah Shell Petroleum Co. Ltd. Offshore Sabah 100 

Do. do. Sarawak Shell Bhd. Offshore Sarawak 184 

Do. do. PETRONAS Carigali Sdn. Bhd. Offshore Terengganu 22 

Steel, crude PERWAJA Steel Sdn. Bhd. (Government owned) Kemaman, Terengganu 1,200 
Tin: | 

Concentrate Rahman H lic Tin Bhd. (privately owned Klian Intan, Perak 1 

Do. Petaling Tin Bhd. (wholly owned subsidiary of Kuala Langat, Selangor 2 

Malaysia Mining Corp. 
Do. Типа Langat Bhd. (65% owned by Selangor State do. 1 
vernment and 35% by Malaysia Minin 
Refined Datuk Keramat Smelting Bhd. (50.596 owned by George Town, Penang 40 


Amalgamated Metal Corp., 29% by Consolidated Tin 
Smelter Ltd., and 20.5% by Malaysia Mining Corp.) 


Do. Malaysia Smelting Corp. Bhd. (58% owned by Straits Butterworth, Penang 60 
Trading Co. and 42% by Malaysia Minin А 
Titanium, oxide Tioxide (Malaysia) Sdn. Bhd. (859€ owned by Tioxide Kemaman, Terengganu 50 


Group PLC and 1596 by Terengganu State government) 


TABLE З 
MALAYSIA: RESERVES OF MAJOR MINERAL 
COMMODITIES FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Reserves 
Bauxite 14,000 
Clays 1/ 25,600 
Copper 260 e/ 
Gas, natural billion cubic meters 1,930 
Marble | 68,000 
Petroleum, crude million 42-gallon barr 4,300 
Tin, in concentrate 1,100 
Titanium 896 e/ 
e/ Estimated. 


1/ Includes kaolin and ball clay. 


Sources: Geological Survey of Malaysia, Malaysia Mining Cor 
and Oil and Gas Journal, Dec. 26, 1994, V. 92, No. 52, p. 42. 
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THE MINERAL INDUSTRY OF 


MALI 


By Hendrik G. van Oss 


Gold was the only commodity mined at a significant 
scale in Mali in 1994. The country has a wide variety of 
other mineral deposits, but few have been developed due 
to a lack of infrastructure and local demand. Gold sales 
in 1994 were believed to have been worth about $67 
million; the country's sole formal gold mine accounted 
for about 55% of this. Gold accounted for more than 
95 % of the estimated total value of mineral commodities 
produced in Mali and about 20% of the country's total 
exports of goods. Because of France's January 12, 1994 
administrative devaluation by 50% of the regional 
currency,? several of Mali's basic economic indicators 
differed significantly from those of 1993. For example, 
Mali's gross domestic product in 1994 was estimated at 
about $1.85 billion; by comparison, the 1993 value was 
about $2.65 billion. 

Mali's geology is dominated by Precambrian rocks in 
the southwestern and central parts of the country and 
Paleozoic to Cenozoic rocks over most of the remainder. 
The Precambrian rocks are of the greatest economic 
importance, particularly those in the Birimian Series 
greenstone belts occurring near Kéniéba, Bougouni, and 
Sikasso. The greenstone belts, as elsewhere in west 
Africa, host gold deposits, commonly within shear zones 
and quartz veins. There was extensive gold exploration 
underway during the year, and a number of kimberlites 
near Kéniéba continued to be explored for diamonds. 
Artisanal mining of diamonds has been reported in the 
area, but no data exist on the output. Iron ore deposits 
in the Kéniéba area were considered uneconomic, as 
were large but low-grade bauxite deposits. A small area 
of Birimian rocks south-southeast of Gao hosts a large 
but presently uneconomic manganese deposit. An 
ultramafic intrusive about 80 kilometers (km) southwest 
of Sikasso has platiniferous nickel-copper mineralization, 
but the potential resource there has yet to be 
demonstrated. 

In northeast Mali near Tessalit, Precambrian granitic 
and volcanic rocks exposed in the Adrar des Iforas 
massif host a wide variety of minerals, including copper, 
gold, tin, uranium, and zinc. The area's remoteness has 
made exploration difficult and would likely preclude 
economic exploitation of most of the deposits. Paleozoic 
and younger sedimentary rocks, particularly in northern 
and eastern Mali, host a number of industrial mineral 


deposits, such as gypsum, limestone, phosphate rock, 
and salt. Some of these are or have been exploited on a 
small scale. The petroleum potential of Mali’s 
sedimentary basins has attracted modest exploration 
interest in the past. 

The Government continued to upgrade and coordinate 
existing geological data on Mali, to attract foreign 
exploration and mining investment, and to stimulate апа 
make more efficient Mali’s artisanal mining sector. The 
mining law continued to be Ordonnance No. 91-065/P- 
CTSO of September 19, 1991. Petroleum exploration 
and exploitation were regulated by Decree No. 30 of 
May 23, 1969, and by Decree No. 21, April 20, 1970. 

The Government remained committed to a 
privatization program, including that of the Kalana gold 
mine; an offer of sale of the Kalana Mine was made in 
September 1994. The mine ceased production in 1991, 
but since had been on a care-and-maintenance status. 
The Government has the right to 20% equity in all new 
mining ventures, of which 10% is a free share and the 
remainder a buy-in option. The Government held a 20% 
share of the Syama gold mine—the remainder being held 
by BHP International Minerals, 65%, and the 
International Finance Corp. (IFC), 15%—as well as 20% 
shares in various gold and diamond reconnaissance 
exploration and advanced projects. Mining was overseen 
by the Direction Nationale de Géologie et des Mines 
(DNGM), which was part of the Ministry of Mines, 
Energy, and Water. 

Despite artisanal mining of gold and salt having been 
ongoing in Mali for centuries, the scale and methodology 
of the operations have resulted in only minor 
environmental degradation by comparison with problems 
associated with slash-and-burn agriculture, Ше 
widespread use of firewood for energy, and overgrazing 
by livestock. Mercury use by artisanal miners in Mali 
appears to be slight. To date, the formal gold mines in 
Mali have recycled or neutralized their cyanide. Waste 
sulfur (from sulfide ore) at the Syama gold mine winds 
up in the roaster’s calcined tails rather than being vented 
to the atmosphere. 

Production data for 1994 were available only for the 
Syama gold mine, but overall production of mineral 
commodities was believed to be significantly unchanged 
from 1993 levels (See table 1). The Syama Mine’s gold 
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output was 3,016 kilograms (kg) їп 1994, а 1.6% 
decline from 1993 output due in part to a month-long 
strike in March and April. The remainder of Mali's gold 
production was from artisanal production. 

Very few data were available on Mali's 1994 trade, 
but that involving mineral commodities remained 
dominated by exports of gold and by imports of 
petroleum products, cement, and fertilizers. There was 
likely significant smuggling of gold into Mali, 
particularly from Burkina Faso, but data on this 
commerce were not available. Most of Mali’s 
international trade was by rail to the port facilities at 
Dakar, Senegal; and by truck to Abidjan, Cóte d'Ivoire; 
Lomé, Togo; and Cotonou, Benin. There was no 
significant mineral trade between the United States and 
Mali. 

Mali's exports of goods totaled about $335 million in 
1994. Gold exports, assumed equal to production levels, 
amounted to an estimated $67 million. The decline in the 
Syama Mine's gold output was more than offset by a 6% 
to 7% increase in the average gold price in 1994. 
However, the overall level of gold exports remains 
uncertain because of the component of artisanal 
production. Total imports of goods into Mali in 1994 
reportedly amounted to $617 million. Although data for 
1994 were unavailable, mineral commodity imports have 
traditionally been dominated in value by refined 
petroleum products, worth about $53 million in 1992, 
the last year data were available, and were estimated to 
have been approximately the same in 1994. Mali's only 
operating formal gold mine in 1994 was at Syama, 75 
km southwest of Sikasso. Gold output was hurt by a 
prolonged labor dispute early in the year. The dispute 
was partly over a demand for higher wages—an outcome 
of the dramatic devaluation of the local currency in 
January. During the year, the Syama Mine completed 
construction of its new sulfide ore processing circuit, 
featuring an environmentally benign whole-ore fluidized 
bed roaster. The roaster, and a dry-grinding circuit, 
were part of a program to expand gold output capacity 
to approximately 6,000 kilograms per year (kg/a). Ore 
processing capacity of the new circuits was reported by 
the company to be 4,000 metric tons (mt) per day. 

Apart from BHP, a number of companies continued to 
explore for gold during the year. The most significant 
project appeared to be that of the Sadiola Hill deposit, 
the discovery of which was announced in 1993 by the 
Canadian company, International African Mining Gold 
Corp. (IAMGOLD), and its partner, Anglo American 
Corp. of South Africa (AAC). Approval of its mine 
development financing for the deposit was announced by 
the IFC in February 1995. The deposit, about 60 km 
southwest of Kayes, was to be operated as an open pit 
by La Société d'Exploitation des Mines d'Or de Sadiola 
S.A. This was a joint venture of Anmercosa Mining 
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(West Africa) Ltd. (a 100%-subsidiary of ААС), 38%; 
АСЕМ Ltd. (a 100%-subsidiary of IAMGOLD), 38%; 
the Government, 18%; and the ТЕС, 6%. According to 
the IFC, the mine was expected to have a life of 13 
years and a gold output, averaged for this period, of 
about 8,400 kg/a. Peak production levels would be in 
excess of 11,000 kg/a. Mining was to commence in late 
1996. 

Although Mali is a well-mineralized country, mineral 
exploration and development have been severely 
constrained by the lack of infrastructure, and reserves 
have been delineated only for a few gold deposits and 
some deposits of industrial and construction minerals. In 
addition, resources have been delineated for bauxite, 
iron, and manganese. 

According to BHP, oxide ore reserves at the Syama 
Mine were exhausted during the year. Mining plans for 
the sulfide ore were flexible and depended on the future 
gold price and the performance of the whole ore 
fluidized-bed  roaster—a new technology for the 
company. Depending on the detailed mining scenario 
used, ore reserves at yearend 1993 were said to range 
from about 7 million metric tons (Mmt) grading about 
6.5 grams per metric ton (g/mt) gold to 12 Mmt at 4 
g/mt. 

Original reserves for the Kalana-I deposit, upon which 
the existing (mothballed) mine was based, were about 
1.5 Mmt grading 14.78 g/mt gold. Less than 15% of this 
inventory had been mined at the time of the mine's 
closure in 1991, but ore reserves accessible by the 
existing workings had been virtually exhausted and had 
proven to have grades generally well below those 
originally determined. Another deposit nearby, Kalana- 
II, was drilled by the Soviets but never exploited. It was 
generally agreed that both deposits needed reevaluation. 

Various announcements in late 1993 and in 1994 
concerning the Sadiola gold deposit claimed a minable 
inventory of about 50 Mmt grading about 2.5 g/mt gold 
and a total inventory of about 120 mt of gold. The only 
other gold deposits for which reserves are reasonably 
well known are the Loulo deposits, numbered O to 3, 
about 30 km northwest of Kéniéba. According to the 
Government, these contain a total resource of about 6.4 
Mmt grading 4.38 g/mt of gold. The largest of the 
deposits is Loulo О, which has about one-third of the 
total inventory. In late 1988, the Société Minière de 
Loulo, a joint venture between the Government (51%) 
and Compagnie Frangaise de Mines of France (49%), 
was formed to exploit the property. The property was 
under option during 1994 by BHP, which was evaluating 
the deposits' viability. 

Mali has a number of deposits of base and ferrous 
metals and of industrial minerals, including a few of the 
latter that are or have been exploited on a small scale. 
According to the Government,? none of the deposits has 


large resources by world standards, and lack of 
infrastructure makes the exploitation of most of them 
uncertain. 

Mali's transportation infrastructure in 1994 was 
underdeveloped and has proven to be a severe deterrent 
to mineral exploration and development. The country's 
only railroad consists of a 642-km segment of the 1,286- 
km, 1-meter-gauge line connecting Bamako with Dakar, 
Senegal. Railroad service continues to be subject to 
interruptions during the rainy season. Mali's highway 
network totals 15,700 km, of which 11% is paved, 
mostly in the south. The railroad and the major roads 
шо Cóte d'Ivoire are used to import mineral 
commodities, particularly fuels, as well as equipment 
and supplies. Mali's electrical grid was inadequate to 
service mineral development and mines have had to 
generate their own power. However, shortly before its 
closure in 1991, the Kalana Mine was linked to the 
Sélingué Dam's power grid. 

Development of most of Mali's mineral resources, 
with the exception of gold and possibly diamonds, is 
hindered by the country's general lack of infrastructure 
and local markets. Gold will likely continue to dominate 
the country's mineral economy, and output is forecast to 
increase significantly. The discovery potential for additional 


gold deposits is considered high. There appears to be 
significant potential for Mali becoming a modest 
producer of diamonds. 


"Text prepared May 1995. 

?Where necessary, values have been converted from Communauté 
Financiére Africaine francs (CFAF) to U.S. dollars at the rate of 
CFAF555.2=US$1.00. The rate for 1993 was CFAF286.5=US$1.00. 

‘Direction Nationale de la Géologie et des Mines, 1987, Mineral 
Resources of Mali: United Nations UNDP/DTCD MLI/85/007 Project, 64 
рр. 


Major Sources of Information 


Direction Nationale de la Géologie et des Mines 
B.P. 223 
Bamako, Mali 
Telephone: 223-224-184, 223-225-821 
Fax: 223-222-160, 223-229-111 
Société Nationale de Recherches et d'Exploitation des 
Ressources Miniéres du Mali (SONAREM) 
B.P. 2 
Kati (Bamako), Mali 
Telephone: 223-224-184, 223-272-049 
Fax: 223-222-160, 223-272-042 


TABLE 1 
MALI: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 
Cement, hydraulic 20 20 20 20 
Gold: Mine output, gold content 4/ kilograms 5,200 4,900 5,700 5,500 
Gypsum tons 700 700 700 700 
Phosphate rock 10 =a — =- 
Salt 5 5 5 5 
Silver 5/ kilograms 270 210 200 190 
Stone: Marble tons 160 -- -- -- 


1/ Previously published and 1994 data have been rounded by ће U.S. Bureau of Mines to three significant figures. 


2/ Includes data available through May 31, 1995. 


3/ In addition to the commodities listed, Mali produced clays, other stone, and sand and gravel for local construction purposes, but 


information is inadequate to make reliable estimates of output levels. 


4/ Includes estimate of artisanal production and may include some gold smuggled into Mali. The Kalana Mine accounted for about 
896 of total gold in 1990; about 296 in 1991; less than 196 in 1992; and nil in 1993 and 1994. The Syama Mine accounted for about 


42% of total gold in 1990; 4996 in 1991; 57% in 1992; 56% in 1993; and 55% in 1994. 
5/ Estimated silver content of doré bullion. 
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THE MINERAL INDUSTRY OF 


MALTA 


By Jozef Plachy! 


The importance of Malta's mineral industry rests 
mainly on trade and storage of crude oil and refinery 
products. The indigenous mineral industry, consisting 
of limestone and salt production, contributes less than 
0.5% to the gross domestic product. 

In 1994, the Hompesch Steel Co., Malta's only steel 
producer, was forced to close its rebar mill in Fgura, 4 
kilometers south of Valletta. The abolishment of the 
25% duty on foreign rebar, required under a trade 
agreement with the European Union, boosted imports 
from Italy and Romania. The sale of equipment from 
the 15,000-metric-ton-per-year (mt/a) capacity mill will 
help Hompesch Steel to expand its iron and steel scrap 
exports, which at yearend of 1994 was 20,000 mt/a.? 

About 20 hard limestone quarries produce crushed 
aggregates for use in road construction, lime 
manufacture, and as an concrete additive. About 60 
softstone quarries, mainly owned by construction 
companies, produce building blocks for local 
construction at the rate of about 300,000 mt/a.? 

Trade and storage of petroleum and refinery products 
are concentrated at Marsaxlokk Bay, on Malta's southern 
coast. The storage and blending facilities are connected 


to a new terminal, accommodating vessels of up to 
100,000 deadweight tons. 

With help from foreign companies, the Maltese 
Government is exploring offshore areas for crude oil. 
The first contract was with American Oil Co. 
(AMOCO), followed by ап agreement with Shell Malta, 
a subsidiary of Royal Dutch Shell, and its Saudi Arabian 
partner Nimir. Exploration applications in areas 3, 4, 
and 5, were due by December 1994. The agreement is 
for 30 years and includes 5096 taxation on profits, but 
no royalties. 

Malta’s efforts to become a full member of the 
European Union will compel the Government to cut state 
subsidies, further remove protective tariffs, and end state 
monopolies. This may adversely affect the small-scale 
limestone industry, but should help procure investments 
for expansion of storage facilities at Marsaxlokk Bay. 


"Text prepared Apr. 1995. 
?Metal Bulletin. Malta’s Hompesch Quits Rebar Market. June 2, 1994, 
p. 25. 


‘Giglio, A., University of Malta, Department of Statistics. 


TABLE 1 
MALTA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 3/ 1990 1991 1992 1993 1994 
imestone c/ thousand metrio tons 2.400 2.350 2.300 2.200 2.200 
Salt с/ metrio tons 30 4/ 30 30 30 . 30 
Estimated. 


/ Previously and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
Table includes data available through Mar. 1995. 


/ In addition to listed commodities, a small amount of cement, fertilizer, lime, and plaster is produced, but available information is inadequate to make reliable estimates of 
putput levels. 


Reported figure. 
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THE MINERAL INDUSTRY OF 


MAURITANIA 


By Bernadette Michalski! 


Iron ore mining and beneficiation was the dominant 
mineral industry in Mauritania, and has accounted for 
approximately one-third to one-half of export earnings 
since the mid-1980's. Gold recovery from the Akjoujt 
copper mine tailings continued. Cement and salt also 
were produced. The Nation's sole petroleum refinery, 
operating on imported crude oil, supplied about one-half 
of the country's petroleum product requirements. Mining 
accounted for 12% of the gross domestic product. 

Public and private investment programs focused on 
iron ore extraction and beneficiation, gold recovery from 
copper mine tailings, intensified mineral exploration, and 
infrastructure development. 

The Ministry of Industry and Mines' Office of 
Geological Research in association with France's Bureau 
de Recherches Géologiques et Minières (BRGM) 
continued several exploration programs during 1994. 
Principal activities were focused on gold exploration in 
the Tassiast, Tijirit, and Inchiri regions. 

The extraction and beneficiation of iron ore remained 
the nation's leading mineral industry. (See table 1.) 
Production of iron ore fell between 1989 and 1992 
because of declining reserves and technical difficulties at 
the El Rien Mine concentrator. Output improved with 
the opening of the Roueissa/d’Khailat Mine in late 1992 
and the M’Haoudat Mine in 1994. 

Gold extraction from the Akjoujt copper mine tailings 
entered its third year with the bulk of production 
destined for export. 

Mauritania’s most vital mineral export commodity 
continued to be iron ore, accounting for 40% of all 
export earnings in 1994. Exports exceeded 10.3 million 
metric tons (Mmt). Shipments for the most part were 
delivered to the steel mills of the European Community 
(EC). The largest volume importers were France and 
Italy, each receiving nearly 3 Mmt; Belgium, 1.7 Mmt; 
and Spain, nearly 1.3 Mmt. Other mineral exports were 
gold and possibly small quantities of plaster products. 

Petroleum product imports were approximately 1.5 
million barrels (Mbbl), accounting for almost one-half of 
consumption; the remainder was supplied from the 
refining of imported crude oil. Other mineral industry 
imports included about 125,000 metric tons per year 
(mt/a) of aluminum and copper semimanufactures, 3,000 
mt/a of sulfuric acid, 2,000 mt/a of phosphate fertilizer, 
and about 12,000 mt/a of salt. 


Gold was recovered from tailings by Mines d'Or 
d’Akjoujt (MORAK) at the Ajkoujt copper mine. 
Investment capital for the gold recovery project included 
a $3 million loan from the International Finance Corp., 
matched by $3 million from MORAK shareholders in 
proportion to their equity. According to MORAK, the 
mine tailings totaled 2 Mmt with an average gold content 
of 3.1 grams per metric ton (g/mt). Iron ore mining 
operations were conducted by Société Nationale 
Industrielle et Minière (SNIM) in northwestern 
Mauritania. The Roueissa/d'Khailat surface mine, 8 
kilometers (km) southeast of the Tazadit pit, was brought 
into production in 1992 with output in 1993, the first full 
year of production, approaching 2 Mmt. According to 
SNIM, the 30-Mmt ore body contained 6496 to 6796 
iron. The proximity of the Tazadit ore crusher and rail 
loading equipment minimized development expenses. 

The first production from the M'Haoudat deposit, 60 
km northeast of Zouirat and 30 km from the existing 
railway at El Rhein, was realized in April 1994. SNIM 
anticipates that optimum output from this ore body is 6 
million metric tons per year (Mmt/a) with sufficient 
reserves to maintain this production level for 20 years. 

The Alexandria National Iron & Steel Co. and the 
Holding Co. for Metallurgical Industries, both of Egypt, 
along with Enterprise Nationale de Siderurgie and 
Ferphos, both of Algeria, have joined SNIM in signing 
a protocol agreement on the construction of an iron ore 
pelletizing plant to satisfy demands of direct-reduction 
plants in several Arab countries, including an Algerian 
plant that is proposed to come on-stream in 1995. The 
plant's capacity is planned at 5 Mmt/a of pellets with a 
6876 iron content. The project involves mining and 
beneficiation at Ayouj, 30 km north of F'Derik and 650 
km from the port of Nouadhibou. Mining is anticipated 
at the rate of 11 Mmt/a. Iron ore exports were valued at 
$185.2 million in 1993, compared with $164.0 million 
in 1992. 

Industrial mineral production was limited to salt 
extracted by Société Arabe des Industries Metallurgiques 
Mauritano-Koweitiennes (SAMIA). SAMIA had been in 
liquidation in 1994. Until late 1993, gypsum was 
extracted from the N'Drahamcha quarry, 50 km 
northeast of Nouakchott. Salt was recovered from coastal 
areas near Nouakchott. Production, however, did not 
meet the fishing industry’s heavy requirements; as a 
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result, salt imports averaged 12,000 mt/a. 

Although commercially promising phosphate rock 
deposits have been discovered in remote regions of 
southern Mauritania, their development would require 
high infrastructure costs. Exploitation of the deposits for 
direct application to soils remained, however, under 
consideration. 

Mauritania's sole petroleum refinery, Nouadhibou, 
was owned by the Société Mauritanienne d'Industrie de 
Raffinage (SOMIR) and operated under the technical 
management of Naftal, an Algerian oil corporation. The 
20,000 barrels per day (bbl/d) capacity refinery, 
operating entirely on imported crude oil, supplied about 
one-half of Mauritania's demand for refined products. 

Iron ore reserves, according to SNIM, are 155 Mmt of 
hematite ore ranging from 6096 to 68% iron and 531 
Mmt of magnetite ore ranging from 36% to 40% iron. 
In addition to these proven reserves, probable iron ore 
reserves in the western Guelbs amount to 980 Mmt. 
According to MORAK, copper ore reserves amount to 
100 Mmt averaging 2.25% copper and have a gold 
content averaging 1.17 g/mt. Adjoujt Mine tailings are 
reported at 2 Mmt averaging 3.1 g/mt of gold. 

A major barrier toward investment and development 
was the Nation's limited infrastructure, which renders all 
but the largest deposits uneconomic. There were four 
paved roads in Mauritania: from the port of Nouakchott 
to the copper deposits at Akjoujt in the north, from 
Nouakchott to Nema in the east, from Nouakchott to 
Rosso in the south, and from Boghe to Kaedi on the 
southern border. The sole railroad in Mauritania was 
owned and operated by SNIM for the transport of iron 
ore from the mines to the export terminal. The 1.435- 
meter standard-gauge railroad extends more than 700 km 
from M'Haoudat to the port at Nouadhibou. 


Existing and proposed mining operations suggest an 
improved outlook for the Nation's economy. Favorable 
results, however, are largely dependent on the successful 
development of the M'Haoudat iron ore project, which 
would ensure continued mining for the next 20 years. 
However, the ultimate success of this project is 
dependent also on favorable world iron ore prices. The 
EC provided $3.5 million for a prospecting program 
focusing on identifying gold and silver deposits that can 
be slated for private investment and development. 

Factors bearing on the availability of financial support 
for the mineral economy include the border disputes 
between the Governments of Senegal and Mauritania, the 
Nation's heavy external debt burden, and significant 
fiscal balance of payments deficits. Although gold 
exports have commenced, the small scale of the Akjoudt 
gold recovery project, valued at about $8 million, will 
not seriously affect Government revenues or the balance 
of trade, but it does represent new foreign investment 
and a diversification of the country's exports. 


'Text prepared Арг. 1995. 
?Where necessary, values have been converted from Mauritanian 
ouguiya (UM) to U.S. dollars at the rate of UM113.1=US$1.00. 


Major Sources of Information 


Mauritanian Office for Geological Research (OMRG) 
B.P. 654 
Nouakchott, Mauritania 
Telephone: [222] (2) 526-88 
Fax: [222] Q) 514 10 
Société Nationale Industrielle et Minière (SNIM) 
20 Rue de la Paix 
Paris, France 75002 


TABLE 1 
MAURITANIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 3/ 1990 


1991 1992 1993 1994 е/ 

Cement е/ metric tons 90,000 90,000 90,000 90,000 100,000 
Gold kilograms = == 826 1,200 1,740 
Gypsum metric tons 8,000 2,840 3,100 3,240 oo 
Iron and steel: Iron ore: 

Gross weight thousand tons 11,600 10,300 8,200 9,360 11,400 4/ 

Iron content е/ do. 6,800 6,500 5,330 5,700 7,000 
Petroleum refinery products thousand 42-gallon barrels 2,000 1,800 2,000 2,000 2,000 
Salt е/ metric tons 5,500 5,500 5,500 5,500 5,500 
c/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data available through Mar. 15, 1995. 
3/ In addition to the commodities listed, modest quantities of unlisted varicties of crude construction materials (clays, sand and gravel materials 


(clays, sand and gravel, and stone) presumably were produced, but output was not reported quantitatively, and available information is inadequate 
to make reliable estimates of output levels. 


4/ Reported figure. 
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THE MINERAL INDUSTRY OF 


MEXICO 


By Michael M. Heydari! 


In 1994, Mexico, one of the world's leading mineral 
producers, ranked first in the production of celestite 
(strontium mineral) and silver, and second in sodium 
sulfate. It was among the world's top five producers of 
antimony, white arsenic, bismuth, fluorspar, and 
graphite. Mexico was among the top 10 producers of 
barite, cadmium, cement, copper, diatomite, feldspar, 
gypsum, lead, lime, nitrogen in ammonia, sulfur, and 
zinc. In the Western Hemisphere, only Brazil and 
Mexico produced manganese in significant quantities.” 

According to the Mexican Mining Chamber, the 
mining industry invested $1.17 billion during the 
1992-94 period. The Chamber forecast that the mining 
industry will invest $5 billion during the 1995-2000 
period. 

During 1993-94, a number of important Mexican 
mines closed, others reopened, and several new projects 
began operating. Minera Santa Maria de la Paz mined 
only copper minerals while seeking investors and/or 
partners. Santa Maria de'la Paz formerly produced gold, 
silver, lead, and zinc in addition to copper. Investment 
reached the $6 million mark at Tepmin’s subterranean 
gold mine in San Antonio, Baja California Sur. 

Other new projects in 1993-94 included Minera 
Bismark, a zinc-silver mine in Chihuahua.  Pefioles 
increased its participation in this project to 90% by 
acquiring 40% of the shares of the U.S.-based Cyprus 
Minerals Company for $61 million. Pefioles invested $70 
milion in La Cienega, a gold and silver mine in 
Durango, which started operations in 1995. Tizapa, a 
$38 million silver, lead, and zinc mine in the State of 
México, opened in May 1994. Rey de Plata, a lead and 
zinc project in Guerrero, was under consideration by 
Pefioles. Concheno, a $12 million underground gold, 
silver, and zinc project in Chihuahua, was another 
promising project. Grupo Frisco was studying Santa Fe, 
a gold and silver prospect in Chiapas, and was also 
evaluating San Felipe, a $20 million gold project in Baja 
California Norte. 

Grupo Sanluis invested $3 million in two gold 
projects, one at San Martin in Querétaro and the other at 
Promontorio, in Durango. San Martin started operating 
at yearend 1994 and was responsible for the 3076 gold 
production increase of Grupo Sanluis. La Choya, a $2 
million heap leaching operation in Sonora, owned by 


Hecla Mining Co. of the United States, began production 
in 1994. The $2 million La Colorada gold project, near 
Hermosillo, Sonora, owned by the Exploraciones 
Eldorado S.A. de C.V. of Vancouver, Canada, also 
began operations in 1994. In Chihuahua, work continued 
on Moris, a $17 million gold project. 

In the State of México, Sanluis invested $45 million to 
reopen El Oro, an old gold and silver mine that had been 
flooded. Sanluis also invested $5 million for the 
exploration of the Metates project in Durango, a low- 
grade gold project with 500 million tons (Mmt) of ore 
reserves. Grupo Frisco invested $30 million in 
Mariquita, a high-grade copper project in Sonora. Grupo 
Acerero del Norte reopened Cerro del Mercado, an old 
iron mine in Durango, which required a $15 million 
investment. Echo Bay of Canada spent $10 million 
exploring extensively in El Triunfo, San Antonio, and 
Baja California Sur. 

The total investment in these projects was about $325 
million. Additionally, more than 20 new prospects, 
mainly gold and copper, were being explored intensively 
by Mexican and foreign mining enterprises. 

In 1994, Mexico was in sixth place as a producer of 
crude oil in the world and ranked eighth in terms of oil 
reserves. Average production of crude oil amounted to 
about 2.7 million barrels per day (Mbbl/d) in 1994, 
almost the same as in 1993. In the Western Hemisphere, 
only the United States produced more oil than Mexico. 
Venezuela, the second leading producer of crude oil in 
Latin America, produced slightly less than 90% of 
Mexico's production. During 1993, Mexico exported 
1.338 Mbbl/d of crude oil to 23 countries. In 1994, this 
figure dropped slightly to 1.307 Mbbl/d. | 

In 1994, Petroleos Mexicanos (PEMEX), the national 
oil company, exported 961,000 barrels per day (bbl/d) 
of crude oil to the United States, about 75% of its total 
crude oil exports. Spain was the second largest market, 
receiving 154,000 bbl/d, about 1276 of PEMEX's crude 
oil exports. Japan, which used to import about 150,000 
bbl/d of crude oil, imported only 81,000 bbl/d, about 
676 of PEMEX crude oil exports. In 1994, the petroleum 
industry supplied about 28% of Mexico's export 
earnings, down from almost 80% of the value of total 
exports in 1982. In 1994, the value of crude oil, 
product, and petrochemical exports was $7.52 billion, 


531 


while hydrocarbon imports, mainly gasolines and natural 
gas, were valued at $1.45 billion. 

The historic North American Free Trade Agreement 
(NAFTA) was implemented on January 1, 1994. The 
impact of NAFTA оп the financial sector became 
apparent in the second half of 1994 when the Mexican 
Government authorized 51 subsidiaries of U.S. and 
Canadian financial institutions to operate in México. 

Mexico has expanded trade with its Latin American 
neighbors through other free trade agreements, including 
an agreement with Colombia and Venezuela in June 
1994. Seeking to expand its economic and trade ties 
beyond the Americas, Mexico joined the Asia Pacific 
Economic Cooperation forum in November 1993 and the 
Organization of Economic Cooperation and Development 
in April 1994. 

Mexico's gross domestic product (GDP) was estimated 
at $373 billion in current prices, up from $364.5 billion 
in 1993. Real СОР growth was 2.4% in 1994, compared 
with 0.9% in 1993. On December 20, 1994, the peso 
was devalued and Mexico began a turbulent economic 
period. The outlook for 1995 was for a drop in GDP of 
2% to 4%. The peso devaluation has favored many 
mining companies since most of their costs were in 
pesos, while sales prices were set by international 
markets in dollars. 


Government Policies and Programs 


The Government privatization efforts, which began in 
the last part of the Miguel de la Madrid presidential term 
(1982-88), and continued into President Carlos Salinas' 
term (1988-94), have placed almost all former State- 
owned mines in private hands. In October 1992, the 
Government of Mexico sold Minera Carbonifera Rio 
Escondido (MICARE), the northern Mexican coal 
producer, for $30 million plus the assumption of a $100 
million debt. The company was purchased by a joint 
venture comprised of Grupo Acerero del Norte (51%) 
and Mission Energy of the U.S. (49%). Minera Autlan, 
the manganese producer, was sold in July 1993 for $23 
milion to Grupo Ferrominero, a new mining group 
made up of Servicios Financieros S.A. de C.V., Grupo 
Minero Basis, S.A. de C.V., and Regiomet. Other 
mining properties sold by the Government included Roca 
Fosforica, and Ше sulfur operations — Azufrera 
Panamericana, S. A. (APSA) and Compania Exploradora 
del Istmo (CEDI). CEDI was owned 66% by APSA and 
34% by Texasgulf. The only remaining Government 
mining equity was a 49% share of Exportadora de Sal. 

Under the 1917 Mexican Constitution, minerals were 
considered to be part of the national patrimony. The 
Government awarded concessions for the exploration and 
exploitation of nonfuel minerals. In most cases, foreign 
participation in the nonfuel mineral sector was limited to 
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49% ownership. The 1961 Mining Law imposed а 
requirement for a majority Mexican participation, both 
in equity and management of mining companies. The 
1961 law granted a 25-year grace period for 
Mexicanization of the industry, but most companies in 
the mining industry were Mexicanized within 10 years. 
The 1975 Mining Law gave the Government even more 
control over mining activities. The law limited foreign 
participation to 34% in concessions on national reserves 
and for the exploitation of certain minerals, such as iron 
ore and coal. Exploitation of oil and gas, phosphate 
rock, potassium, sulfur, and uranium was reserved for 
the Government. In 1990, a new regulation issued by 
Secretaria de Energia, Minas e Industria Paraestatal 
(SEMIP) allowed more flexibility in foreign ownership 
through exploration and production trusts under the 1975 
mining law. 

Regulations of the new Mining Law, which became 
effective in September 1992, as well as the "Manual de 
Servicios al Publico en Materia Minera," were published 
on March 25, 1993 in the official gazette. The new 
Mining Law allowed the private sector to play a much 
larger role in the mining industry after the Government 
of Mexico privatized State-owned companies, 
decontrolled its mining reserves, and encouraged 
domestic investment and foreign participation in the 
mining industry. The law allowed direct investment, 
with up to 100% ownership of the capital stock, in 
exploration works and activities. It also allowed, 
through a 30-year trust mechanism, up to 100% foreign 
participation in mining works and activities. The new 
Mining Law provided greater legal security for holders 
of exploration and exploitation concessions. The law 
allowed private-sector participation in the exploitation of 
mineral deposits previously considered as priority and 
strategic within the domain of Government ownership, 
such as coal, iron, phosphorus, potassium, and sulfur. 
The law extended the term of exploitation concessions 
from 25 to 50 years, renewable for a similar period, 
while exploration concessions were to be for a 
nonrenewable 6-year period. It allowed exploration and 
mining, through competitive bidding, for minerals on the 
continental shelf and underwater shelves of islands, as 
well as the seabed and subsoil of the exclusive economic 
zone. The only limiting factor of these concessions was 
that they were nontransferable. 

The substances not covered by the 1992 Mining Law 
included the following: 

e Petroleum and solid, liquid, or gaseous hydro- 
carbons. 

e Radioactive minerals. 

e Substances contained in suspension or dissolution 
in subterranean waters, as long as they did not originate 
from a mineral deposit different from the components of 
the land. 


e Rocks or the products of their decomposition that 
could only be utilized for the fabrication of materials for 
construction or ore destined for such purposes. 

e Products derived from the decomposition of the 
rocks, whose exploitation was performed principally by 
open pit work. 

e Salt that came from salt pits formed by evaporation 
of brines in river basins. 

The Mining Law eliminated the need for concessions 
for ore preparation plants. Individuals engaged in 
processing minerals subject to this law would be 
obligated to inform the Government when their 
operations began, submit the relevant reports, and 
comply with the general regulations and specific 
technical standards in the area of environmental control. 

The law brought greater flexibility to the management 
of mining affairs; eliminated excessive red tape; 
stimulated small- and medium-scale mining production; 
and promoted private-sector investment in exploration 
and mining activities. The beneficial aspects of the 1992 
Mining Law, combined with the reduction of corporate 
income tax to 35% in 1989 and the elimination of the 
mineral production tax in 1991, have led to an increase 
in new mining projects. The number of mining claims 
issued has doubled from 2,000 annually to more than 
4,200. The land area covered by mining concessions 
has increased from 2.8 million to 7.1 million hectares. 


Environmental Issues 


The protection of the environment was a priority for 
the Government of Mexico. The LGEEPA (General Law 
of Ecological Balance and Environmental Protection), 
passed in 1992, was a key element of Mexican 
environmental legislation. In December 1994, the 
Ministry of Social Development (SEDESOL) transferred 
its environmental responsibilities to the new 
Environmental, Natural Resources and Fisheries 
Ministry (SEMARNAP). The Ministry of Agriculture 
and Water Resources (SARH) also had important 
responsibilities for the protection and preservation of the 
environment in Mexico. Other ministries and agencies 
with more limited environmental jurisdictions included: 
Secretaria de Salubridad y Asistencia (Health and Human 
Services), Secretaria de Comunicaciones y Transportes 
(Communications and Transportation), and Secretaria de 
Turismo (Tourism). 

To conform with environmental protection, a number 
of permits and authorizations was required for mining 
and exploration-related activities in accordance with 
LGEEPA. Permits required by mining and plant 
operations included water discharge, operating, land use, 
explosives, water well usage, and hazardous materials 
handling. In addition, there were regulations concerning 
noise, gas and dust emissions, dumps and tailings, oil 


and fuel storage, and electrical transformers. 

Water discharge regulations were covered under the 
"National Water Law" of December 1, 1992, and the 
"Federal Law Concerning Water Rights" (LFDMA) of 
January 1992. According to Article 224 of the LFDMA, 
water pumped from mining works was not subject to 
discharge fees, as long as it was not used in the 
"exploitation and/or metallurgical treatment of ore" or 
for other industrial or domestic use. Discharge fees 
were required for water containing more than 2,500 
milligrams per liter of total dissolved solids, unless the 
discharged water met the minimum quality standards set 
by the Consejo Nacional de Agua (CONAGUA). Water 
discharged to runoffs or water basins was also exempted 
from payments of discharge fee if it met CONAGUA 
water quality standards. All other water discharges 
required a payment, according to schedules defined by 
LFDMA. 

According to LGEEPA, infractions of the regulations 
would be sanctioned with one or more of the following 
penalties: a fine of at least 115 pesos up to 5,000 pesos; 
temporary or permanent, partial or total closure of the 
plant; and 36-hour imprisonment of company officials. 


Production 


The total value of all minerals produced, including 
petroleum, nonfuel minerals, and cement, in 1994 was 
estimated at about $40 billion. The value of Mexican 
nonfuel mineral output plus coal (mining and 
metallurgical sectors) increased more than 14% to $2.85 
billion from the 1993 value. Individually, copper was 
the most important metal in terms of value ($748 
million), followed by silver ($395 million) and zinc 
($390 million). Gray portland cement was the most 
valuable nonfuel mineral product in Mexico with a value 
of $3.78 billion in 1994, up from $3.41 billion in 1993. 
In the industrial mineral sector (excluding cement), 
gravel was the most important in terms of value, at $489 
million, followed by sand ($487 million), gypsum ($192 
million), limestone ($161 million), and marble ($122 
million). 

In general, the production of antimony, bismuth, 
celestite, coal, coke, gold, feldspar, fluorspar, gypsum, 
and molybdenum increased in 1994, compared with that 
in 1993, while production of barite, cadmium, graphite, 
and manganese declined. Production of selenium and 
tungsten was suspended in 1993. 

Output from the large mining sector, represented by 
Grupo Mexico, S.A. de C.V. (formerly Industrial 
Minera Mexico, S.A. de C.V.); Corporacion Industrial 
Sanluis, S.A. de C.V.; Empresas Frisco, Industrias 
Penoles, S.A. de C.V.; and the Grupo Acerero del 
Norte, S.A. de C.V. (GAN), dominated mining 
production. GAN owned Real del Monte y Pachuca, 
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Minera el Baztan, Magistral del Oro, Barita de Sonora, 
Minera del Norte, Cerro del Mercado, MICARE, 
Minerales Monclova, and two other corporations related 
to energy and chemicals. In 1991, GAN purchased Altos 
Hornos de Mexico from the Mexican Government. In 
1992, GAN purchased 5176 of MICARE. Grupo ICA, 
the large construction company, had a joint venture in 
concrete aggregates. The cement industry was 
dominated by Cemex, Apasco, and Cruz Azul. (See 
table 1.) 


Trade 


In 1994, total Mexican exports amounted to an 
estimated $58.3 billion, up from $51.9 billion in 1993. 
Total imports were $76.6 billion, up from $65.4 billion 
in 1993. In 1993, mineral exports, including coal and 
coke, valued at $1.24 billion, contributed about 2.4% to 
export revenues. Approximately 67% of Mexico's 
mineral exports went to the United States, while more 
than 6076 of its mineral imports were from the United 
States. In metals, Mexico was a major exporter of 
copper, lead, manganese, silver, and zinc. In industrial 
minerals, it was a major exporter of cement, fluorspar, 
graphite, gypsum, salt, sodium, sulfate, and sulfur. 


Structure of the Mineral Industry 


The Government's participation in the minerals sector 
continued to change in 1994 as more State-owned entities 
were privatized. In late 1994, a reorganization of SEMIP 
moved the Direcion de Minas, Comision de Fomento 
Minero (CFM), Consejo de Recursos Minerales (CRM), 
and Fideicomiso de Fomento Minero (FFM) to the 
Secretariat of Commerce and Industrial Development 
(SECOFD. PEMEX and the Comision Federal de 
Electricidad (CFE) remained part of SEMIP. 

The Direccion de Minas had control over mineral 
concessions and the mineral register, as well as 
responsibility for updating and revising the mining law 
and its regulations. CFM was founded in 1934 with the 
objective of promoting mining activity through financial 
support, technical advice, and assistance to the medium- 
and small-mining sector. It was also responsible for 
constructing and operating regional mineral beneficiation 
plants and minerals research facilities. CRM, formed in 
1975, was given the responsibility for mineral 
exploration and statistics. Under the 1992 Mining Law, 
CRM was also given the ability to provide technical 
assistance, such as reserve verification, in order to 
promote the small- and medium-size mining sector. 
FFM's functions had been to promote the development, 
mining, and processing of the industrial minerals sector. 
In 1990, the managements of CFM and FFM were 
merged with certain operations, such as research 
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laboratories, and assigned to CRM. 

Other organizations helped shape the Mexican mining 
industry. One of them, Cámara Minera de México 
(CAMIMEX) promoted the interest of the mining 
community and dialogue between the Government and 
the private industry. Sindicato Nacional de Trabajadores 
Mineros, Metalurgicos y Similares de la Republica 
Mexicana, was the main union representing the mineral 
industry workers. The cement industry union was 
controlled by the Confederacion de Trabajadores de 
México (CTM), the largest Mexican labor union. In 
1994, direct employment in the mining sector was 
175,000 workers, compared to 165,000 in 1993. 

In the private sector, five large and diversified 
companies dominated the production of nonfuel minerals. 
These were Corporación Industrial Sanluís S.A. de С.У. 
(Sanlufs); Empresas Frisco S.A. de С.У. (Frisco); 
Industrias Pefioles S.A. de С.У. (Pefioles); Grupo 
México, S.A. de C.V.; and the Autrey-Ancira Group. 
The latter, which owned or controlled Real del Monte y 
Pachuca, Bastan del Cobre, Barita de Sonora, Altos 
Hornos, and MICARE, has recently joined the other 
four companies as a significant producer. Grupo México 
was formed in August 1994 as a result of reorganization 
of Grupo Industrial Minera México S.A. de C.V. 
(IMMSA) and its subsidiary México Desarollo Industrial 
Minero, S.A. de C.V. The other significant change in 
the industry has been the influx of more than 100 North 
American exploration companies in Mexico, most of 
which have set up offices in Hermosillo, Sonora. 

The production of crude oil, natural gas, and basic 
petrochemicals was reserved for the Government through 
PEMEX, the State government-owned monopoly. 
PEMEX’s activities were regulated by the Regulatory 
Law to Article 27 of the Mexican Constitution (the 
"Regulatory Law"), which became effective July 17, 
1992. Under the Organic Law and related Regulations, 
PEMEX was entrusted with the central planning and the 
strategic management of the Mexican petroleum 
industry. The Organic Law reorganized the operating 
functions of PEMEX into four subsidiaries: 

e Exploración y Producción—charged with the 
exploration and exploitation of oil and natural gas. 

e  Refinación—controlled the industrial refining 
processes, the manufacture of petroleum products, and 
basic petroleum derivatives and the distribution systems. 

* Gas y Petroquímica Básica—managed processing of 
natural gas and natural gas liquids, and the production of 
basic petrochemicals. 

° Petroquimica—controlled production of secondary 
and tertiary petrochemicals. 

Each PEMEX subsidiary was in charge of its own 
budget and planning and was responsible for the 
transport, storage, and sales of its products. Each 
subsidiary managed its own personnel, operations, 


investments, and property and was held accountable for 
its actions and performance. Private investment was not 
allowed in exploration, exploitation, and refining, but 
was allowed in secondary and tertiary petrochemical 
operations. In 1995, the implementing regulation of 
Article 27 was changed to allow private sector 
participation in natural gas transmission, distribution, 
and storage. 

At yearend 1994, PEMEX had approximately 105,000 
employees (including temporary employees), most of 
whom were represented by the Petroleum Workers 
Union. This figure was down from 215,000 in 1989 and 
reflected the various measures undertaken by PEMEX to 
reduce its costs and improve its efficiency. 

In February 1993, PEMEX approved the formation of 
an affiliate, "PEMEX Medical Services, S.A. de C.V.," 
for medical services for PEMEX employees, that had 
been managed in the former administrative 
subdirectorate. PEMEX Medical Services owned 21 
hospitals, 9 clinics, 161 medical offices, and 562 beds, 
and had 12,370 employees. It was also expected to 
provide services to the private sector for a fee. (See 
table 2.) 


Commodity Review 
Metals 


Copper.—Mine production decreased 2% from about 
301,000 metric tons (mt) in 1993 to 295,000 mt. 
Mexicana de Cobre was the leading producer with 5046 
of national output from its La Caridad Mine, followed 
by Mexicana de Cananea, with about 30%. In 1994, 
8676 of the copper was produced in Sonora, where the 
three largest mines, La Caridad, Cananea, and Maria, 
were located. Other important copper-producing States 
were, in descending order of output, Zacatecas, 
Chihuahua, San Luis Potosi, Durango, and Michoacan. 

Smelter output decreased 2.676 from 282,000 mt in 
1993 to 275,000 mt in 1994. Mexicana de Cobre 
accounted for 67% of Mexican smelter production in 
1994. 

Mexico's production of 123,000 mt of refined copper 
in 1994 was 1876 more than that of 1993. The Cobre de 
México refinery accounted for more than 60% of refined 
copper production, followed by Cobre de Pasteje 
refinery and Mexicana de Cananea. Much of the anode 
and blister copper produced by Cananea and La Caridad 
was transported to Mexico City, where it was refined in 
Cobre de México's electrolytic refinery. In response to 
the environmental problems of Mexico City, the refinery 
has transferred some of its production to its new facility 
in Celaya, Guanajuato. 

The newest copper producer in Mexico was Minera 
Maria, a joint venture between Empresas Frisco (51%) 


and Cominco Resources of Canada (49%). The 
underground Maria Mine started up in late 1990 and 
achieved full production in 1991. The mine produced a 
total of 210,000 mt of ore with an average grade of 9% 
copper during 1992. The 1,000-metric-ton-per-day 
(mt/d) concentrator came on-stream in November 1991. 
Total copper production of the Maria Mine amounted to 
16,600 mt in 1993 and 15,100 mt in 1994. 

According to Grupo Mexico, copper reserves were as 
follows: La Caridad had 480 Mmt of ore with an 
average grade of 0.53% copper and 0.03% molybdenum 
for the flotation plant, and 173 Mmt of semioxidized or 
low-grade ore averaging 0.25% copper for solvent 
extraction and electrowinning (SX-EW). Сапапеа had 
1,194 Mmt of ore with an average grade of 0.61% 
copper plus 570 Mmt of semioxidized or low-grade ore 
averaging 0.27% copper. The El Arco project, in Baja 
California Norte, had 600 Mmt with an average grade of 
0.60% of copper. 


Gold.—In 1993-94, a highlight of Mexican mining 
was the increased interest by both national and foreign 
mining companies in the exploration of gold in Sonora, 
Baja California, Chihuahua, Durango, and Sinaloa. 
Many of the foreign companies seeking gold have 
established investment trusts that allowed 100% foreign 
ownership of their exploration efforts in Mexico. 

Mine production of gold increased from 9,770 
kilograms (kg) in 1993 to 13,900 kg in 1994. All gold 
mines produced silver as their primary product. Sonora 
was the leading gold producing State, contributing about 
30% of the national production. Durango followed with 
22% and Guanajuato had 19%. Gold production in the 
Cucurpe municipality of Sonora, which included the 
Santa Gertrudis Mine, owned 49% by U.S.-based Phelps 
Dodge, increased in 1994 to more than 1,300 kg. 

At yearend 1993, Minera Hecla’s La Choya operation 
in northwestern Sonora began production. The La 
Colorada property, held by Eldorado Corp. Ltd., began 
recovering gold in early 1994. Other promising projects 
included the Empresa Minera Can Mex’s property at 
Mulatos, Sonora (owned by Placer Dome of Canada), 
and Cambior’s Metates project in Durango. Sanluis 
started operations at the San Martin project in Queretaro 
in the last quarter of 1993. Production in 1994 was 429 
kg of gold. The Promontorio Project of Sanluis, in the 
San Dimas District of Durango, involved development of 
rich veins in the southeast part of the district near the 
Tayoltita area. 


Iron and Steel.—In 1994, production of pig iron 
increased to 3,500 Mmt from 3,420 Mmt in 1993. 
Direct-reduced iron (sponge iron) production increased 
18% to 3,220 Mmt. In 1994, crude steel production was 
10,250 Mmt, compared with 9,190 Mmt in 1993. 
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Mexico was the second largest steelmaker in Latin 
America after Brazil, producing about 22% of the Latin 
American output. 

The largest steel producer in 1994 was Altos Hornos 
de México S. A. (AHMSA), with 2.49 Mmt, followed by 
Hylsa de México S.A. (HYLSA) in Monterrey, 2.18 
Mmt; IMEXA, previously known as SICARTSA II, 1.76 
Mmt; and Siderurgica Lazaro Cardenas-Las Truchas 
S.A. (SICARTSA), 1.35 Mmt. Tubos de Acero de 
México S.A. (TAMSA), with facilities in Veracruz and 
headquarters in Mexico City, was the fifth largest 
producer of crude steel at 427,000 mt. TAMSA's most 
important domestic client was PEMEX. 

During 1994, 62.5% of crude steel was produced by 
electric furnace, while 37.5% was produced by basic 
oxygen furnace. The open hearth process was no longer 
used in Mexico. 

In 1994, Mexico exported about 2.53 Mmt of 
semifinished and finished steel products worth $831 
million, while it imported 3.35 Mmt of semifinished and 
finished products worth $2.86 billion. Exports of 
semifinished and finished products in 1993 were 2.11 
Mmt valued at $866 million, while imports of 
semifinished and finished products in 1993 were 1.76 
Mmt valued at $1.61 billion. 

The steel industry planned to invest a total of $1.7 
billion in the next few years as follows: AHMSA, $400 
million; Villacero, $250 million; Ispat, $250 million; 
HYLSA, $200 million; IMMSA, $110 million; and the 
other companies, $490 million. 


Lead and Zinc.—Mexico was the sixth largest 
producer in the world of lead and zinc. In 1994, Mexico 
produced about 696 of the world's output of lead and 
4.5% of world's output of zinc. Most of the production 
of lead and zinc was associated with the production of 
silver. The leading producers of lead and zinc were 
Grupo México (formerly IMMSA), Frisco, and Peiíioles. 
The six leading lead and zinc producing States were 
Chihuahua, Zacatecas, San Luis Potosi, Hidalgo, 
Durango, and Guerrero. 

The largest individual lead producer in 1994 was 
Compania Fresnillo in Naica, Chihuahua, which 
produced 34,500 mt of lead, followed by Real de 
Angeles in Zacatecas, which produced 29,600 mt. 
Frisco’s other major producer, the San Francisco del 
Oro Mine, near Hidalgo del Parral in Chihuahua, 
produced 14,900 mt of lead. 

The zinc-silver-lead Tizapa project in the State of 
México, a joint venture between Pefioles and Dowa 
Mining Co., began production in mid-1994 at an initial 
rate of 700 mt/d of ore. Tizapa was a massive sulfide 
deposit with an estimated 4 Mmt of ore with 
approximately 8% zinc, 2% lead, and 250 grams per 
metric ton (g/mt) of silver. Metallurgical results so far 
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have been disappointing due to the presence of graphite 
and iron minerals in the ore and low recovery rates in 
processing. 

Mexico's largest new mining project, the Bismark 
Mine, was a zinc mine that commenced production in 
mid-1992. Bismark, the country's largest individual zinc 
producer, near the U.S. border in Ascension, 
Chihuahua, produced 20,000 mt of zinc in 1992, 43,000 
mt of zinc in 1993, and 37,400 mt in 1994. The 
flotation plant achieved its capacity level of 2,500 mt/d 
in 1994. Bismark reported reserves of approximately 
8.8 Mmt of ore averaging 8.5% zinc and 69 g/mt silver. 
Minera Bismark S.A. de C.V. was originally a joint 
venture between Pefioles (40%), Cyprus Minerals 
(40%), and Promociones Industriales Banamex (20%). 
Pefioles has since bought out Cyprus and controlled 80% 
of the shares. The second zinc producer was Santa 
Barbara in Chihuahua, which produced 36,800 mt, 
followed by Noria de Angeles, which produced 32,800 
mt. San Francisco del Oro and Маа, both in 
Chihuahua, produced 30,100 апа 23,500 mt, 
respectively. 


Silver.—Mexico was the world's leading producer of 
silver in 1994, with about 1696 of world production. In 
1994, the production of silver amounted to about 
2,210,000 kg, up from 2,110,000 kg in 1993. Almost 
90% of Mexico's silver production came from six States: 
Zacatecas, Durango, Chihuahua, Guanajuato, Sonora, 
and Hidalgo. The leading producers in 1993, the last 
year for which data were available, were Pefioles, 
796,000 kg; Frisco, 214,500 kg, of which 167,500 kg 
was from Real de Angeles Mine; and Grupo México, 
438,000 kg. In addition, byproduct silver from 
Mexicana de Cobre amounted to 75,800 kg of silver, 
and silver from Mexicana de Cananea was 12,500 kg. 
The Fresnillo Mine in Fresnillo, Zacatecas, a joint 
venture between Pefioles (60%) and AMAX (40%), 
produced about 452,000 kg (14.5 million troy ounces) of 
silver in 1993, but lost first place as the world's largest 
individual silver producer to La Coipa gold-silver mine 
in Chile, which produced more than 500,000 kg (16.1 
million troy ounces) in 1993. 

Most Mexican refined silver came from facilities that 
also refined lead and zinc. The Peñoles facility at 
Torreón and the Grupo México plant in Chihuahua 
refined lead concentrates and produced large quantities 
of silver in the process. Silver was also produced from 
zinc concentrates at both of these facilities. The Cobre 
de Mexico refineries in Mexico City and Celaya, 
Guanajuato, extracted silver from copper anodes. Real 
del Monte in Pachuca has a precious metal refinery that 
processed silver and gold from the mine's concentrates 
and concentrates of other mines. 


Industrial Minerals 


Cement.—Mexican cement production increased 9% 
in 1994 to 29.7 Mmt. Sales of cement, both domestic 
and foreign, amounted to $3.74 billion in 1994. The 
average cement price in the country was about $126 per 
mt in 1994. Mexico was a large exporter of cement to 
the United States, even though in 1990 the U.S. 
Government placed a countervailing duty of about 50% 
on Mexican cement exports to the United States. In July 
1992, a dispute settlement panel formed under the 
auspices of the General Agreement on Tariffs and Trade 
(GATT) declared that the compensatory duties levied by 
the United States on cement exported from Mexico to 
the U.S. were illegal according to the terms of the 
antidumping code of the GATT, and recommended the 
rebate of deposits paid to date. Since November 1992, 
the U.S. and Mexican Governments have engaged in 
negotiations seeking a settlement of the cement case. 

In 1994, Cementos Mexicanos (CEMEX) was the 
leading producer of cement with about 75% of the 
national capacity of about 32 Mmt and 68% of domestic 
sales. With 18 plants and 28 distribution terminals, 
CEMEX dominated the Mexican cement industry, and 
was ranked as the fourth largest cement producer in the 
world. In 1992, CEMEX acquired the two most 
important cement companies in Spain, Valenciana de 
Cementos and La Auxiliar de la Construccion (Sanson). 
In 1994, CEMEX announced the acquisition of two 
cement plants in the United States, one from Lafarge 
Coppée of France and the other from Holderbank 
Financiére Ltd. of Switzerland. 

Other Mexican cement producers included Cementos 
Cruz Azul S.C.L., Cementos Apasco, S.A., and nine 
independent producers. Apasco, which was partially 
owned by Holderbank, was Mexico's second largest 
cement producer, with six plants, the newest one in 
Ramos Arizpe, Coahuila.  Cementos Cruz Azul, a 
workers’ cooperative with two plants, was Mexico's 
third largest cement producer. The Chihuahua group 
built a new plant in Zamlayuca, Chihuahua. Cementos 
Moctezuma was expanding its Cuernavaca plant in 
Morelos. 

In 1993, the market shares for Mexico’s domestic 
cement production by the five leading producers were as 
follows: CEMEX, 68.1%; Apasco, 17.5%; Cruz Azul, 
10%; Cementos Chihuahua, 3.2%; and Cementos 
Moctezuma, 1.2%. CEMEX, Cruz Azul, and Apasco, as 
well as several small producers, announced expansion 
plans. As a result, industry analysts expected Mexican 
cement capacity to increase to 45 Mmt in 1995 and to 
exceed 48 Mmt in 1996. The industry was investing 
$700 million for expansion, including CEMEX, $300 
million; Apasco, $200 million; Cementos Chihuahua, 
$100 million; and Cruz Azul, $50 million. 


Fluorspar.—Mexican production of  fluorspar 
increased 16% from 283,000 mt in 1993 to 327,000 mt 
in 1994. Mexico exports between 60% to 75% of its 
fluorspar production, with the United States being the 
most important destination. Significant quantities of 
Mexican fluorspar were converted into hydrofluoric acid, 
most of which was also exported to the United States. 

Mexico's most important fluorspar deposits were in the 
northern portion of Coahuila; in Zaragoza, San Luis 
Potosí; and in the Río Verde area in Guanajuato. 
Fluorspar also occurred in many lead-zinc-silver veins 
and was recovered as a byproduct of mining operations 
in the Hidalgo del Parral, Santa Bárbara, and the San 
Francisco del Oro region of Chihuahua. Mexico's 
largest fluorspar producer was Minera Las Cuevas near 
Zaragoza, San Luis Potosí. Installed capacity was 
320,000 metric tons per year (mt/a) of acid-grade 
concentrates and 200,000 mt/a of metallurgical grades. 
Las Cuevas fluorspar has a relatively high arsenic 
content that limited the use of the material in 
hydrofluoric acid plants and, thus, export sales. The 
firm was proceeding with a 4-year expansion program to 
reach a total capacity of 750,000 mt/a of fluorspar 
production. Minera Las Cuevas was 51% owned by 
Mexican nationals and 49% owned by Noranda Inc. of 
Canada. 


Graphite.—Mexico ranked as the fourth largest 
producer of graphite in the world. Production dropped 
from 43,600 mt in 1993 to 30,900 mt in 1994, 
approximately 9876 of which was amorphous graphite. 
The most important center for graphite production in 
Mexico was southeast of Hermosillo, Sonora, where 
amorphous graphite was mined from altered coal seams. 
Grafitera de Sonora and related companies were the 
largest producers. This group, an affiliate of Cummings 
Moore Graphite Co. of the United States, accounted for 
about 7576 of the graphite production of Sonora. Other 
companies that produced amorphous graphite were 
Grafito Superior and Exploradora Sonorense de Grafito. 

Grafito de México produced flake (crystalline) graphite 
at Telixtlahuaca, Oaxaca. This firm was sold by the 
Government in 1989 to Minerales no Metálicos 
Mexicanos, a mining company specializing in barite, 
bentonite, kaolin, and phosphate rock. The plant had an 
annual capacity to produce about 2,000 mt of flake 
graphite from 50,000 mt of ore. Mexico exported about 
one-half of its graphite production to the United States 
and supplied about 30% of the U.S. demand for 
imported graphite during 1989-92, the latest period for 
which data were available. 


Gypsum.—Mexico was the third largest producer of 


gypsum in the Western Hemisphere, after the United 
States and Canada, and was the seventh largest producer 
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in the world. Mexican production of gypsum was about 
5.53 Mmt in 1994, up 3.5% from that of 1993. Most of 
the gypsum mined was used in the production of 
wallboard. Other uses ranged from the manufacture of 
plaster, cement additives to retard setting time, soil 
enhancers, glass additives, and as fillers in 
pharmaceuticals. The largest gypsum producer was Cia. 
Occidental Mexicana, S.A., a 49%-owned affiliate of 
Domtar Ltd. of Canada. This operation produced about 
2.5 million metric tons per year (Mmt/a) of crude 
gypsum at facilities on San Marcos Island, about 40 
kilometers (km) southeast of Santa Rosalia, Baja 
California Sur, in the Gulf of California. Most of this 
production was shipped to wallboard plants in the 
Western United States and Canada. 

Other important producers included Yeso Mexicano, 
Yeso Panamericano, and Ciksa, affiliates of USG Inc. of 
the United States; Yeso Monterrey, and Yeso El Tigre. 
Yeso Mexicano's capacity was 280,000 mt/a of 
processed gypsum from its mine and plant at La 
Borreguita, San Luis Potosf. Yeso Monterrey had a 
processing capacity of 150,000 mt/a at its mine and plant 
in Mina, Nuevo Leén. Yeso El Tigre’s capacity was 
80,000 mt/a from its facilities at Lagunillas de Rayón, 
Puebla. Yesera Nazas S.A. had a production capacity of 
60,000 mt/a from its plants in Matamoros, Coahuila, and 
Gómez Palacio, Durango. In 1990, Minera Caopas 
started production of gypsum at Santa Rosalia, Baja 
California Sur. In addition to these producers, Mexican 
cement companies operated mines to meet their gypsum 
requirements, which amounted to approximately 6% of 
the country's cement production. Gypsum was produced 
in 16 of Mexico's 31 States during the year. 


Sulfur.—Two companies with large Government 
equity participation, Azufrera Panamericana S.A. 
(APSA) and Compania Exploradora del Istmo S.A. 
(CEDI), produced 102,000 mt of Frasch sulfur in 1993 
(until October when their plants were closed), a decrease 
of 8676 from 1992 production of 710,000 mt. PEMEX 
produced 876,879 mt as a byproduct of petroleum and 
natural gas operations in 1994. Sulfuric acid plants at 
Mexican smelters produced 2.01 Mmt of sulfuric acid in 
1994, with an estimated sulfur content of 656,000 mt. 

APSA was controlled by the Government through 
majority ownership by Comision de Fomento Minero 
(55.33%), Nacional Financiera S.N.C. (40.65%), Banco 
Nacional de México S.N.C. (4%), Roca Fosforica 
Mexicana (0.01%), and Minera Carbonifera Rio 
Escondido (0.01%). CEDI was also majority owned by 
Fomento Minero (51%), Fertilizantes Mexicanos (13%), 
and by Texas Gulf Inc. (34%), and two private Mexican 
concerns (2%). CEDI’s three sulfur mines closed in 
November 1992 following the company's liquidation. 
The Government of Mexico was expected to sell APSA 


338 


as well as its two-thirds share of CEDI. The Fertimex 
fertilizer plant at Lazaro Cardenas, which had a 
production capacity of 1.3 Mmt/a of sulfuric acid, was 
sold to Fertilizantes Guadalajara in December 1992. In 
1993, about 63%, or 578,000 mt, of the elemental sulfur 
produced in Mexico was exported. 


Mineral Fuels 


Hydrocarbon output continued to dominate Mexico's 
energy sector. Production of crude oil and natural gas 
in 1992 (the last year for which energy source 
information was available) represented about 89.9% of 
all energy produced. In 1992, the remaining 10.1% of 
primary energy produced was from firewood and sugar 
cane (4.3%), hydroelectric sources (3.1%), coal (1.5%), 
geothermal (0.7%), and nuclear energy (0.5%) 


Coal.—Production (run of mine) of steam and 
metallurgical coal increased about 12% from that of 
1993 to 11.4 Mmt. MICARE, the principal coal 
producer in Mexico, was privatized in 1992. 

The principal coal mining area of Mexico was the 
northern part of Coahuila, where MICARE operated. 
Other coal deposits were in Sonora and in Oaxaca. 
About 4 Mmt/a of steam coal was mined by MICARE in 
Coahuila. MICARE had two open pit and two 
underground mines. Approximately 3 Mmt of 
metallurgical coal was mined by Minerales Monclova 
S.A., and the remaining production was from 10 small 
producers. MICARE was undertaking an expansion 
program to increase its annual production to 9 Mmt to 
supply new plants being installed at Rio Escondido. 


Natural Gas and Petroleum.—At yearend 1994, 
Mexico ranked eight and sixth worldwide in the 
production of natural gas and oil, respectively. In terms 
of reserves, it ranked 8th for oil and 13th for natural 
gas. Internationally, PEMEX in 1994 ranked third in 
the production of crude and fifth in the production of 
natural gas. In 1994, average crude oil production was 
approximately 2.7 Mbbl/d, about the same as in 1993. 
Mexican output of natural gas averaged 103 million 
cubic meters per day in 1994. Total production of 
refined products increased 3% from that of 1993. 
PEMEX increased the production of its unleaded Magna 
Sin gasoline by 40.976 in 1994 in an effort to alleviate 
air pollution. 

According to PEMEX, proven hydrocarbon reserves 
at yearend 1994 were 63.22 billion barrels of oil 
equivalent, a decrease of 276 compared to 1993. About 
57% of the oil, 44% of the condensate, and 1746 of the 
gas reserves were found in the Marine Region. 

In recent years, PEMEX has provided about 30% of 
Mexico's total export earnings and has brought in about 


a third of all public-sector income, via domestic and 
export sales, tax payments, and gas taxes. In 1994, 
exports of crude averaged 1.31 Mbbl/d, or 2.3% less 
than 1993, but the export mix improved. 

To alleviate pollution in Mexico, the Government has 
mandated that all cars built after 1991 must use unleaded 
gasoline, but PEMEX did not have the refining capacity 
to meet demand. In February 1993, PEMEX began to 
address its lack of refining capacity by entering into a 
joint venture with U.S.-based Shell Oil Co. PEMEX 
purchased 50% of Shell's Deer Park oil refinery near 
Houston, Texas, which had a daily refining capacity of 
225,000 bbl/d and assured PEMEX a secure outlet for 
processing its crude oil while it upgraded and expanded 
its refinery base in Mexico. The agreement with Shell 
stipulated that PEMEX export 100,000 bbl/d of crude oil 
to the Deer Park refinery, and reimport 45,000 bbl/d of 
unleaded gasoline. PEMEX planned to purchase 
additional refining capacity in Louisiana in the near 
future. 


Reserves 


Most of the mineral reserve data were developed by 
two U.S. Bureau of Mines (USBM) Divisions, Mineral 
Commodities and Resource Evaluation, based on the 
definitions by the USBM and the U.S. Geological 
Survey as published in the Geological Survey Circular 
831, 1980. The term reserves referred to economic 
reserves. 

Mexico ranked first in reserves of silver and third in 
reserves of graphite, with about 13% and 15% of total 
world reserves, respectively. The country was among 
the top five reserve holders of antimony (4%), bismuth 
(9%), cadmium (6.5%), fluorspar (9%), mercury (4%), 
selenium (4%), soda ash (0.7%), and sodium sulfate 
(5%). In reserves of lead and zinc, Mexico ranked 
seventh and sixth, respectively (4% each). It also 
ranked seventh for reserves of molybdenum (1.6% of 
world reserves) and eighth for copper and manganese 
(less than 0.5%), respectively. Mexico had 5% of sulfur 
reserves, ranking eighth in the world. Mexican reserves 
of antimony, bismuth, and fluorspar exceeded those of 
the United States. Mexico ranked in eighth place 
worldwide in terms of proven reserves of crude oil, after 
Venezuela. (See table 3.) 


Infrastructure 


Mexico had 26,445 km of railroads in 1993 and 
245,433 km of roads. As part of the Toll Highway 
Program, which began in 1989, more than 5,000 km of 
new highways were being constructed in Mexico. In 
addition, private companies were constructing 33 toll 
highways, 1,600 km of roadways and four bridges across 


the Mexico-U.S. border. The Government was 
financing the expansion of 2,100 km of highways to four 
lanes. The Government allowed the private sector to 
participate in infrastructure projects, including toll roads. 
The concession holder was allowed to charge tolls on 
projects developed until construction costs have been 
recovered and a reasonable profit made, at which time 
ownership of the highway would revert to the 
Government. 

To streamline transportation of freight within Mexico, 
the Government in 1990 modified regulations governing 
the trucking industry. With elimination of route control 
by private companies, Mexican carriers were able to 
move freight anywhere in the country. In addition, 
under NAFTA, U.S. and Canadian trucking lines, after 
a 3-year waiting period, would be able to avoid 
transloading delays at the border by directly transporting 
freight across national boundaries to destinations in 
Sonora, Chihuahua, Nuevo Leon, and Coahuila. 
Mexican carriers had reciprocal rights to operate in 
California, Texas, New Mexico, and Arizona. 

The country had 21 ports and 2,900 km of navigable 
rivers and coastal canals. Of the country’s 64 ships in 
the merchant marine, at least 44 were available for the 
transportation of mineral products. 

Most ore and metallurgical products in Mexico were 
transported by truck. Railways declined in importance 
during the 1980’s, as the volume of freight and 
passenger transport dropped by more than 25%, owing 
to increasingly poor and unreliable service. Railroads 
accounted for only 9% of Mexico’s total freight traffic 
in 1991. Railroads were used mainly for bulk items, 
such as iron ore, coal, and coke. Gray portland cement 
was transported by railroads (26%), by roads (63%), and 
by ship (13%). About 65% of the cement was sold in 
bulk. 

U.S. railroads, such as Union Pacific, Southern 
Pacific, Santa Fe, Burlington Northern, and Tex-Mex 
Railroad, were working with the Mexican railroad, 
Ferrocarriles Nacionales de México (FNM), to transport 
freight inside Mexico. Union Pacific was investing in 
the Huehuetoca rail distribution center and in the Port 
Laredo facility. Union Pacific Technologies has sold its 
Transportation Control System, designed to manage yard 
operations and train scheduling, to FNM. Southern 
Pacific and FNM offered double-stack container service 
to Mexico City. Southern Pacific also was investing in 
Ferropuertos, a series of intermodal distribution centers 
in Monterrey, Celaya, Torreón, and north of Los 
Mochis. The facilities would handle such shipments as 
grains, consumer goods, and bulk minerals. FNM also 
was cooperating with Union Pacific, Southern Pacific, 
and Tex-Mex on the integration of shipping rates and 
training of Mexico's railroad employees. 

Crude oil and natural gas were transported mainly 
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through pipelines within Mexico. Of the mine refineries, 
eight receive crude oil by pipeline. 


Outlook 


Mexico's mining sector was expected to enjoy a strong 
year in 1995 as the peso devaluation would cut operating 
costs, while the sector's mineral production was sold in 
dollar or the dollar equivalent in pesos. Many operations 
were expected to increase production or bring new 
projects on-stream. Gold and silver production was 
expected to increase by about 10%; copper by about 5%; 
lead by more than 10%; zinc to remain unchanged; and 
molybdenum by 50%. Grupo Mexico, which owned two 
giant copper mines, as well as lead, silver, and zinc 
mines, planned to invest $1.8 billion in the next 6 years. 
Total mining investment in the next 6 years was forecast 
by the Mexican Mining Chamber to be about $5 billion. 
Much of the exploration activity in Mexico was for gold 
and copper in Sonora, Durango, and Baja California. 
More than 200 companies, including many from the 
United States and Canada, were involved in mineral 
exploration. 

Looking toward 1995 and beyond, NAFTA should 
benefit the overall economy, and the 1992 Mining Law 
and the new Foreign Investment law should play 
significant roles in attracting foreign investment from 
North American mining companies. Mexico was being 
viewed by many companies as not only presenting fewer 
obstacles to mining but also being less of a political risk 
than Canada and the United States for mining 
investments. As a result, Mexico was expected to attract 
more foreign investment, and its mining industry should 
continue to increase in importance. 


"Text prepared Aug. 1995. 

*Much of the general and commodity information in this report was 
provided by Ing. Javier Moya R., Minerals specialist with the Economic 
Section of the Embassy of the United States in Mexico City. Mr. Moya's 
efforts have been invaluable in providing а comprehensive, detailed, and 
timely report. Mr. Moya not only compiles the annual Minerals 
Questionnaire, but he also is the author of the Comprehensive annual 
Mexico's Minerals Outlook Report used extensively as source material for 
this report. Any datum or statistic in the text not referenced elsewhere 
may be assumed to be from either the Minerals Outlook Report or the 
related series of separate, preliminary, topical reports prepared by Mr. 
Moya. 

*Where necessary, values have been converted from Mexican (new) 
pesos (N$) to U.S. dollars at the rates of N$3.1=US$1.00 and 
N$3.4 - US$1.00for the years 1993-94 (prior to devaluation), respectively. 


Major Sources of Information 


Asociación de Ingenieros de Minas, Metalurgistas y 
Geólogos de México, A.C. 
Jaime Torres Bodet No. 176 
Colonia Santa Maria La Rivera 
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06400 México, D.F., México 
Telephone: (52) 5 547-1094, 547-1473 
Fax: (52) 5 547-0707 
Asociación Mexicana del Cobre, A.C. 
Sonora No. 166, Piso 1, Colonia Roma 
06100 México, D.F., México 
Telephone: (52) 5 553-4191, 533-4441 
Fax: (52) 5 286-7723 
Cámara Minera de México 
Sierra Vertientes 369 
Lomas de Chapultepec 
11000 México, D.F., México 
Telephone: (52) 5 540-6788, 540-6789 
Fax: (52) 5 540-6061 
Cámara Nacional del Cemento A.C. 
Leibnitz No. 77 
Colonia Anzures 
11590 México, D.F., México 
Telephone: (52) 5 533-2400, 533-0132 
Cámara Nacional de la Industria del Hierro y del 
Acero A.C. 
Amores No. 338 
Colonia del Valle 
03199 México, D.F., México 
Telephone: (52) 5 543-9113, 543-4443 
Consejo de Recursos Minerales 
Blvd. Felipe Angeles 
Carretera México-Pachuca, Km. 93.5 
42080 Pachuca, Hidalgo, México 
Telephone: (52) 771 14266, 14244 
Fax: (52) 771 13938, 13252 
Fideicomiso de Fomento Minero 
Puente de Tecamachalco No. 26 
Colonia Lomas de Chapultepec 
11000 México, D.F., México 
Telephone: (52) 5 540-2588, 540-3400 
Fax: (52) 5 520-7730 
Instituto Mexicano del Aluminio A.C. 
Bosques de Ciruelos No. 130, Piso 4 
Colonia Bosques de las Lomas 
11700 México, D.F., México 
Telephone: (52) 5 531-2614, 531-7892 
Fax: (52) 5 531-3176 
Instituto Nacional de Estadistica, Geografia e Informatica 
Francisco Sosa No. 383, Esq. Salvador Novo 
Colonia del Carmen, 04000 México, D.F., México 
Telephone: (52) 5 554-1495, 554-1905 
Secretaría de Comercio y Fomento Industrial 
Dirección General de Minas 
Morena No. 811 
Colonia Narvarte 
03020 México, D.F., México 
Telephone: (52) 5 639-5076, 639-4575 
Fax: (52) 5 639-7555, 639-3327 
Secretaría de Energía 


Ave. Insurgentes Sur 552 

Colonia Roma Sur 

06769, México, D.F., México 

Telephone: (52) 5 564-9640, 564-9759 
Sindicato Nacional de Trabajadores Mineros, 

Metalurgicos y Similares de la Republica Mexicana 

Dr. Vertiz No. 668 

Colonia Narvarte 

A.P. 12-872 

03020 México, D.F., México 

Telephone: (52) 5 519-2992, 519-5690 
Sociedad Geólogica Mexicana 

Jaime Torres Bodet No. 176 

Colonia Santa Maria La Rivera 

06400 México, D.F., México 

Telephone: (52) 5 567-8261, 368-4565 
U.S. Embassy-Mexico City 

Ing. Javier Moya 

Economic Section 

Paseo de la Reforma, 305 

México 5, D.F., México 

Telephone: (52) 5 211-0042, ext. 3142 

Fax: (52) 5 514-1187 


Major Publications 


Asociación de Ingenieros de Minas, Metalurgistas y 

Geólogos de México, A.C., Mexico City: 
GEOMIMET, bimonthly magazine. 

Banco de México, Mexico City: Informe Anual, Annual 
Report. 

Cámara Minera de México (CAMIMEX), Mexico City: 


Asamblea General Ordinaria, Annual Report. 

Cámara Nacional de la Industria del Hierro y del Acero 
(CANACERO), Mexico City: Annual Report. 

Consejo de Recursos Minerales, Mexico City: Anuario 
Estadístico de la Minería Mexicana, Annual Report. 

Consejo de Recursos Minerales, Mexico City: 
Directorio de la Mineria Mexicana 1994. 

Explanatory text prepared with Geophysical Institute, 
Mexico City, 1992, 74 pp. 

Latin American Mining Institute, Washington, DC: 
Mexico and Central America, Investment and Mining 
Guide, annual. 

Mining and mineral-related companies: Annual 
operations reports. 

National Autonomous University of Mexico, Geological 
Institute Geological Map of the Mexican Republic, 
1:2,000,000 scale, 5th edition. 

Petróleos Mexicanos (PEMEX), Mexico City: 
Indicadores Petroleros (Production and trade), 
monthly. 

PEMEX, Memoria de Labores, Annual Report. 

PEMEX, Statistical Yearbook, Annual Report. 

Randol International Ltd., Mexican Mining Directory 
1994. 

U.S. Bureau of Mines, Washington, DC: The Mineral 
Economy of Mexico, 1992, 150 pp. 

U.S. Consulate General-Monterrey, México: 

Iron and Steel Report. 

U.S. Embassy, Regional Resource Office, Mexico City: 
Minerals Questionnaire, annual. 

Minerals Outlook Report, annual. 
Petroleum Report, annual. 
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TABLE 1 | 
MEXICO: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 
METALS 
Aluminum, metal: 
Primary 67,500 50,800 24,800 r/ 25,800 = 
Secondary 60,300 54,200 59,500 69,900 125,000 
Antimony: 
Mine output, Sb content 1,670 1,470 1,200 e/ 1,470 1,800 е/ 
Metal 4/ 942 1,280 1,060 1,490 1,760 
Arsenic 5/ | ‘ | 4,810 4,920 4,290 4,450 4,440 
Bismuth: 
Mine output, Bi content 6/ 733 651 807 908 1,050 
Metal, refined е/ 549 7/ 500 550 650 836 7/ 
Cadmium: 
Mine output, Cd content e/ 3,400 3,100 3,250 3,320 7/ 2,580 7/ 
Metal, refined 882 688 602 797 646 
Copper: 
Mine output, Cu content 8/ 
By concentration 267,000 1/ 260,000 r/ 263,000 r/ 277,000 260,000 
Leaching (electrowon) 26,900 32,100 27,900 24,000 35,000 
Total 294,000 r/ 293,000 r/ 291,000 r/ 301,000 295,000 
Metal: 
Anode and blister 175,000 183,000 228,000 282,000 275,000 
Refined: 
Primary 9/ 122,000 r/ 106,000 r/ 111,000 r/ 104,000 r/ 123,000 
Secondary 31,200 r/ 53,000 r/ 80,500 г/ 77,200 ғ 78,600 
Total 153,000 159,000 191,000 181,000 r/ 202,000 
Gold: 
Mine output, Au content kilograms 9,680 10,100 9,890 9,770 r/ 13,900 
Metal, refined do. 5,790 5,020 5,740 6,090 6,450 
Iron and steel: 
Iron ore, mine output: 
Gross weight c/ thousand tons 15,000 13,000 15,000 15,000 15,000 
Fe content do. 7,110 6,600 7,240 7,550 7,540 
Metal: 
Pig iron do. 3,670 r/ 2,960 r/ 3,400 3,420 3,500 
Sponge i do. 2,530 2,460 2,390 2,740 3,220 
Total do. 6,200 r/ 5,420 r/ 5,790 г/ 6,160 6,770 
Ferroalloys: 
Ferromanganese do. 123 98 79 70 e/ 117 
Silicomanganese do. 65 51 51 55 e/ 72 
Ferrosilicon do. 7 6 5 (10/) == 
Ferrochromium do. (10/) (10/) (10/) -æ r/ on 
Other do. (10/) (10/) (10/) (10/) == 
Total do. 196 г/ 155 135 126 1/ 189 
Crude steel do. 8,730 7,960 8,460 9,190 10,200 
Rolled ucts 11/ do. 6,710 6,250 6,240 6,660 7,410 
Lead: 
Mine output, Pb content 187,000 168,000 170,000 149,000 r/ 170,000 
Metal: 
Smelter: 
Prima 179,000 163,000 163,000 172,000 r/ 154,000 
Secondary (refined) е/ 65,000 10,000 10,000 10,000 10,000 
Total e/ 244,000 173,000 173,000 182,000 r/ 164,000 
Refined: ЧСС ЇТ ЖФ LM 00 NM UD С 
Primary 12/ 167,000 152,000 167,000 178,000 162,000 
Secondary е/ 65,000 10,000 10,000 10,000 10,000 
Total e/ 232,000 162,000 177,000 188,000 172,000 
Manganese ore: 13/ 
Gross weight 451,000 254,000 407,000 363,000 307,000 
Mn content е/ 166,000 92,800 153,000 135,000 112,000 
Mercury, mine output, Hg content 735 340 21 12 12 
Molybdenum, mine output, Mo content 2,000 e/ 1,720 1,460 1,710 2,610 
Selenium, mine output, Se content kilograms 12,200 2,800 400 - == 
Silver: 
Mine output, Ag content do. 2,420,000 2,300,000 2,100,000 2,110,000 r/ 2,210,000 
Metallurgical products, Ag content: 
In copper bars do. 225,000 210,000 286,000 409,000 470,000 
Mixed gold and silver bars do. 72,800 72,600 103,000 109,000 124,000 
Metal, refined, primary do. 1,900,000 1,780,000 1,770,000 1,770,000 1,700,000 
Other do. 77,500 73,200 111,000 78,100 123,000 
Tin: 
Mine output, Sn content 5 12 1 3 3 
Metal, smelter, primary 5,000 2,260 2,590 1,640 1,640 


Sec footnotes at end of table. 


TABLE 1--Continued 
MEXICO: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 
METALS--Continued 

Tungsten, mine output, W content 183 194 162 — == 
Zinc: 

Mine output, Zn content 307,000 317,000 294,000 369,000 r/ 382,000 

Metal, refined, primary 199,000 189,000 152,000 210,000 209,000 

INDUSTRIAL MINERALS 

Abrasives, natural е/ 14/ 25,000 25,000 25,000 25,000 25,000 
Barite 306,000 192,000 188,000 136,000 86,600 
Cement, hydraulic thousand tons 23,800 25,100 26,900 27,100 29,700 
Clays: 

Bentonite 145,000 145,000 136,000 94,600 94,600 

Common 3,830,000 3,920,000 4,170,000 4,420,000 4,310,000 

Fuller's earth 29,900 41,100 41,100 36,100 36,100 

Kaolin 156,000 167,000 144,000 216,000 216,000 
Diatomite 51,100 46,000 46,400 46,100 46,100 
Feldspar 163,000 152,000 160,000 124,000 133,000 
Fluorspar: 

Acid-grade thousand tons 428 271 189 187 г/ 221 

Ceramic-grade do. 11 == — <= == 

Metallurgical-grade do. 192 90 95 93 r/ 103 

Submetallurgical-grade c/ do. 3 3 3 3 3 

Total do. 634 370 287 283 327 

Graphite, natural: | 

Amorphous 22,600 35,300 30,500 42,600 29,900 

Crystalline 2,370 1,940 985 960 960 е/ 
Gypsum and anhydrite, crude (yeso) 5,430,000 4,770,000 5,160,000 5,340,000 5,530,000 
Lime, hydrated and quicklime е/ thousand tons 6,000 6,500 6,500 6,500 6,500 
Magnesium compounds: 

Magnesite 579 600 е/ == 1,530 1,120 

Magnesia 15/ 122,000 112,000 125,000 125,000 e/ 125,000 е/ 
Mica, all grades 5,860 5,590 5,870 6,440 7,060 
Nitrogen: ЇЧ content of ammonia 2,160,000 2,220,000 2,200,000 1,760,000 r/ 2,030,000 
Perlite 42,400 48,900 42,600 34,600 34,600 
Phosphate rock 16/ 623,000 596,000 515,000 r/ 237,000 r/ 556,000 
Salt, all types thousand tons 7,140 7,530 7,400 7,490 7,460 


Sodium compounds, n.e.s.: 
Carbonate (soda ash): e/ 17/ 


Natural 190,000 190,000 160,000 160,000 160,000 
Synthetic 259,000 259,000 280,000 280,000 280,000 
Sulfate, natural (bloedite) 18/ 545,000 518,000 534,000 500,000 e/ 527,000 
Stone, sand and gravel: 
Calcite, common 445,000 458,000 476,000 423,000 423,000 
Dolomite 482,000 471,000 466,000 545,000 588,000 
Limestone 19/ thousand tons 27,400 29,500 31,800 34,000 36,400 
Marble 681,000 750,000 860,000 987,000 1,130,000 
Quartz, quartzite, glass sand (silica) 1,170,000 1,200,000 1,130,000 1,310,000 1,360,000 
Sand thousand cubic meters 44,700 44,000 46,300 47,600 48,900 
Gravel do. 37,700 39,700 42,600 43,700 44,900 
Strontium minerals, celestite 66,300 62,200 61,100 71,900 111,000 
Sulfur, elemental: 
Frasch process thousand tons 1,440 1,040 710 102 == 
В uct: 
Of metallurgy е/ do. 290 280 817 730 2,010 7/ 
Of petroleum and natural gas do. 682 754 715 804 877 
Other do. == 20 == 30 e/ 30 e/ 
Total e/ do. 2,410 2,090 2,300 1,670 2,920 
Talc 13,500 11,900 19,600 14,400 14,400 
Vermiculite 132 117 125 134 300 
Wollastonite | 11 400 13,900 27,400 35,800 35,800 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Run-of-mine: 
Metallurgical thousand tons 5,790 4,540 3,640 r/ 4,500 r/ 4,630 
Steam do. 4,220 4,870 5,060 r/ 5,720 1/ 6,800 
Total do. 10,000 9,400 8,700 10,200 11,400 
Washed metallurgical coal do. 850 210 1,610 1,710 е/ 1,800 е/ 
Coke: 20/ 
Metallurgical do. 2,320 2,010 1,890 1,890 1,930 
Imperial do. 6 3 2 3 3 
Breeze do. 16 98 144 49 49 
Total do. 2,340 2,110 2,030 1,940 1,980 


Sec footnotes at end of table. 


TABLE 1--Continued 
MEXICO: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 
MINERAL FUELS AND RELATED MATERIALS--Continued 
Gas, natural 
Gross million cubic meters 37,700 37,600 37,100 37,000 37,500 
Marketed do. 34,100 33,700 32,700 35,700 36,000 e/ 
Natural gas liquids thousand 42-gallon barrels 156,000 165,000 165,000 170,000 е/ 170,000 е/ 
Petroleum 
Crude do. 930,000 977,000 974,000 r/ 976,000 r/ 980,000 
Lease (field) condensate do. 1,830 1,440 1,640 1,500 e/ 1,500 e/ 
Total do. 932,000 978,000 976,000 r/ 978,000 982,000 
Refi ucts 
Liquefied petroleum gas do. 20,000 r/ e/ 25,200 r/ 20,100 r/ 21,500 1/ 24,100 
Motor gasoline do. 154,000 153,000 148,000 r/ 152,000 r/ 157,000 
Jet fuel do. 18,600 22,600 r/ 23,700 r/ 26,300 r/ 27,000 
Kerosene do. 5,780 3,650 r/ 4,020 1/ 3,650 r/ 3,290 
Distillate fuel oil (diesel) do. 94,400 101,000 101,000 r/ 97,500 r/ 104,000 
Lubricants do. 2,680 2,920 r/ 2,920 r/ 2,560 r/ 2,560 
Residual fuel oil do. 159,000 152,000 157,000 162,000 r/ 156,000 
it do. 5,770 7,670 r/ 8,400 r/ 8,760 г/ 11,700 
Unspecified and refinery fucl and losses do. 20,000 r/ e/ 19,000 r/ 19,900 r/ 20,700 r/ 24,400 
Total do. 480,000 r/ e/ 487,000 r/ 485,000 r/ 495,000 r/ 510,000 


e/ Estimated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through Aug. 31, 1995. 

3/ In addition to the commodities listed, additional types of crude construction materials are produced, but output is not reported and available 
information is inadequate to make estimates of output levels. 

4/ Sb content of antimonial lead and impurc bars plus refined metals. 

5/ As content of white and black (impure) arsenic troioxide. 

6/ Refined metal plus Bi content of impure smelter products. 

7/ Reported figure. 

8/ Series reported by CAMIMEX. Tonnages reflect a 2.596 metal loss in smelter. 

9/ Includes cathode copper from the Cía. Mexicana de Cananea, S.A. de С.У. electrowinning plant, in metric tons, as follows: 1990--26,900; 
1991--32,000; 1992--27,900; 1993--30,000 (revised); and 1994--26,900. 

10/ Less than 1/2 unit. 

11/ Includes flat, nonflat, and seamless pipe steel products. 

12/ Pb content of antimonial lead and impure bars plus primary refined metals. 

13/ Mostly oxide nodules; includes smaller quantities of direct-shipping carbonates and oxide ores for metallurgical and battery applications. 
14/ Based on exports, comprised mostly of pumice stone and emery (a granular, impure variety of corundum). 

15/ Reported by Industrias Pefioles, S.A. de С.У. as the only major producer. 

16/ Includes only output used to manufacture fertilizers. 

17/ Total sodium carbonate reported by Asociacién Nacional de la Industria Quimica. 


18/ Series reflects output reported by Industrias Pefioles plus an additional 22,000 tons estimated production by Sulfato de Viesca. 
19/ Excludes that for cement production. 


20/ Includes coke made from imported metallurgical coal. 


TABLE 2 
MEXICO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 


Commodi and major equity owners Location of main facilities 1/ capaci 
Aluminum Aluminio S.A. (Nacobre, /7.8%; Carso melter at Veracruz, Ver 94. 
Group, 2096 
Antimony ia. Minera y Refinadora Mexicana, an Jose Mine, Catorce, S.L.P. 5 
S.A. (private Mexican, 51%; 
Cookson Ltd., 4996 
sante Barıta de Sonora, S./ ро Асегего Vlazatan, Son 54. 
del Norte, S.A. de C.V., 100% 
Do. ‘Minera Capela, S.A. (Penoles, 100% a Minita Mine, Coalcoman, Mich. D. 
Do. Minerales y Arcillas, S.A. de C. V. (private aleana, N.L. 08. 
Mexican, 100% 
Do. do. Apodaca, N.L. 50. 
Do. Sarita de Santa Kosa, S.A. de C. V. (private Muzquiz, Cog 5. 
Mexican, 100% 
»ment ementos Mexicanos, S.A. de C. V. (private Monterrey, N.L.; Torreon, Coah.; 5,9 /0 (Monterrey 
Mexican, 10096 Huichiapan, Hg.; Valles, S.L.P. Group). 
Do. ementos Anahuac, 5./ ementos son, Gto.; Merida, Yuc., Паперапіа, 5,9/0 (Maya 
Mexicanos, 100% Mex.; Tamuin, S.L.P. Group). 
Do. ementos lolteca, S.A ementos Atotonilco, Hgo.; Zapotiltic, Jal.; Tula, ,150 (Tolteca 
Mexicanos, 10094 Hgo.; Hornillos, Sin.; Hermosillo, Son Group). 
Do. ementos Guadalajara, S.A. (Cementos nsenada, B.C.N.; Guadalajara, Jal.; 4,44 gusa 


Mexicanos, 100%) Hermosillo, Son.; Hidalgo, N.L. Group). 
ее Iootnotes at end of table. 


TABLE 2—Continued 
MEXICO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 
Major operating companies Annual 


Commodi and major equity owners Location of main facilities y apaci 
sment--Continuec smentos / A. de С.У. DE 1go.; Ramos pe, Coah. 3,500. 
(Holderbank, 49%) "Macuspana, Tab.; Са1егаз, Col.; 
Orizaba, Ver.; Acar ulco, Gro. 
Do. ociedad Cooperativa La Cruz Azul (private asso, rigo,; La Cruz Azul, Os 1,600. 
Mexican, 100% 
Do. xmentos Chihuahua, S.A. de C. V. (private thuahua, n., Cuidad Juarez, Chih. ,160. 
Mexicanos, 10096 
„оа Minerales de Monclova, S.A. (Altos Hornos de Mimosa, Palau mines, Muzquiz Washing ‚00. 
Mexico, S.A., 100%) Plant at Palau, Coah., and Coking Plant 
at Monclova, Coah 
Do. arbonifera de San Patricio, S.A. de C. V. Progresso, Coah. К 
private Mexicanos, 100% 
Do. ndustrial Minera Mexico, S.A. de C. V. Nueva Kosita, Coah. UU 


C.V. 3/ (Grupo Mexico, 74%; Asarco 
Inc. of U.S. and others, 26% 


Do. Minera Carbonifera Rio Escondido, 5./ Minal, Mina II, and Tajo I at Nava 4,000. 
(MICARE) (Grupo Acerero del Norte, and Piedras Negras, Coah. 
5196; Mission Ene BY 49% | 
opper Мехісапа de Cobre exico Desarollo a Caridad Mine and smelter at Nacozari 50 smelter, 
Industrial Minero, 96. 4% 3/ de Garcia, Son. 16 leaching. 
Do. Viexicana de Cananea, S.A. (Mexicana de Vine and smelter at Cananea, Son. ) smelter, 
Cobre, S.A., 76.1%; ACEC Union Miniere, S.A. 20 leaching. 
‘of Belgium, 21 2%, Workers Union, 2.7% 
Do. Minera Mania, S.A. de C. V. (Empresas Frisco, ananea District, Son. 
51%; Cominco Resources International, 49% 
erroalloys ia. Minera Autlan, S.A po Ferrominero, 54%; Plantin lamos, Ver. 10. 
Minas de Basis, S.A. de C.V., 3296; Broken Plant in Teziutlan, Pue. 38. 
Hill Property Co. Ltd. of Australia, 1496 
uorspar 1a. Minera Las Cuevas, S.A alitera (Zaragoza), S.L.P. D. 
Grupo Industrial Camesa S.A. de C.V.) 4/ 
Do. uorita de Mexico, S.A. de C. V. (private Vines at La Encantada range and plant JU. 
Mexican, 5196; AIMCOR, 49% at Muzquiz, Coah. 
ola ograms Cia. Fresnillo, S.A. (Industrias Penoles, 5.А resnillo Mine, Zac. ‚боб. 
de C.V., 60%; AMAX, 40% 
Do. jo. Minas de San Luis, S.A. (Industriales ayoltita, Dgo. ,400. 
Luismin, 100% 
Do. do. Cia. Minera de Santa Gertrudis (Grupo anta Gertrudis Mine, Son. ,000. 
Ariztegui, 5196; Phelps Dodge, 4996 
Do. do. Exploraciones El Dorado, S.A. de C.V., 70%; à Colorada Mine, Son. B00. 
Minerales Sotula, 30% 
Do. do. Minera Hecla (Е | à Choya Mine, Son. ,000. 
Do. do. Walhalla Mining Co. N Amelia Mine, Son. ‚300. 
Jo. jo. Cia. Minera las Torres, S.A. de C. V. 00 А uanajuato, Gto. D. 
Industrias Penoles 
Do. do. Cia. Minera ubo, 5.А. de C. V. (private Jo. 
Mexican, 100% 
Jo. йо. Sociedad Cooperativa Minero Metalurgica jo. 


Santa Fe de Guanajuato (private 
Mexican, 10096 
aphite rafitos Mexicanos S.A. (Ситт ourdes and San Francisco Mines, Son. 50. 
Moore Graphite Co. of the U. SS 2596; 
private Mexican, 75% 


psum ia. Occidental Mexciana, S.A. (private anta Kosalia on San Marcos Island, B.C.S. ‚00. 
Mexican, 51%; Domtar, Ltd. of 
Canada, 49% 

ron ore po Acerero del Norte, 29%; Caribbean Репа Colorada Mine and pellet plant near ‚000. 
ISPAT, 29%; Hylsa de Mexic, S An 42% Manzanillo, Col. 

Do. iderurgica Lazaro Cardenas-Le chas, S./ errotepec, Volcan, and Mango deposits in ‚900. 
SICARTSA) (Grupo Villacero, 8096; Las Truchas project area, and pellet 
Government, 2096 plant, Mich. 

Lead and zinc Mexico Desarollo Industrial Minero, S./ arcas, S.L.P.; San Martin, Zac.; Santa ) (lead), 
(Grupo Mexico, 7496; Asarco Inc. of U.S. Eulalia, Chih.; Taxco, Gro.; Rosario, Sin.; 150 (zinc). 
and others, 2696) lead smelter at Chih, lead refinery at 

Monterrey, N.L., zinc refinery at S.L.P. 
Do. ndustrias Penoles, S.A. de C. V. (private Mines at La Encantada, Coah.; Fresnillo, ) (lead), 
Mexican, 97%; U.S. private, 396) Zac.; Naica, Chih.; Bismark, Son. 60 (zinc). 


Rey de Plata, Gro. (60% Outokump, 
40%); Metallurgical complex at Torreon, 
Coah., with silver, lead, and zinc 

smelter and/or refineries operated 

by Met-MexPenoles (Penoles, 100%). 


Do. Minera San Francisco del ro, S.A. de C.V. an Francisco del Oro, Chih. 4 (lead), 
Frisco, S.A. de CY 100%) 30 (zinc). 
Do. Vinera Keal de Ángeles, 5. V Noria de Angeles, Zac. ә 


(Frisco, S.A. deC V. 100%) n0 41 (zinc). 
ee footnotes at end of table. 


Major operating companies Annual 
Commodi and major equity owners Location of main facilities 1/ capaci 
Manganese 1a. Minera Autllan, S.A errominero, Volango Mine, Hgo. 460. 
54%; Minas de Basis, S.A. de C.V., 32%; Nonoalco Mine, Hgo. 26. 
Broken Hill Property Co. Ltd. of Gomez Palacio, Hgo. 35. 
Australia, 14% 
Molybdenum Mexicana de Cobre, S.A. (Mexico Desarollo aridad Mine, Molybdenum plant, Son. б. 
Industrial Minero, 96 4%) 
Petroleum thousand 42-galion Petroleos Mexicanos (PEM pmalcalco, Poza Rica, Ver., ,200. 
barrels рег da Government, 10096 and Gulf of Campeche, Cam. districts 
alt xportadora de Sal, 5.7 A) (Fideicomiso olar salt complex at Guerrero Negro, JOU 
de Fomento Minero, 51%; Mitsubishi B.C.S. 
D., 49% 
ilver ograms industrias Penoles, S.A. de C. V. (private Маса, Chih.; Fresnillo, Zac.; Las Гоггеѕ, 34,00€ 
Mexican, 9796; U.S. private, 396) 6/ Gto.; Cuale, Jal.; La Negra, Qro; La 
Encantada, Coah.; La Minita, Mich. 
Do do. Mexico Desarollo Industrial Minero, S.A an Martin Mine, Sombrerete, Zac.; Гахсо, 57,000 
(Grupo Mexico, 74%; Asarco Inc. of U.S. Gro.; Charcas, S.L.P.; Santa Eulalia, 
and others, S Chih.; Refiney at Monterrey, N.L. 
Do. do. Minera Real de / V. Open pit mine and concentrator at Noria 324,000 
Frisco, S.A. de С. V. 100%] de Angeles, Zac 
odium carbonate osa Гехсосо, ake Texcoco, Mex., from subsurface brines 00. 
odium sulfate Quimica Magna, S.A. a’ ubsurfaces brines at Laguna de D. 
Industrias Penoles, $. A. de C.V., 100% ey, Coah. 
tee Altos Hornos de Mexico, S.A. (AHN teelworks at Monclova, Cos ron ore 300. 
Grupo Acereros de Norte (GAN from Pena Colorada Mine in Col.). 
Do. 1ylsa de Mexico, S.A. Direct-reduction units at Monterrey, N ,800. 
(Grupo Industrial ALFA, 10096) and Puebla, Pue., (Iron ore from Cerro 
Nahuatl Mine in Col.). 
Do. iderurgica Lazaro Cardenas-La Port of Lazaro Cardenas, Mich. ,300. 
S.A. (SICARTSA) (Grupo Villacero, 8094. 
Government, 20% 
Do. iderurgica del Balsas, S.A 3A. АК TSA II Plant Facilities as Lazaro „000 (steel), 
(Caribbean ISPAT, 10096) Cardenas Plus 29% share in the Pena 1, 500 (steel 
Colorada Mine. plate). 


trontium (celestite 


ullur 


in è 
Do. 
DO. 


tate abbreviations: Baja 


alifornia Norte (B. .».), Campeche 
(Coah.), Colima (Col.), Distrito Federal (D.F.), Durano (Dgo.), Guanajuato (Gto. ), Guerrero (Gro.), Hidalgo (Hgo.), "Jalisco (Jal.), Mexico (Mex.), 


ABLE 2--Continued 


T 
MEXICO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


ia. Minera La Valenciana (private 
Mexican, 10096 
Azufrera Panamericana, S.A. (AF 
(Fideicomiso de Fomento Minero, 96%; 
private, 4% 
ia. Exploradora del istmo, 5.7 
(Government, 64%; Texasgulf, Inc., 34%; 
private, 2% 
Metales Potosi, S.A. (private Mexican, 100% 
stano Electro, S.A. 
undidora de Estano, 5.A. (private 
Mexican, 100% 
.), Baja California Sur (В. 


an Agustin Mine in Coah. 


oachapa, Patapa, Jaltipan, Ver. 


existepec, Ver. 


an Luis Potosi, S.L.P. 
| lalnepantia, Mexico, D.F. 
an Luis Potosi, S.L.P. 


am. J, 1араѕ inuanua 


Danutia 


Michoacan Mich.), Nuevo Leon (.L.) Oaxaca (ax. Puelba (Pue.), Queretaro ( Qro.) San Luis Potosi (S.L.P.), Sinaloa (Sin.), Sonora (Son.), Tabasco 
(Tab.), Veracruz (Ver.), Yucatan (Yuc.), and Zacatecas (Zac.) 
2/ Operation was shut down in 1989. 

3/ In Aug. 1994, Mexico Desarrollo Industrial Minero and Grupo Industrial Minera Mexico were reorganized to form Grupo Mexico. 
4/ Grupo Industrial Camesa, S.A. de С.У. is owned by private Mexican (59.4%) and Noranda, Inc. of Canada (40.6%). 

5/ PEMEX operates nine refineries with an installed capacity of 1.68 million barrels per day. 

6/ Includes capacity from Cia. Fresnillo, S.A. de C.V. 
7/ Operation was shut down in 1993. 

8/ Smelter output from mostly imported concentrates. 


ТАВГЕ 3 
MEXICO: RESERVES OF SELECTED MINERAL 
COMMODITIES FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity 1/ Reserves 
Antimony 181 
Barite 7,000 
Bismuth metric tons 10,000 
Cadium do. 35,000 
Copper 14,000 
Fluorspar 2/ 19,000 
Gas, natural 3/ billion cubic meters 1,940 
Graphite, natural 3,100 
Lead 3,000 
Manganese 3,600 
Mercury metric tons 5,000 
Molybdeum do. 90,000 
Petroleum, crude 3/ million 42-gallon barrels 49,800 
Selenium metric tons 4,000 
Silver do. 37,000 
Sodium carbonate, natural 180,000 
Sodium sulfate, natural 165,000 
Sulfur4/ 75,000 
Zinc 6,000 


1/ АП metals expressed in metal content. 

2/ Measured as 100% calcium fluoride. 

3/ Yearend 1994. Source: PEMEX Statistical Yearbook 1994. 
4/ Sulfur in all forms. 
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THE MINERAL INDUSTRY OF 


MOLDOVA 


By Richard M. Levine! 


Moldova had a small mineral industry, the output of 
which, according to Soviet statistics, accounted for less 
than 1% of the value of Moldova's industrial output in 
the mid-1980's. The mineral industry was primarily 
engaged in the mining and production of industrial 
minerals, including cement, dimension stone, gypsum, 
limestone, and sand and gravel. More than 100 deposits 
in Moldova were being exploited for industrial minerals. 
Moldova also had a steel minimill in Rybnitsa. Moldova 
had been receiving more than 90% of its industrial raw 
materials and more than 98% of its fuels from other 
regions of the former Soviet Union (FSU). 

In 1994, the Government of Moldova approved the 
statute "On the Procedures and Size of Payments for the 
Use of Underground Resources" which allowed for 
calculations to determine the amount of payments to be 
made for developing mineral deposits. The size of the 
payments would depend on the overall value of the 
deposit, the mineral content of the deposit, the length of 
time required for development, and other risk factors. 
The payments reportedly were to range between 2% to 
5% of the value of the minerals.? 

Moldova's gross domestic product(GDP) in 1994 
reportedly decreased by 30% compared with 1993, while 
industrial output fell by almost 30%. These decreases 
were in sharp contrast to the preceding year, when GDP 
reportedly fell by less than 5% and industrial output 
increased. The decrease in GDP in 1994 was attributed, 
in part, to the severe drought in the country? 

Moldova's chief source of electric power was the 
Dnestrovsk powerplant which supplied about 85% of all 
electricity consumed in Moldova. It lacked fuel for 
continuous operations in 1994 because of Moldova's 
inability to pay for needed fuel imports.* 

At yearend 1994, Moldova was in debt to Russia's 
Gazprom concern for natural gas deliveries. As part of 
the solution, a joint stock company was founded by 
Russia's Gazprom concern and the Moldovagas, 
Moldovatransgas, and the Tiraspoltransgas companies of 
Moldova. Gazprom had a 51% share in the company and 
Moldova contributed pipelines and gas distribution 
stations valued at $80 million which would be subtracted 
from Moldova's gas debt. Furthermore, in 1995, 
Moldova would be able to import gas from Russia at a 
much lower price than in 1994, paying only $58 per 


1,000 cubic meters (m?) of gas in 1995, compared with 
$80 for the same amount in 1994. 

This new company will enable Russia to increase the 
transit of gas through Moldova as well as operate and 
maintain the pipeline system, which is badly in need of 
repair. At present, natural gas comprises 30% of 
Moldova's total fuel consumption.? 

Moldova reportedly reached an agreement with Iran to 
obtain 90% of its crude oil needs from Iran in 1995 at 
below world prices. Iran reportedly will sell Moldova 
2.5 million metric tons (Mmt) of crude oil in 1995 and 
Moldova will be able to import 12.5 Mmt of crude oil 
from Iran during a 5-year period at a price 1096 below 
world levels. The oil will be delivered by Moldovan 
tankers to the Romanian port at Constanta for refining. 
Moldova will pay Iran in hard currency and goods, 
including pumps, carpets, sugar, meat, and other 
products.° 

Moldova is on the western edge of the FSU. It is 
bordered by Romania to the west and is otherwise 
encircled by Ukraine. It was the second-smallest FSU 
republic in area. Moldova has one major waterway, the 
Diester River, which flows through Belarus, Moldova, 
and Ukraine to the Black Sea southwest of Odessa. 

Because of its location, history, and ethnicity, 
Moldova has cultural and economic links with Romania, 
as well as with Ukraine, Russia, and the other FSU 
states. Moldova’s history and ethnic composition are a 
factor regarding its future economic апа political 
relations with Romania and other countries of the 
Commonwealth of Independent States (CIS), and the 
country has undergone civil strife caused by a Russian 
separatist movement in the Dniester region. The country 
shares a common border with Romania and the 
Moldovan language is a form of the Romanian language. 
While over 65% of its population is ethnic Moldovan, 
13% of the population is ethnic Russian and 14% ethnic 
Ukrainian. 

Moldova was almost entirely dependent on outside 
sources for its mineral raw material requirements with its 
mineral supplies having come almost entirely from the 
countries of the FSU. The nation is currently seeking 
to expand its suppliers beyond that of the countries of 
the FSU, and appears to have found a replacement in 
Iran for its oil previously supplied by Russia. However, 
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Moldova's mineral supply situation still will be linked, 
for the near future, to its trade with the countries of the 
FSU for a large percentage of its mineral requirements. 


'Text prepared June 1995. 
Interfax Mining and Metals Report, Denver, Colorado, Nov. 11-18, 


JInterfax Business Report, Denver, Colorado, Feb. 7, 1995, p. 3. 

*Foreign Broadcast Information Service, U.S. Government publication, 
Washington, DC, SOV-95018, Jan. 27, 1995, p. 81, Basapress, in 
English, Chisinau, 1950 gmt, Jan. 25, 1995. 

*Foreign Broadcast Information Service, U.S. Government publication, 
Washington, DC, SOV-95-008, Jan. 12, 1995, p. 48, Chisinau, INFOTAG 
in English, 1930 gmt, Jan. 10, 1995. 

“Summary of World Broadcasts, British Broadcasting Corp., Reading, 


1994, p. 3. England, SUW/0358, p. WD/6. Nov. 11, 1994. . 
TABLE 1 
MOLDOVA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/2/ 
(Thousand metric tons unless otherwise specified) 
Commodity 1992 1993 1994 

Cement 980 1,000 3/ 1,000 
Cement raw materials: 

Clays 400 350 250 

Limestone 1,500 1,400 1,000 
Gypsum 300 250 150 
Sand and gravel thousand cubic meters 5,000 4,000 3,000 
Steel, crude 619 3/ 604 3/ 632 3/ 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes estimates and data based on information available through June 9, 1995. 
3/ Reported figure. 

TABLE 2 
MOLDOVA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Metric tons unless otherwise specified) 
Commodity Major operating companies Location of main facilities Annual capacity e/ 
Cement Rybnitsa cement plant Rybnitsa 2,500,000 
Gypsum Krivskiy and drepkauskiy In north west corner of Moldova 500,000 (total 
gypsum mines of both mines) 

Steel, crude Moldova steel plant Rybnitsa - 700,000 
e/Estimated. 


THE MINERAL INDUSTRY OF 


MONGOLIA 


By John C. Ми! 


Mongolia is a mineral-rich country. According to the 
Ministry of Energy, Geology, and Mining, about 80 
different minerals had been discovered in Mongolia. Of 
these findings, about 500 deposits of 40 different 
minerals had been evaluated and about 150 deposits were 
being worked. In Mongolia, coal, copper, fluorspar, and 
molybdenum were mined by large-scale operations, 
while clay, gold, gypsum, limestone, sand and gravel, 
salt, silica, tin, tungsten, and uranium were mined by 
medium- and small-scale operations. Most of the mining 
operations were in the north-central and eastern parts of 
the country. In 1994, Mongolia remained the world's 
fifth largest fluorspar producer and was an important 
producer of copper and molybdenum in the North Asian 
region. 

According to the State Statistical Office of Mongolia 
(SSOM), the Mongolian economy, as measured by real 
gross domestic product (GDP), grew 2.1% in 1994, the 
first increase since 1989. By 1994, Mongolia's GDP was 
$633 million.? The mining industry, for the first time in 
5 years, also registered a 3.7% growth in 1994 because 
of increased output of copper, gold, and silver. The 
output of the minerals industry accounted for more than 
45% of Mongolia's gross industrial production and its 
minerals exports accounted for more than 65% of the 
country's total export earnings. 

According to the Ministry of Trade and Industry, the 
two-way merchandise trade declined by 28.396 to $546 
million, with export earnings of $324.3 million and 
import bills of $221.7 million in 1994. Russia remained 
the top trading partner of Mongolia, accounting for 40% 
of overall two-way trade in 1994. According to SSOM, 
the major export mineral commodities in 1994 were 
copper concentrate, 406,900 metric tons (mt); fluorspar 
concentrate, 88,000 mt; and molybdenum concentrate, 
5,200 mt. Mongolia exported 1,104 kilograms (kg) of 
gold in 1994. The major import commodities in 1994 
were refined petroleum products, ferrous and nonferrous 
metal products, and fertilizer materials. Imports of 
petroleum products dropped by more than 30% in 1994 
because of reduced consumption. 

In March 1994, the central Government established the 
Ministry of Energy, Geology, and Mining by combining 
the Ministry of Fuel and Energy with the Ministry of 
Geology and Mineral Resources to manage and 
administer the country's mineral resources. Four 


departments comprised the Ministry: the Energy 
Department manages the country's energy resources, 
including power services and supply; the Geological 
Department conducts geological surveys, and collects 
and maintains geological information; the Mining 
Department administers coal and metal resources; and 
the Cooperation Department oversees the Ministry's 
external affairs. 

To govern exploration and mining of Mongolia's 
mineral resources, the Great People's Hural (national 
assembly) passed a new mining law in December 1994. 
The new mining law was scheduled to become effective 
on January 1, 1995. Some of the major provisions of the 
new mining law are as follows:? 

€ To apply for a mining license, feasibility studies, 
environmental impact statements, and plans for limiting 
adverse environmental effects are required. 

© A single entity may receive up to five licenses for 
mining deposits, but may receive more than five, if the 
entity is involved only in mineral exploration. 

€ Exploration licenses are valid for 3 years, but may 
be extended twice for up to 4 additional years. 

€ The area of exploration blocks may not be smaller 
than 8 square kilometers (km?), but not be larger than 
4,000 km’. 

€ Exploration license holders may not mine, process, 
or sell resources without obtaining a separate license for 
that activity. 

€ The Government may freeze exploration work for 
up to 90 days if the license holder is found to be in 
violation of the terms of the license. 

€ The exploration license will provide for a fee of 
1.596 to 12.596 of the proceeds of sale. 

€ The entity granted a license to mine may undertake 
necessary operations, extract, and own the resources in 
conformance with the terms of the law, and subcontract, 
as needed. 

€ The mining entity must start pre-exploration 
activities within 1 year of receiving the license and begin 
production within 5 years, although an extension may be 
permitted. 

According to SSOM, production of copper and 
molybdenum concentrates by the Erdenet Combine from 
the Erdenet Mine in Bulgan Aymag of northern 
Mongolia was 343,300 mt and 4,396 mt, respectively, in 
1994. The copper concentrate contained about 29% of 
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copper and the molybdenum concentrate contained about 
47% of molybdenum. The Erdenet Copper Corp., the 
Mongolian-Russian joint venture of the  Erdenet 
Combine, was owned 51% by the Government of 
Mongolia and 49% by the Government of Russia. 

Outokumpu Technology, a subsidiary of Outokumpu 
Oy of Finland, completed a $6 million project for 
upgrading one line of the Erdenet copper concentrator 
using Outokumpu's equipment and technology in 1994. 
The Combine reportedly paid Outokumpu for its goods 
and services with molybdenum concentrate,^ and planned 
to negotiate with Outokumpu for further upgrading and 
expansion of the concentrator at a cost of about $35 
million. 

In early 1994, the Combine signed an agreement with 
RCM Inc. of the United States to extract copper from a 
nearby mine dump and other material at the Erdenet 
Mine site. According to RCM, a joint-venture firm, 
called ERDMIN, was established to conduct a feasibility 
study in summer 1994. In fall 1994, ERDMIN decided 
to construct a solvent-extraction and electrowinning (SX- 
EW) plant. By yearend 1994, engineering design of the 
SX-EW plant having an initial capacity of 3,000 metric 
tons per year (mt/a) of high-purity refined copper was 
completed. Construction of the SX-EW plant was 
scheduled to begin in 1995. ERDMIN is owned 51% by 
the Erdenet Combine and 49% by RCM. 

Exports of copper concentrate rose to 406,900 mt in 
1994 from 394,500 mt in 1993. Exports of copper 
concentrate went mainly to Russia and Japan. Under an 
intergovernmental protocol agreement, Mongolia was to 
export about 138,000 mt/a to Russia. Under a separate 
trade agreement with Itochu Corp. of Japan, Mongolia 
was to export about 35,000 mt/a of copper concentrate 
to Japan. However, according to Russian and Japanese 
trade statistics, Russia received only 97,500 mt and 
Japan received 38,820 mt in 1994. Other important 
buyers of copper concentrate in 1994 included 
Norddeutsche Affinerie of Germany and Outokumpu Oy 
of Finland. Exports of molybdenum concentrate went to 
Russia and Finland.? 

In prior years, statistics on production and trade of 
gold was classified as a state secret in Mongolia. 
However, according to a recent issue of the Monthly 
Bulletin of Statistics, published by SSOM, Mongolia's 
gold production was 1,117 kg and 1,975 kg, 
respectively, in 1993 and 1994; and gold exports in 1994 
were 1,104 kg. Additionally, gold recovered as a 
byproduct from copper concentrate in 1994 was 
estimated at 170 kg. 

In 1994, most gold mine production was by several 
State-owned mining companies and a large number of 
small-scale miners operating at about 20 placer deposits 
in north-central Mongolia. Major gold mining areas were 
Tolgoyt (Tolgoit), Ikh Ulent, Sharin Gol, Havchuu, Ikh 
Uvuljuu, and Burhant, all in north-central Mongolia; 
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Mukhar Егер and Uvur Chuluut in the Bayakhongor 
area; and Hailaast, Tosongin Gol, and 13 other placer 
deposits along the Tuul River in Zaamar area of north- 
central Mongolia. 

Morrison Knudsen Gold Co. (MK Gold), a majority- 
owned subsidiary of Morrison Knudsen Corp. (MK) of 
the United States, reportedly informed the Government 
in December 1994 that it was terminating its joint- 
venture project with Mongol Erdene Mining to develop 
and produce gold at the Boroo deposit in Tov Aymag. 
According to MK Gold, 62 mt of gold reserves, 
previously estimated by East German specialists, were 
overstated. MK Gold reduced the estimated gold 
reserves to about 37 mt, after reportedly spending about 
$1 million on exploration and feasibility studies. Of the 
37 mt of gold reserves, MK Gold stated that only about 
5.4 mt were easily recoverable. Meanwhile, the 
Government was preparing to issue a tender offer on the 
Boroo project to bring in another operator to participate 
in the project. According to Mongol Erdene, several 
companies had expressed interest in the project.° 

In August 1994, a geological survey team of the Metal 
Mining Agency of Japan (MMAJ) reportedly discovered 
a guartz vein of gold in a drilling survey area of Oloon 
Ovoot in southern Gobi, about 450 kilometers (km) 
southeast of Ulaanbaatar. According to MMAJ, which 
had a 3-year joint exploration agreement with the 
Government, the ore reserves of the gold-bearing 
deposits in the area were estimated at 300,000 mt 
grading 3 to 7 grams of gold per mt of ore.' 

Production of tin and tungsten remained at a low level 
in 1994. Tin mining operations were at the Bain-Mod 
(Modot) and Khujkhan deposits in Hentiy. According to 
the Mongolian Embassy in Washington, DC, the State- 
owned Mongol Erdene Mining had reopened the 
Burentsogt Mine in Dornod Aymag in southeastern 
Mongolia. The two tungsten mines operated at the Ulaan 
Uul and Khovd Gol in Bayan Olgiy in Western 
Mongolia, and at Tsagaan Davaa in Tov Ayamg in 
north-central Mongolia, near Ulaanbaatar, were closed 
in 1994. The Government continued to promote further 
exploration and development of the Undur Tsagaan 
tungsten deposit in Hentiy, where ore reserves had been 
estimated at 141 million metric tons (Mmt) grading 
0.124% tungsten trioxide. 

During 1993 and 1994, cement production remained at 
a very low level reportedly because of the continued low 
level of construction activities in the national capital and 
other industrial areas. Hutol Cement and Lime Combine, 
about 65 km southwest of Darhan, operated a limestone 
quarry with a capacity of 750,000-mt/a, a 500,000-mt/a 
cement plant, and a 65,000-mt/a hydrated lime plant. 
The status of the 150,000-mt/a cement plant operated by 
Darhan Cement Co. in Darhan was unknown. 

Production of direct-shipping  metallurgical-grade 
fluorspar was estimated at about 80,000 mt, while 


production of acid-grade calcium fluoride was 88,000 mt 
in 1994. Exports of both metallurgical-grade fluorspar 
and acid-grade calcium fluorite (fluorspar concentrate) 
went principally to Russia. Mongolsovtsvetmet, a joint- 
venture firm owned 51% by Mongolia and 4996 by 
Russia, operated an underground mine and an open pit 
mine as well as a fluorspar concentrator at Bor Ondor in 
Hentiy Aymag. It also operated open pit mines at Khar- 
Airag, Khajuu (Khazhu) Ulaan, and Urgon (Orgon) in 
Dorngovi Aymag, and an underground mine at Berh in 
Henity Aymag. Because of reduced Russian demand, 
Mongolsovtsvetmet was planning to export its high-grade 
calcium fluorite to Western World countries. 

Coal production dropped to an 8-year low in 1994 
because of the continued shortage of fuel for power, 
spare parts for mining equipment, and tires for dump 
trucks. The Baga Nuur Mine and the Shariyn Gol Mine 
were the two major producing mines with a monthly 
output of 250,000 mt and 140,000 mt, respectively, in 
1994. The Shivee Ovvo Mine, which had an average 
monthly production of 54,000 mt in 1993, was not 
operating most of 1994. 

Major development of the Tavan-tolgoyt coal deposit 
had reportedly not been carried out because of its remote 
location and lack of nearby water resources and 
infrastructure. The Government reportedly was seeking 
Japanese financial assistance for construction of a 400- 
km railway and for the development of a large-scale coal 
mine. Coal reserves at the Tavan-tolgoyt in the 
southernGobi were estimated by the Government at 
5,000 Mmt, of which about 2,000 Mmt were high- 
quality bituminous coal of metallurgical-grade. 

Mongolia had not produced oil and gas from its Zuun 
Bayan Oilfield in Donogovi Aymag since 1970. АП of 
Mongolia's requirements for refined petroleum products 
were met by imports principally from Russia. To seek 
technical and financial assistance from the Western 
World to explore and develop oil and gas in Mongolia, 
the Government, through Mongol Gazryn Tos (MGT), 
the Mongolian state-owned petroleum company, signed 
agreements with three Texas-based U.S. oil companies, 


SOCO International Oil Corp. of Fort Worth, Nescor 
Energy Co. of Austin, and Medallion Petroleum of 
Houston. Medallion Petroleum's interests in Block XIX 
were reportedly assigned by Medallion Petroleum to 
SOCO, with Medallion Petroleum retaining revenue 
interests in the venture. 

In 1994, SOCO reportedly completed its seismic 
surveys of Blocks XXII and XIX. The first exploratory 
drilling in the southeastern part of Block XIX was 
scheduled to start in the second quarter of 1995 by a 
new partner of SOCO, P.T. BIP Energimas of 
Indonesia, which was to use a Chinese rig owned by 
Huabei Petroleum Administration Bureau of Hebei to 
drill the exploratory wells.? 

In the Zuunbayan/Tsagaan Els Oilfields, Nescor, was 
scheduled to redevelop the oil production facilities 
previously worked by the former Soviet Union and to 
explore for oil and gas in Block XIII in the East Gobi 
basin of southeastern Mongolia. Nescor also planned to 
drill its first test well there in fall 1995 and later move 
to the Tsagaan Els Oilfield. Nescor reportedly had 
received a $500,000 grant from the U.S. Trade 
Development Agency in connection with its concession.? 


"Text prepared June 1995. 

?Where necessary, values have been converted from Mongolian tugriks 
(Tug) to U.S. dollars at the rate of Tug415=U.S.$1.00in 1994. 

*U.S. Embassy in Ulaanbaatar, Mongolia. State Dep. Telegram 00009, 
Dec. 17, 1994, p. 1. 

“Metals Finance. "Mongolia Pays by Counterpurchase." No. 1, May 
1994, p. 6. 

‘Interfax News Agency. "Russia and Mongolia Have Decided to 
Maintain Cooperation in the Mining Industry." Mining and Metal Report. 
Feb. 17-24, 1995, p. 2. The Mongolia Business Newsletter (Washington, 
DC). "Copper Mining Update." July-Aug. 1994, p. 3. 

60.5. Embassy in Ulaanbaatar, Mongolia. State Dep. Telegram 
002592, p. 1. 

"Nihon Kogyo Shimbum (Tokyo). "Discovery of Gold in Mongolia." 
Aug. 16, 1994, p. 5. 

*Oil and Gas Journal. "Wildcats Slated During 1995 in Eastern 
Mongolia." V. 92, No. 52, Dec. 26, 1994, p. 32. 

°U.S. Embassy in Ulaanbaatar, Mongolia. State Dep. Telegram 
001773, Aug. 2, 1994, p. 1. 
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TABLE 1 
MONGOLIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 p/ 1994 e/ 
Cement, hydraulic 4/ thousand tons 441 227 133 82 86 
Coal: 4/ 
Anthracite and bituminous do. 591 587 г/ 570 520 г/ 500 
Ligriite and brown do. 6,570 г/ 6,450 5,680 r/ 5,090 r/ 4,500 
Total do. 7,160 r/ 7,040 r/ 6,250 r/ 5,610 r/ 5,000 
Copper, mine output, Cu content 4/ 124,000 90,100 105,000 96,900 r/ 99,600 
Fluorspar: 4/ 
Acid grade thousand tons 119 120 97 80 e/ 90 
Metallurgical grade do. 495 250 180 100 e/ 80 
Total 614 370 277 180 170 
Gold, mine output, Au content 5/ kilograms 1,000 800 900 1,200 2,000 
Gypsum thousand tons 30 25 25 25 25 
Lime, hydrated and quicklime 4/ do. 103 76 68 5] 66 
Molybdenum, mine output, Mo content 4/ 1,580 1,720 1,610 r/ 2,050 r/ 2,100 
Salt 17,000 17,000 17,000 18,000 18,000 
Silver, mine output, Ag content 6/ kilograms 21,200 15,500 18,000 17,500 20,000 
Tin, mine output, Sn content 320 250 190 150 150 
Tungsten, mine output, W content 500 300 260 250 150 
Uranium, mine output, U content 200 130 120 100 100 


e/ Estimated. r/ Revised. p/ Preliminary. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through June 30, 1995. 

3/ In addition to the commodities listed, crude construction materials such as sand and gravel, varieties of stone such as limestone, and silica are produced, 
but available information is inadequate to make reliable estimate of output levels. 

4/ Report. 

5/ Included gold contained in copper concentrate. 

6/ Silver contained in copper concentrate. 


Source: Statistical Office of Mongolia (Ulaanbaatar). Monthly Bulletin of Statistics, Jan. 7, 1995, p. V -2. 


THE MINERAL INDUSTRY OF 


MOROCCO AND WESTERN SAHARA 


By Thomas P. Dolley! 


Morocco 


Morocco remained the largest producer of nonfuel 
minerals among North African nations in 1994. Of these 
nonfuel minerals, phosphate rock and derivative products 
comb:ned were the most important mineral commodity 
and source of foreign exchange produced in Morocco: 
Increased demand for phosphate rock in 1994, both 
domestic and foreign, caused a surge in Moroccan 
phosphate sales and exports. During 1994, the 
Government's planned offerings for privatization of 
certain elements of the mining sector were realized. 

Phosphate mining accounted for 94% of a mining 
sector that produced a variety of minerals. Additionally, 
Morocco was a significant producer of antimony, barite, 
copper, fluorspar, iron ore, lead, manganese, salt, 
silver, and zinc. 

Mining was Morocco's largest foreign exchange earner 
and usually accounted for between 3.5% and 6% of the 
gross domestic product (СОР) and 15% of employment 
in the industrial sector. Additionally, mining accounted 
for more than 9% of GDP if downstream products of the 
mineral industry were included. The GDP for 1994 was 
$30.7 billion.” 


Government Policies and Programs 


Current mining legislation in Morocco is based on 
Mining Code Bill No. 1-73-412 of August 13, 1973. 
This legislative series is also known as the 1973 Law on 
Maroccanization, which had sections repealed in 1990 
and 1992. In 1990, the mining law was revised so that 
the Government was required to respond within 2 
months to any foreign investment proposal and, if not, 
the contract presumably would be null and void. 
Generally, any mining law revisions were intended to 
expedite the bureaucratic process. Additionally, under 
the revisions, if a foreign mining company determined 
that a deposit under investigation is uneconomic, it could 
withdraw from Morocco without penalty. 

Regulations concerning the management of petroleum 
and natural gas resources were revised in June 1991 to 
provide further incentives for international companies. 
The revised law reduced the Government’s share in 
agreements with international operators from 50% to 
35%. Additionally, the law provided for corporate tax 


relief. Exploration activity would be fully deductible for 
more than 10 years for newcomer contracts and more 
than 3 years for preexisting operators in Morocco. Upon 
the discovery of a commercial hydrocarbon resource, 
concessionary fees for the corporation are not required 
for the first 28 million barrels (Mbbl) of oil or natural 
gas produced. Furthermore, the petroleum tax is waived 
covering the initial 3 years of production. To 
complement these new measures, exploration permit 
sizes were reduced to 2,000 square kilometers (km?) 
from 5,000 km?, and the minimum duration of an 
agreement was reduced from 15 years to 8 years. In 
1992, the Government abrogated the 1974 
Maroccanization Law, which pertained to petroleum 
refining and distribution. These latter legal changes were 
designed to allow foreign companies to participate in the 
privatization of parastatals (companies or agencies owned 
or controlled wholly or partly by the government) in the 
petroleum sector. The Moroccan mining laws stipulate 
the conditions for investment for a foreign operator, 
which, in general, have become more liberal with the 
more recent amendments. 


Environmental Issues 


The most pressing enviromental issue in Morocco was 
the pollution of the drinking water supply in the 
country's two most important river basins, the Sebou 
basin and Oum Er Rabia basin, from domestic, 
industrial, and agricultural sources. Silting of dams and 
the deterioration of other existing water infrastructure 
was a major concern. The World Bank recommended 
that investments should be made in repairing existing 
structures as opposed to financing new projects. Ап 
additional environmental issue currently being addressed 
in Morocco is the offshore dumping of phosphogypsum 
waste on the western coast of Morocco. The Government 
has a reforestation program for mining operations 
currently in force. 


Production 
Morocco is a major base metal producer in the 
Mediterranean basin. Morocco's base metal production 


had made impressive production increases from 1990 to 
1993. However, decreases in base metal and silver 
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production in 1994 were noted. The production 
decreases occurred despite steadily rising global market 
prices for lead beginning in late 1993 and continuing in 
1994. Moroccan production declines for 1994 were due, 
in part, to restructuring and consolidation at some mines. 
Morocco remained a major world producer of phosphate 
rock and fertilizers, including phosphoric acid, 
diammonium phosphate (DAP), апа triple 
superphosphate (TSP). Total fertilizer production for 
1994 was about 2 million metric tons (Mmt). (See table 


1.) 
Trade 


Morocco remained the world's largest exporter of 
phosphate rock. Moroccan phosphate exports increased 
in 1994 to 9.5 Mmt from 8.4 Mmt in 1993. This export 
increase was the largest since 1988. According to the 
London Mining Journal, Morocco's share of the global 
phosphate rock export market increased in 1994 to 
32.596. The largest recipient of phosphate rock was 
Spain. The Government reported that the value of 
exported phosphate rock in 1993 was about $256 
million, surging to $305 million in 1994. 

Regarding base metal exports, the Government 
reported that the value of exported zinc in 1993 was 
about $23.1 million, rising to $41.2 million in 1994. The 
Government reported that the value of exported copper 
in 1993 was about $21.4 million, rising to $29.2 million 
in 1994; and that the value of exported lead in 1993 was 
$4.3 million, rising to about $17 million in 1994. As for 
precious metals, according to the Government, the value 
of exported silver in 1993 was about $22 million, rising 
to $31 million in 1994. 

The Government and the United Nations reported that, 
in 1993, total Moroccan imports were valued at $6.8 
billion and total exports were valued at $3.8 billion. For 
1994, total Moroccan imports were valued at $6.7 billion 
with total exports valued at $4.1 billion. Morocco's 
largest trading partners were overwhelmingly members 
of the European Union, with more than 60% of 
Moroccan imports and exports. 


Structure of the Mineral Industry 


The mining industry of Morocco is controlled by the 
Government, specifically the Directorate of Mines, 
which is a department of the Ministry of Energy and 
Mines. The Directorate of Mines is charged with the 
elaboration and application of the national mining policy. 
It drafts and applies legislation and regulations pertaining 
to mining activities. The Directorate of Mines also 
controls the various parastatals and public companies 
involved in the mining industry, including the promotion 
of mining. Additionally, the Directorate of Mines 
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manages mining properties, labor concerns, 
commercialization, and studies in mining, mineralogy, 
and metallurgy. Geographic administration is designed so 
that 15 different mining districts exist within Morocco. 
In total, the mining industry employed about 60,000 
people, including 6,800 engineers and technicians. 
Approximately 12,000 laborers were involved in 
artisanal mining. 

Established in 1928, the Bureau de Recherches et de 
Participations Miniéres (BRPM) is an autonomous public 
corporation involved directly or indirectly in the 
majority of all Moroccan mining enterprises, excluding 
hydrocarbons and phosphates. BRPM employs about 
1,330 people, including 150 engineers. Founded in 
1920, the parastatal Office Cherifien des Phosphates 
(OCP) manages and controls phosphate mining and is the 
world’s largest producer of phosphate rock. OCP 
controls all aspects of the phosphate industry, including 
research, exploitation, and the production of derivative 
products, such as fertilizers. OCP employs 30,000 
people, including 700 engineers and technicians. Created 
in 1960, La Centrale d’ Achat et de Développement de la 
Région Miniére de Tafilalet et de Figuig (CADETAF) 
promotes the working of artisanal mines of barite, lead, 
and zinc in the regions of Tafilalet and Figuig. 
CADETAF provides technical, commercial, and social 
assistance to the artisanal miners. The Government 
parastatal that controls hydrocarbon exploration and 
production is the Office National de Recherches & 
d’Exploitations Petrolieres (Onarep). 

Omnium Nord Africain (ONA) is the largest private 
company in Morocco. Additionally, ONA was one of the 
largest private African companies outside of South 
Africa. The company is active in four areas: agricultural 
distribution, finance, mining, and high technology. 
ONA’s mining subsidiary, Pole Mines, is involved in 
four significant Moroccan mining ventures. Pole Mines’ 
equity ventures include the polymetallic Douar Hajar 
Mine with Cie. Miniére de Guemassa (CMG); the Bleida 
copper mine with Société Miniére de Bou-Gaffer 
(SOMIFER); the world’s only primary cobalt mine at 
Bou Azzer operated by Cie. de Tifnout Tiranimine 
(CTT); and the El Hammam fluorspar mine operated by 
Société Anonyme de Entreprises Miniéres (SAMINE). 
All of the latter joint ventures are with BRPM. The only 
other joint venture in which Pole Mines is not the sole 
operator is the silver mine at Imiter, operated by Société 
Metallurgique d’Imiter (SMI) with equity ownership by 
BRPM. Pole Mines also is involved in chemicals, 
engineering, contracting, mineral exploration, and 
transport. 

The privatization program in Morocco is an ambitious 
one. Approximately 112 companies valued at $2 billion 
are expected to be privatized by yearend 1995. (See 
table 2.) 


Commodity Review 
Metals 


Lead and Zinc. —From May 1993 until yearend 1994, 
the Djebel Aouam Mine remained closed and subject to 
sale. Originally closed by Belgium's Union Miniere, the 
company subsequently sold its 55.92% stake in 
Compagnie Royale Asturienne des Mines interests in the 
Djebel Aouam Mine to Compagnie Fonciére du Chateau 
d'Eau, according to Metal Bulletin (August 15, 1994). 
Additionally, Compagnie Miniére de Toussit, operator of 
the Toussit lead-zinc-silver mine, the largest in 
Morocco, underwent restructuring in 1994 and intended 
to expand production capacity. 


Steel. —Privatization has been planned for a segment 
of the nation's steel making industry. By yearend 1994, 
the Moroccan parastatal Société Nationale de Sidérurgie 
(Sonasid) had a steel mill in Nador which was slated for 
sale. Metal Bulletin (October 13, 1994) reported that 
Sonasid's profits for 1993 amounted to $20 million. The 
mill currently produces about 420,000 metric tons per 
year (mt/a) of steel rebar and wire rod for the domestic 
market. Sonasid must import about 450,000 mt/a of iron 
and steel billet to meet its requirements. Sonasid stated 
that the billet was imported primarily from Europe, 
Poland, and the Commonwealth of Independent States. 
The Government hoped that through privatization, the 
mill can be upgraded with an electric arc furnace and a 
continuous caster. 


Industrial Minerals 


The Khouribga region, in west-central Morocco, was 
the area most extensively mined for phosphate in the 
country. Globally, the phosphate rock and derivative 
fertilizer industry experienced an upturn in demand in 
1994. OCP reported that its facilities operated at 93% of 
capacity for 1994. Capacity upgrades have been few in 
recent years due to lowered demand and production, 
coupled with a lack of sufficient funding. Additionally, 
OCP intended to develop new open pit operations south 
of Khouribga and at Sidi Chennane to counter declining 
production at existing mines by 1996. 


Mineral Fuels 


Morocco is dearth in developed or producing 
hydrocarbon resources. Domestic crude oil production is 
negligible and the domestic consumption rate was 
steadily rising. Therefore, an overwhelming percentage 
of crude petroleum being consumed is imported. 
Hydrocarbon import costs total about $1 billion a year. 
The refineries at Mohammedia and Sidi Kacem together 
processed about 44.8 Mbbl of petroleum products in 


1993, the last year for which data were available. The 
refinery at Mohammedia was owned by Société 
Marocaine de l'Industrie du Raffinage (SAMIR) and has 
a total throughput refining capacity of 35 Mbbl of crude 
petroleum per year, as reported by the company. The 
refinery at Sidi Kacem was owned by Société 
Cherifienne des Petroles (SCP) and has a total 
throughput refining capacity of 11.4 Mbbl of crude 
petroleum per year, according to the company. Both 
companies have been slated for privatization and, as of 
yearend 1994, neither had been audited and no decision 
as to the type of sale had been made. 


Reserves 


The Government's estimated reserve of phosphate rock 
was approximately 22 billion metric tons, exceeding 
50% of the world's known reserves. The Government 
estimated proven crude oil reserves at 2.1 Mbbl and 
proven natural gas reserves at 1.2 billion cubic meters 
(mî). Sufficient reserves existed to sustain base metal 
production into the 21st century. 


Infrastructure 


The railroad network in Morocco totaled 1,893 
kilometers (km) of 1.435-meter standard-gauge single 
track. The highway infrastructure totaled 59,198 km, of 
which 27,740 km was paved. Crude oil pipelines totaled 
362 km, and natural gas pipelines totaled 241 km. 
Morocco's merchant marine fleet was comprised of 51 
ships totaling 487,479 deadweight tons. Of these ships, 
there were 3 petroleum tankers and 11 chemical tankers. 
Major Moroccan ports are at Agadir, Casablanca, Jorf 
Lasfar, Kenitra, Mohammedia, Nador, Safi, and 
Tangier. The nation's electrical generation capacity was 
2,384 megawatts. 


Outlook 


Moroccan mineral industry development is affected by 
global commodity prices, particlarly for phosphate rock 
and base metal production. For the near future, Morocco 
must diversify its manufacturing base with increased 
technology, expand export trade to markets other than 
western Europe, апа further diversify foreign 
investment. Currently, foreign investment is dominated 
by France and Spain. Additionally, the Government must 
attract foreign petroleum exploration in the near term, in 
order to forestall a larger trade deficit caused by 
dependence on petroleum imports. 


WESTERN SAHARA 


Predominantly a hot, dry desert country, Western 
Sahara has a total land area of 266,000 km?. The region 
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has been claimed and administered by Morocco since the 
mid-1970's. In Western Sahara, annual rainfall is 
negligible and most foodstuffs must be imported. 
Economic activity, including all trade, is controlled by 
the Moroccan Government. Fishing and phosphate 
mining are the main industries and sources of revenue. 
The most significant mineral production in the region is 
from the phosphate mine at Bou Craa. Production data 
from Bou Craa are included in total Moroccan phosphate 
output. Total phosphate rock production from Bou Craa 
was about 1.5 Mmt in 1994. 


"Text prepared May 1995. 
*Where necessary, values have been converted from Moroccan dirhams (DH) to 
U.S. dollars at a rate of DH8.48 =US$1.00. 


Major Sources of Information 


Association of African Geological Surveys 
Association des Services Geologiques 
Africains 
M. Beisaid, Institut de Geologie, Nouveau 
Quartier Administratif 
Agdal-Instituts, B.P. 6208 
Rabat, Morocco 

Bureau de Recherches et de Participations 
Miniéres (BRPM) 

5 Avenue Moulay Hassan 

B.P. 99 

Rabat, Morocco 

Telephone: (07) 70-50-05 

Fax: (07) 70-94-11 
Geological Survey of Morocco 
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Direction de la Geologie 
Rabat-Institut, B.P. 6208 
Rabat, Morocco 
Telephone: 77-28-24 
Fax: 77-79-43 
Groupe Office Chérifien des Phosphates 
(OCP) 
Angle route d'El Jadida et boulevard de la 
Grande Ceinture 
Casablanca, Morocco 
Telephone: 23-00-25 
Fax: 23-06-35 
Groupe ONA 
52 Avenue Hassan II 
Casablanca, Morocco 
Telephone: 011-212-2-224102 
Fax: 011-212-2-261064 
Ministére de l'Energie et de Mines 
5 Rue de Rich, Tour Hassan 
Rabat, Morocco 
Office des Changes 
31, Rue Patrice Lumumba, B.P. 71 
Rabat, Morocco 
Telephone: 72-12-85, 73-19-72, 73-15-42; 
Telex: 362 59 


Major Publications 


Le Secteur Miniere Marocain Situation et 
Perspectives, Ministére de l'Energie et 
des Mines, Rabat, Morocco. 

Statistique de Commerce Exterieur, 
Rabat, Morocco. 


ТАВГЕ 1 
MOROCCO: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Antimony concentrate: 
Gross weight 426 374 438 400 400 
content 192 168 197 180 180 
Chromite 300 500 500 500 500 
Cobalt concentrate: 


Gross weight 1,830 2,950 4,200 3,600 4,000 
content 194 325 461 397 440 
Copper. | . | 


JE 


oncentrates, gross weight 45,300 42,200 38,100 40,200 39,800 

Matte, gross weight 2,320 2,500 2,200 1,550 1,700 

u content, concentrates and matte 16,400 15,800 14,300 14,000 13,600 

Gold: е/ kilograms 500 500 500 540 400 
n and steel: 


Iron ore: 
ross weight 148,000 98,700 82,600 66,300 64,000 
e content 90,200 60,200 52,000 41,000 41,000 
Metal: e/ 
Pig iron 15,000 15,000 15,000 15,000 15,000 
Steel, crude 7,200 7,200 7,000 7,000 7,000 
Lead: 


Concentrate: 


соч weight | 95,500 102,000 105,000 112,000 104,000 
content 68,800 73,700 76,600 81,700 73,000 


Cupreous matte, Pb content 604 648 566 402 442 
Meal: 
Smelter, primary onl 64,500 70,600 68,600 69,100 61,000 
Refined: 
Prim 64,000 70,000 68,000 69,000 69,000 
econ 2,000 2,000 2,000 2,000 2,000 
о 9 9 9 9 9 
Manganese ore, largely chemical-grade 49,500 59,300 44,300 42,600 31,400 
Mercury, byproduct kilograms 20,000 20,000 20,000 20,000 20,000 
ver: 
As content of concentrates and matte do. 53,700 91,100 69,400 73,400 68,500 
Ag content of mine and smelter bullion jo. 187,000 205,000 144,000 236,000 257,000 
ote do. 


» 9 э 9 9 


Zinc concentrate: 


Gross weight 36,900 47,700 43,000 126,000 147,000 
n content 18,800 24,000 22,600 65,400 77,000 
INDUSTRIAL MINERALS SS SSS 


Barite 364,000 433,000 401,000 325,000 264,000 
Cement, hydraulic thousand tons 4,200 5,770 6,340 6,300 6,300 
ays, crude: 

Bentonite 4,000 9,230 8,140 10,200 8,920 
uller's earth 45,200 37,600 38,000 38,700 22,800 
Montmorillonite (g 4,430 3,900 2,670 2,440 3,330 

eldspar ‹ 1,000 1,000 1,000 1,000 1,000 
uorspar, acid-grade 86,500 74,600 85,500 70,100 85,000 
ypsum € 450,000 450,000 450,000 450,000 450,000 
Миса 1,500 1,500 1,500 1,500 1,500 
osphate rock (1ncludes Western Sahar ousand tons 21,400 17,900 19,100 18,300 20,400 

s content 0. 6,910 5,700 6,180 5,920 6,580 

Salt, rock 125,000 109,000 165,000 170,000 177,000 
Coal, anthracite housand tons 526 551 576 604 650 

s, natural: 

288 nillion cubic meters 62 38 24 24 24 

Dry do. 37 22 14 14 14 

etroleum: 

Crude thousand 42-gallon barrels 114 83 67 67 76 
ейп ucts: ° 

ate fuel o О. 13,500 15,200 16,400 16,000 18,000 
Gasoline do. 3,300 2,330 3,860 3,800 3,600 
Jet fuel do. 1,830 1,500 1,700 1,700 1,700 
Kerosene do. 365 341 351 350 390 
Other do. 5,840 1,800 2,700 2,600 2,600 


TABLE 1--Continued 
MOROCCO: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


o0mmodit vg (MC eve eve [MI 
MINERA JELS AND RELA D MA KIALS—Continuec 
кеш products: ontinued: | 
Кейш el and losses housand 42-gallon barrels 1,460 688 172 170 170 
ote 30. 40,500 35,700 39,200 38,600 46,300 


1/ Previously published and 1994 data аге rounded by ће U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Includes data available through May 1995. 

3/ In addition to the commodities listed, a variety of crude construction materials is produced, but available information is inadequate to 
make reliable estimates of output levels. Limestone quarried for cement manufacture is substantial; however, information is inadequate. 


TABLE 2 
MOROCCO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Major commodity and major equity owners main facilities capacity 
Barite Compagnie Marocaine des Barites (COMABAR) Near Marrakech 270,000 concentrate. 
50% BRPM 
Cobalt Compagnie Tifnout Tiranimine (CTT) Bou Azzer 5,000 concentrate, 
40% BRPM 150,000 ore. 
Copper Société Miniére de Bou Saffer (SOMINA) Bleida _ 50,000 concentrate. 
34% BRPM 
Do. Société Miniére Marocaine (SOMIMA) Quansimi NA. 
75% BRPM 
Do. Société du Developpement du Cuivre de I'Anti-Atlas Near Quansimi NA. 
(SODECAT) (99% BRPM) 
Fluorspar Société Anonyme de Entreprises Miniéres Near Khouribga 70,000 concentrate. 
SAMINE) (35% BRPM 
Lead Compagnie Miniére de Guemassa (CMG) Near Marrakech 130,000 Zn concentrate, 
(74% ОМА, 26% BRPM) 32,000 Pb concentrate, 
12,000 Cu concentrate. 
Do. Compagnie Miniére de Touissit (CMT) (5096 Touissit 73,000 concentrate. 
Compagnie Royale Asturiennne des Mines S.A., 
Belgium 
Do. Société de Developpement Industrien et Miniére Zeida 40,000 concentrate. 
50% BRPM 
Manganese Société Anonyme Cherifienne d 'Etudes Miniéres Near Quarzazate 130,000 concentrate. 
SACEM) (43% BRPM 
Phosphate million metric tons Office Cherifien des Phosphates Khouribga and Youssoufia 25 concentrate. 
OCP) (Government, 10096 
Silver Société Metallurgique D'Imiter Near Quarzazate 73,000 ore. 


(SMI) (BRPM, 69%, ОМА, 31%) 
NA Not available. 


THE MINERAL INDUSTRY OF 


MOZAMBIQUE 


By Hendrik G. van Oss! 


Mozambique is a well-mineralized country but few of 
its mineral deposits have been developed other than on 
a small scale. The multiparty elections held in October 
1994, the country's first, brought expectations of long- 
term stability and security and increased foreign 
investment in the country. А great deal of exploration 
interest was shown in Mozambique, particularly for gold 
and gemstones. А new graphite mine was inaugurated at 
midyear, and a rehabilitated marble quarry and cutting 
factory was in full operation. Two major titaniferous 
sand projects were underway at an advanced level. 
Agreements were signed to advance the development of 
a natural gasfield, and large coal resources were being 
evaluated for potential development. A gold rush by 
artisanal miners was underway in the north of the 
country, an area not hitherto considered as having much 
gold potential. Revenues in 1994 from official sales of 
primary minerals were reported at about $7.5 million but 
were incomplete and were likely closer to $8 
million—about 40% higher than official revenues in 
1993. The increase largely was due to much higher gold 
sales in 1994. The only significant production of 
processed or secondary minerals was of cement, worth 
an estimated additional $2 million. By comparison, 
Mozambique's gross domestic product in 1994 was about 
$1.5 billion, and total exports of goods amounted to 
about $164 million.? 

Official data on primary mineral production and value 
do not take into account a significant amount of 
smuggling of gold and gemstones from the country. 
Although there were no data on the magnitude of this 
commerce, estimates of smuggled gold in 1994 were on 
the order of 4,000 to 5,000 kilograms (kg) or $50 
million to $62 million. For gemstones, the Government 
estimated the value of smuggled stones at up to $50 
million per year. 

Mozambique's ports and railways, now significantly 
rehabilitated, traditionally have been major components 
of the trade infrastructure of southern Africa. The 
transshipment of goods, particularly minerals, to and 
from the country's inland neighbors has been an 
important source of foreign exchange for Mozambique, 
averaging about $25 million per year in recent years. 
About one-third of these revenues was believed to have 
been from mineral commodities. 

Wages in Mozambique's mineral sector were estimated 


to have totaled about $5 million in 1994. Far more 
important were wages earned by almost 350,000 
Mozambique workers employed by mines in South 
Africa. Based on 1993 data from the South African 
Chamber of Mines, officially repatriated wages from 
these miners likely totaled about $50 million in 1994, 
with a similar amount unofficially repatriated. It was 
estimated that mining wages overall supported about 
300,000 persons in Mozambique. 

Mozambique has a wide variety of mineral deposits, 
many of which occur in Precambrian granitic terrane in 
the northern one-half of the country. A very large, 
world-famous pegmatite field occurring near Alto 
Ligonha and Nampula continues to produce a variety of 
gemstones and has produced tantalum minerals with 
associated subordinate columbium, antimony, and 
bismuth, and rare-earth element minerals, lithium 
minerals, and kaolin. Granitic gneisses in northern 
Mozambique host graphite deposits, and 
metasedimentary inliers to this crystalline terrane host 
some deposits of marble and garnet—the latter are mined 
from alluvial deposits. Near the Tanzania border along 
Lake Nyasa is a poorly known greenstone belt from 
which gold was being mined on an artisanal basis. 
Metasedimentary rocks near Manica host stratabound and 
vein gold deposits and some copper deposits. Small 
bauxite and subeconomic iron deposits also occur in this 
area. Large low-grade iron-titanium deposits occur in 
gabbroic rocks near Tete. Some gemstone and gold 
deposits are known near Tete, but the major mineral 
resource of the Tete area is of coal, which occurs in 
Permian (Karoo) rocks. Quaternary sands along the 
Indian Ocean coast north of Quelimane host large 
deposits of titaniferous minerals (ilmenite and rutile), 
zircon, and monazite, derived from the Precambrian 
granitic hinterland. The southern half of the country is 
dominated by Cretaceous and younger sedimentary 
rocks. These host a number of deposits of industrial 
minerals, especially clays and diatomite, and limestone 
suitable for cement. The coastal area near Beira has 
structural basins that are prospective for petroleum and 
which host significant reserves of natural gas. 

The Government was seeking to increase foreign 
investment in Mozambique’s mining sector and was 
revising the mining and related investment laws 
accordingly. In 1994, the mining law remained Law No. 
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2/86 of April 16, 1986, as amended by Law No. 5/94 of 
September 18, 1994, and as modified by the mining law 
regulations, Decree No. 13/87 of February 24, 1987 and 
Decree No. 53/94 of November 9, 1994. A new mining 
investment law was being drafted. Petroleum and natural 
gas exploration and exploitation were governed by Law 
No. 3/81 of October 3, 1981. The Government was 
attempting to improve its buying methodologies for gold 
and gemstones to reduce smuggling of these valuable 
commodities. | 

As shown in table 1, the reported output of most 
mineral commodities increased in 1994. The reported 
output of gemstones was mixed but, as with gold, 
significantly under-represented true production because 
of widespread smuggling. There was no coal mining 
during the year, although some material was sold from 
stockpiles at the mine. 

Few trade data were available for 1994. Official 
exports of goods were reported at about $164 million. 
Minerals accounted for about 6% of this total, but would 
be much higher if smuggled material were included. 
Formal exports were dominated by gold, marble, 
gemstones, and bauxite. Exports to the United States in 
1994 amounted to $15.3 million but included only 
$0.144 million in mineral commodities. Transshipments 
of minerals from neighboring countries included coal, 
ferrochromium, and asbestos from South Africa and 
Zimbabwe, copper from Zambia, and granite from 
Zimbabwe. The ore ports were Maputo-Matola and 
Beira; Matola's coal terminal was the most important 
facility and reportedly shipped 800,000 metric tons (mt) 
of coal in 1994. Annually, about 8.5 million barrels of 
refined petroleum products is offloaded at Beira for 
transshipment by pipeline to Zimbabwe. 

Mozambique had two operating gold mines in 1994. 
The Chua placer gold mine near Manica was operated by 
a South African company, Benicon Earthworks & 
Mining (Pty.) Ltd. A number of technical problems that 
hurt output in 1993 appeared to have been resolved and 
production in 1994 almost doubled to about 243 kg. 
Mincor Resources Inc. of Canada operated the Monarch 
Mine, near Manica, which it had reopened in 1993. 
Output was reported by the company at about 93 kg. 
The company reported plans to double output capacity 
and to increase underground ore reserves through a 
drilling program. Unregulated artisanal mining occurred 
to a modest degree in the Manica and Tete areas and to 
a much greater degree from a relatively new gold field 
in Niassa Province near the Tanzania border. According 
to the Government, both placer and lode gold production 
commenced in the Niassa region in late 1992, with an 
estimated annual output subsequently of 4,000 to 5,000 
kg. The gold was being smuggled into Tanzania. The 
Manica, Niassa, and Tete areas were being targeted for 
exploration by a number of international companies. 

BHP International Minerals of Australia had an option 
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from Kenmare Resources Plc. of Ireland to acquire up to 
a 75% equity stake in the Congolone titaniferous sands 
concession near Angoche. Reserves earlier delineated by 
Kenmare were reported by the company as 166 million 
mt (Mmt) grading 3.496 heavy minerals, mostly 
ilmenite, plus an inferred resource of 750 Mmt. 
According to Kenmare, BHP was seeking to increase 
proven reserves to justify a titania slag plant; slag was 
viewed as being more marketable than the heavy mineral 
concentrates envisioned by Kenmare. On the Pebane 
titaniferous sand concession near Pebane, Gencor Ltd. of 
South Africa continued infill reserve delineation drilling, 
begun in 1993, as part of an earn-in agreement with 
Edlow Resources Ltd. of the United States. According 
to Edlow, resource estimates for the Pebane concession, 
per prefeasibility work completed in 1990, were about 
250 Mmt grading 5% heavy minerals, mostly ilmenite. 

The Ancuabe graphite mine north of Montepuez was 
inaugurated in June. The operating company was 
Grafites de Ancuabe S. A.R.L., a joint venture among 
Kenmare Resources Plc. of Ireland, 65%; the 
Government, 25%; and the United Kingdom’s 
Commonwealth Development Corp., 1096. According to 
Kenmare, the mine's plant had an annual capacity of 
10,000 mt of a coarse flake graphite concentrate grading 
more than 98% carbon. Production in 1994 continued to 
be on a test basis, albeit at a higher level than in 1993. 
Kenmare reported reserves of about 24 Mmt of ore 
grading from 3% to 11% graphite; the mine was 
developed on proven reserves of weathered ore of about 
1 Mmt grading 1196 to 12% graphite. 

Most formal mining of gemstones was by Hagura 
Mining Mozambique Ltd., an Israeli-owned company, 
which operated a garnet mine near Cuamba and the 
Niame and Maria III emerald mines near Alto Ligonha. 
The company also bought gemstones from artisanal 
miners, as did the state-owned or parastatal cutting 
agency Gemas e Pedras Lapidades. The parastatal 
Companhia de Desenvolvimento Mineiro, S.A.R.L., 
mined some dumortierite near Tete. 

Bentonite production from the state-owned Luzinda 
Mine near Maputo increased significantly in 1994 as a 
result of rehabilitation work begun in 1993 by the leasor- 
operator, PIDICO Bentonite de Mogambique, Ltd. 
Likewise, output from the state-owned marble quarry 
near Montepuez and cutting plant at Pemba increased as 
a result of rehabilitation and expansion work. The 
Government reported that quarry output continued to be 
constrained by poor road conditions to the cutting plant. 

Of Mozambique's three cement plants, only the Nacala 
plant was operating, albeit at reduced capacity and using 
imported clinker. The Dondo plant was described as 
being almost operational, and the Matola plant was 
undergoing rehabilitation. It was planned to reopen the 
local limestone quarries that formerly supplied the plants 
but which had been closed for many years owing to 


security problems. In 1994, the Government reportedly 
sold a majority interest in the cement plants' holding 
company, Cimentos de Mogambique, to Cimentos de 
Portugal. 

In terms of mineral fuels, Mozambique's largest 
resources are those of the Moatize coalfield near Tete. 
Near Moatize itself, proven reserves, according to the 
Government, amount to several hundred Mmt, but the 
true exploitable resources of the Moatize and similar 
sedimentary basins in the region were estimated as at 
least 2 billion mt. A recent prefeasibility study by 
Brazil's Companhia Vale do Rio Doce established that 
Moatize's reserves were adequate to support a long-term 
annual coal output of 22 Mmt, of which 9 Mmt would 
be salable annually, but that extensive new mine, railing 
and port coal-loading infrastructure would be required. 
The existing coal mine was not considered expandable. 

Considerable interest was expressed by foreign 
companies in developing the Pande natural gasfield near 
Beira. The Government had signed an initial agreement 
in 1992 with SASOL Ltd. of South Africa to this end 
but, in late 1994, it was reported that the Government 
had signed a development agreement with Enron 
Development Corp. of the United States. Both 
companies envisioned piping the gas to South Africa, 
and possibly some to Maputo, for sale. According to the 
Government, proven reserves at Pande were about 55 
billion cubic meters. Additional drilling was planned to 
increase the reserves. 

Large-scale investment in Mozambique’s mining sector 
is dependent on political developments, including the 
perception of long-term improved security conditions. 


Likely developments are for the country to become a 
significant producer of titanium minerals and possibly 
natural gas, and a modest producer of gemstones, gold, 
and graphite, and, possibly, tantalum. Large-scale 
development of coal in Mozambique would necessitate 
large investments in rail and port infrastructure, for 
which funding is uncertain. 

If the ongoing negotiations to restore significant 
electrical generation at the 2,040-megawatt Cabora Bassa 
hydroelectric plant reach fruition, Mozambique stands to 
earn significant revenues from electricity sales to South 
Africa and Zimbabwe. There is potential, too, for 
hydroelectricity to be available for new industry in 
Mozambique; more than one international aluminum 
company has discussed the future building of an 
aluminum smelter in the country. 


"Text prepared June 1994. 
^Where necessary, values have been converted from Mozambique 
meticais (M) to U.S. dollars at the rate of M6,039 = US$1.00. 


Other Sources Of Information 


Direcção Nacional de Minas 
C.P. 2904, Maputo, Mozambique 
Telephone: 258-1-427121 
Fax: 258-1-429046 
Direcção de Geologia Regional 
C.P. 217 
Maputo, Mozambique 
Telephone: 258-1-424031 
Fax: 258-1-429046 
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ТАВГЕ 1 
MOZAMBIQUE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 
Bauxite 7,190 7,760 8,340 6,000 9,620 
Cement, hydraulic e/ thousand tons 79 4/ 80 30 20 20 
Clays, bentonite = 664 20 100 е/ 3,350 
Coal, bituminous 40,400 50,800 12,600 663 = 
Copper: 
Concentrate: 
Gross weight 133 5/ - =- =- =» 
Cu content е/ 28 == == =- - 
Gemstones: 
Cut stones, all types carats 13,400 12,900 8,450 7,690 6,450 
Beryl: 
Aquamarine ' grams — 6/ — 6/ — 6/ 181,000 38,500 
Morganite do. NA 6/ NA 6/ 5,000 e/ 5,000 e/ NA 6/ 
Emerald do. =- 6/ == 75,000 33,800 11,400 
Other kilograms == =- — - 375 
Dumortierite ~ 73 70 e/ 34 100 e/ 
Garnet 7/ kilograms 2,560 1,280 588 273 1,170 
Tourmaline do. — 6/ — 6/ нЕ 35 5,270 
Gold 8/ до. 63 394 296 149 336 
Graphite, concentrates == -- == 10 430 
Marble: 
Block cubic meters 488 279 919 1,380 1,500 
Slab square meters - == == 34 52,300 
Salt, marine е/ 40,000 40,000 40,000 40,000 40,000 
Tantalum, microlite concentrates kilograms — 266 == — Е 


e/ Estimated. г/ Revised. NA Not available. 

]/ Previously published and 1994 data have been rounded by the U.S. Bureau of Mines to three significant figures. 

2/ Data available through June 9, 1995. 

3/ In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (other clays, sand and gravel, and stone) 
presumably are produced, as is a small amount of natural gas. For these commodities, output is not reported quantitatively and information is inadequate 
to make reliable estimates of output levels. 

4/ Reported. Capacity is for Nacala plant only. The Dondo and Matola plants have a combined installed capacity of 900,000 metric tons but are closed 
and are believed to require rehabilitation to attain this output level. 

5/ No mining occurred at the Mundonguara Mine, the country's sole copper producer, during 1990. Copper concentrate was produced from stockpiled ore. 
6/ Production was reported as nil or as not available. It is surmised that some artisanal production, perhaps from dump material or from placer deposits, 
took place. Information is inadequate to make reliable estimates of output levels. 

7/ Facet-grade. In addition, there was waste garnet production, in kilograms, as follows: 1990--4,786; 1991--2,400 (estimated); 1992—1,000; 1993--600 
(estimated); and 1994—924. 

8/ Does not include artisanal gold production, for which there were no data, but which the Government has estimated at about 4,000 kg/a for 1993 and 1994. 


THE MINERAL INDUSTRY OF 


NAMIBIA 


By Michael M. Heydari! 


Namibia produced about 30 different minerals in 1994, 
the most important, in order of value, being diamond, 
uranium, copper, silver, lead, zinc, gold, pyrite, and 
salt. There were 45 active mines, including 37 Chamber 
of Mines of Namibia members, in 1994. Mainly as a 
result of higher base metal prices and the stability of 
precious metal, diamond and uranium prices in 1994, 
Namibia's gross domestic product (GDP) increased by 
about 5% in real terms during 1994 to about $2.2 
billion, compared with a 3.396 contraction recorded in 
1993. The mining industry accounted for about 20% of 
the GDP—surpassing all other sectors in relative share 
of the GDP—and more than 50% of foreign exchange 
earnings.” Diamonds constituted about one-third of the 
Nation's exports and 10% of its GDP. The mining 
industry was the largest taxpayer, its capital investment 
being second only to that of the Government, and it was 
the largest employer, after the Government and the 
agricultural sector. In 1994, the mineral sector employed 
about 696 of the formal-sector work force. However, 
mining's contribution to the GDP, foreign exchange 
earnings, and employment levels has decreased steadily 
from that of 1980. This is because exploration has not 
been conducted on a sufficient scale to ensure that new 
mineral deposits are discovered and developed to replace 
production as older mines close. 

In spite of a general increase in world metal prices, 
exploration expenditures decreased in Namibia in 1994. 
The Chamber of Mines members’ exploration 
expenditures dropped from $11.7 million in 1993 to 
$10.8 million in 1994. Erongo Mining and Exploration 
Co. Ltd., a subsidiary of Anglo American Corp. of 
South Africa, announced that their prospecting 
operations would cease at the end of March 1995. 
However, increased interest was shown in offshore 
diamond prospecting as well as in small grassroots 
deposits that could benefit the small-scale miners in the 
future. In early 1994, Namibia and South Africa signed 
a treaty transferring ownership of Walvis Bay, the 
principal deep water port, to Namibia. A free trade zone 
was established in Walvis Bay to attract foreign investors 
and spur economic expansion. 

In November 1994, the Government of Namibia 
acquired 50% of De Beers Centenary AG’s diamond 
mines in the country. Since the Government made no 


capital investment in the project, the move was viewed 
by some as de facto nationalization. The arrangement 
was to last 25 years as a joint venture to be known as 
Namdeb Diamond Corp. (Pty.) Ltd. The agreement 
stipulated that a portion of the Government’s share of the 
venture’s profits be reinvested. 


Government Policies and Programs 


In December 1992, the National Assembly approved 
the new Minerals (Mining and Exploration) Act, No. 33 
of 1992. The Minerals Act, which took effect on April 
1, 1994, replaces South African colonial legislation 
covering the mining sector. It provided for a standard 
licensing regime with special provisions to promote 
investment by foreign and domestic enterprises in 
minerals exploration and extraction. An accompanying 
Mining (Taxation) Act set forth revised fiscal provisions 
for the industry. The main innovation was a provision 
for royalty payments by producers to the Government. 

With regard to mining activities, excluding petroleum 
and diamond mines, the Minerals Act allowed all 
exploration expenditures incurred before the startup to be 
written off in the first year of production and subsequent 
exploration expenditures in the year incurred. In the case 
of development expenditures, however, the new act 
stipulated that only one-third could be written off in the 
year incurred and one-third in each of the two ensuing 
years. The new progressive tax rates applicable to 
nondiamond and nonpetroleum mining companies vary 
from 25% to 55%, with most companies’ rates ranging 
from 25% to 40%. 

The system of taxation on diamond mining consists of 
three separate taxes: income, diamond profits, and 
diamond export duties. The latter has now been replaced 
by a 10% royalty. The income tax on diamond mining 
companies is levied at the rate of 50% of taxable profits, 
plus a surcharge of 10%. A diamond profits tax is levied 
at the rate of 15% of the taxable profits as specified in 
the Diamond Taxation Proclamation, No. 16 of 1941, as 
amended. The Income Tax Act provides that the amount 
paid as diamond profits tax be credited against the 
income tax payable by diamond mines. 

The fiscal regime for oil exploration companies 
consists of three principal elements: an income tax and 
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an Additional Profits Tax (APT), both levied in terms of 
the Petroleum (Taxation) Act, No. 3 of 1991; and a 
royalty, levied in terms of the Petroleum (Exploration 
and Production) Act, No. 2 of 1991. With respect to the 
income tax, the applicable tax rate is 42% of taxable 
income. The APT is a tax on profits above a level 
necessary to earn a reasonable rate of return. on 
investment. A three-tiered incremental APT scheme is 
provided in the new legislation. The first-tier APT rate 
is at 25% when the net rate of return reaches 15%. The 
second- and third-tier incremental APT rates are 
negotiated between the Government and the oil 
company. As in the case of the petroleum income tax, 
the APT is applied on a license or contract area basis. 
This means that expenditures incurred on different 
oilfields within the same license can be deducted from 
the revenues generated not only by a particular oilfield 
but from any and all others in the license area, thereby 
reducing the negative financial impact of апу 
unsuccessful drilling programs. The Petroleum 
(Exploration and Production) Act, No. 2 of 1991, 
provides that the holder of a production license for 
petroleum is required to pay to the State Revenue Fund 
a royalty of 12.596 of the market value of petroleum 
produced. However, the act provides that the Minister of 
Mines and Energy may, in concurrence with the 
Minister of Finance, remit wholly or partly any payable 
royalty, or defer payment of any such royalty with the 
intention to assist any marginal oilfield development. 

The Foreign Investment Act of 1990 offers prospective 
investors a package of incentives, such as repatriation of 
profits, security of title and tenure, availability of 
foreign exchange, international arbitration, and fair 
compensation in case of expropriation. 

The Ministry of Mines and Energy is responsible for 
making and enforcing policies related to minerals and 
energy. Within the ministry and attached to the 
Permanent Secretary are the Diamond Board, the Mining 
Advisory Board, and the National Energy Council, all of 
which have both Government and private-sector 
representation. The Namibia Petroleum Co. and the 
Namibia Electricity Development Co. also are part of the 
ministry. The four main directorates in the ministry are 
the Geological Survey, Mining, Energy, and 
Administration and Finance. The three main functions of 
the Mining Directorate are evaluating and controlling 
mineral license applications; ensuring adequate safety 
standards in mining operations; and collecting, 
analyzing, and disseminating production statistics. 

During 1994, The Ministry of Mines and Energy 
issued one mining license and approved 24 exclusive 
prospecting grants, compared with 25 approved in 1993. 
In addition, 240 claims were registered and 552 non- 
exclusive prospecting licenses were issued in 1994, 
compared with 818 claims and 676 licenses, in 1993, 
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respectively. 

The Government had been reviewing exploration 
licenses issued under the previous mining law to 
determine if the holders of the licenses are actually 
conducting exploration activities. If the Government 
determines that insufficient work is being done, it can 
revoke the license and make an award to someone else. 
That review was expected to free up considerable land 
area for exploration. 

Using funding from the European Union Sysmin Fund, 
the Namibian Geological Survey is conducting 
aerogeophysical surveys of selected target areas for 
exploration for minerals and ground water. Results are 
expected to become available during the next several 
years. 


Environmental Issues 


Environmental control, waste management, and 
rehabilitation have long been regarded as part of mining 
by most large-scale operations in Namibia. The new 
Mining Act required the submission of an Environmental 
Management Program Report (EMPR) for all current 
and planned mining operations to document the full 
range of environmental impacts and describe how these 
are to be addressed during the life of the mine and after 
closure. The report is to cover every aspect of 
operations, what remedial action will be undertaken, and 
how it will be funded. Another legal requirement is that 
sufficient funds be put aside during the life of a mine to 
cover all future rehabilitation costs; this applies to 
existing as well as planned operations. 

A comprehensive report published in early 1993 by the 
International Atomic Energy Agency (IAEA) largely 
commended the practices of Namibia’s Rossing Uranium 
Ltd. with regard to current radiological and occupational 
safety procedures. However, IAEA emphasized the need 
for closer monitoring of possible long-term 
environmental contamination problems. The IAEA 
concluded that health and safety practices at Rossing met 
or exceeded internationally accepted norms for the 
uranium industry and that the data provided by mine 
management on external radiation, including radioactive 
radon and thoron isotopes, were acceptable and reliable. 
A representative of the Mineworkers’ Union of Namibia 
(MUN) participated in each of the IAEA team’s working 
groups, but the union rejected the preliminary findings 
and maintained that a number of its concerns needed 
further investigation, including the possibility that cancer 
deaths of past employees may have been due to radiation 
exposure. 


Production 


In 1994, the improvement in base metal prices and the 


stability of precious metal, diamond, and uranium prices 
helped to generate some growth in the mineral sector. 
Diamond production by Namdeb Diamond Corp. (Pty.) 
Ltd., formerly Consolidated Diamond Mines (CDM), a 
wholly owned subsidiary of De Beers Centenary, 
increased by 15% from that of 1993. Similarly, output 
of uranium from the Róssing Mine rose by 14%. 
Production of copper and silver dropped, but that of gold 
and zinc increased. Fluorspar production continued its 
upward trend, increasing by about 20% from its 1993 
level.(See table 1.) 


Trade 


Namibia's total exports amounted to about $1.39 
billion in 1994, compared with $1.30 billion in 1993, 
topped by diamond, manufactures, and uranium as the 
main export products. Total mineral exports were 
estimated at about $700 million and included diamond, 
about $400 million; base metals, about $120 million; 
gold, about $30 million; and others, including uranium, 
$150 million. Imports were valued at about $1.14 
billion, compared with $1.13 billion in 1993, with food 
and beverages, machinery and electrical goods, vehicles 
and transport equipment, and mineral fuels and 
lubricants as the main imports. Namibia's main trading 
partners, in order of importance, were South Africa, 
Germany, Switzerland, the United Kingdom, Japan, the 
United States, and Belgium. Ninety percent of Namibia's 
imports, especially processed foodstuffs апа 
manufactured consumer goods, have originated in South 
Africa, and many Namibian exports are destined for the 
South African market or transit that country. 
Additionally, as a member of Southern African Customs 
Union (SACU), Namibia’s products have duty-free 
access to the markets of Botswana, Lesotho, South 
Africa, and Swaziland. Namibia accounts for about 5% 
of total SACU exports and a slightly higher percentage 
of imports. Namibia’s products also have duty-free and 
quota-free access to the European Community (EC) 
under the Lome Convention. On September 15, 1992, 
Namibia became the 105th contracting party of the 
General Agreement on Tariffs and Trade (GATT). 

According to the U.S. Department of Commerce’s 
International Trade Administration, Namibia’s exports to 
the United States were $14 million 1994, down from 
$22.1 million in 1993. Namibian diamonds enter the 
United States indirectly through the De Beers Central 
Selling Organization. Namibia’s total imports from the 
United States—construction machinery, agricultural 
commodities, radio and television broadcast equipment, 
aircraft parts, and other manufactured products—were 
$19.7 million in 1993 and $16 million in 1994. U.S.- 
Namibian trade has diminished in recent years, a trend 
attributable in part to the strength of the U.S. dollar 


relative to the Namibian dollar and South African rand. 
Furthermore, in a historical context, Namibia has never 
been a traditional market for U.S. traders, a situation 
compounded by its own pre-independence isolation as 
well as sanctions against South Africa. 


Structure of the Mineral Industry 


Ownership of mining companies operating in Namibia 
was primarily private. Government participation 
remained limited to only a few entities, and it has 
generally functioned in a regulatory fashion. 

Two Namibian mining companies were considered 
significant by world standards, Namdeb (formerly 
CDM), and Róssing Uranium Ltd. Together, they 
account for about 75% of the production value of the 
mining sector. Namdeb ranked sixth in terms of 
production volume of near-gem and gem diamond 
worldwide. Róssing ranked fifth in Western World 
uranium production with a share of about 996. 

The five other largest Namibian operations were all 
metal mines, of which four are base metal properties. 
The five are Tsumeb Mine, Kombat Mine, Otjihase 
Mine, Rosh Pinah Mine, and the Navachab Gold Mine. 
They may be joined by the Okanjande graphite deposit, 
which is currently at the final feasibility and pilot plant 
stage. There are three medium-sized mines, each with a 
labor force of more than 100 persons. These are the 
Rubicon Mine of SWA Lithium Mines; the base metal 
property Namib Lead and Zinc of Lead Namibia Ltd.; 
and the Okurusu fluorspar mine. The small-scale 
category comprises about 35 properties, each employing 
a Work force of between 5 and 75 persons on a regular 
schedule. With the exception of a copper and a gold- 
silver mine, the small mines extract nonmetallic 
minerals. (See table 2.) 

Namibia has very little investment in smelters, 
refineries, or processing plants. Tsumeb has a copper 
and a lead smelter with blister copper and refined lead 
being produced. All other concentrate leaves the country 
for treatment and processing either in South Africa or 
Overseas. 

The Chamber of Mines of Namibia reported that the 
total number of employees at its member mines, as of 
December 31, 1994, was 9,693, down from 9,854 in 
1993, and less than 50% of its 1980 level. Mine wages 
are on par with those in South Africa, but are higher 
than those in other African countries. Total remuneration 
paid to Chamber of Mines employees amounted to about 
$114 million in 1994. 

MUN, a member of the ruling party-affiliated National 
Union of Namibian Workers (NUNW), which is 
recognized by all of the mining company members of the 
Chamber of Mines of Namibia, was involved in one 
short work stoppage at a mine during 1994. Rossing 


567 


Uranium and MUN signed the first occupational health, 
safety, and environment agreement to be negotiated in 
Namibia. The number of mine employees injured in 
reportable accidents dropped from 30 in 1993 to 26 in 
1994. 

Two institutions of higher education provide mineral 
sector-related training in Namibia. The Namibian 
Institute of Mining and Technology, financed by 
Róssing, is providing technician level training in 
geology, mining, mineral processing, metallurgy, 
surveying, and chemistry. The new University of 
Namibia (UNAM), which came into existence in early 
1993, will have seven colleges. Two of these—Natural 
Sciences, and Social and Economic Sciences—are to 
cover mineral  sector-related disciplines at the 
undergraduate and graduate levels, although at this stage 
no mining courses are proposed. In addition, UNAM is 
establishing a Multidisciplinary Research Center (MRC) 
and will coordinate with other universities in Africa and 
overseas to provide research and training opportunities 
in mineral-related areas for Namibian students. 


Commodity Review 
Metals 


Copper.— The substantially higher copper price during 
1994 was a much needed blessing for Tsumeb Corp. 
Ltd, the country's major base metals producer. Blister 
copper output was 13% less than in 1993, and almost 
20% less than 1992, reflecting reduced output from the 
main Tsumeb Mine as it nears the end of its economic 
life. During the second half of the year, a last-minute 
agreement between the Tsumeb Corp. and MUN 
prevented a strike by the union after the latter dropped 
its demand for a 60% wage increase. As the main 
Tsumeb Mine's production declined, development work 
continued at Tsumeb Corp.’s Tschudi Mine, 30 
kilometers (km) west of Tsumeb. Tschudi’s copper ore 
is of relatively low grade. The mine is expected to have 
a life of 15 years and likely will be a successor to the 
main Tsumeb Mine.? 


Gold.—The open pit Navachab gold mine near 
Karibib, Namibia's major gold producer, experienced a 
better than expected production year. During 1994, 
about 1.1 million metric tons (Mmt) of ore were treated, 
producing 2,200 kilograms (kg) of gold from a plant 
head grade of 2.26 grams per metric ton (g/mt), 
according to the Chamber of Mines. Both production and 
grade increased from the previous year's levels of 1,790 
kg and 1.99 g/mt of gold, respectively. In addition, high 
treatment rates, successful cost control, and the 
significant improvement in the rand/Namibian dollar 
gold price contributed to the profitability of the mine. As 
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a result, total mine revenue for the year rose from $20 
million to $26 million. The European Union (EU) 
provided Navachab about $1.4 million for exploratory 
drilling on the downplunge extension of the ore body for 
possible underground mining. 


Manganese. —Production of high-grade manganese ore 
at Otjosondu, 160 km northeast of Windhoek, by 
privately-owned Purity Manganese (Namibia) Ltd. 
started during the second half of 1994. Otjosondu is the 
only mine to produce manganese in Namibia since 
Johannesburg Consolidated Investment Co. Ltd. (JCI) of 
South Africa ceased operations there in 1960's. The 
Otjosondu ore body is generally contiguous, covering an 
area of about 35 square kilometers. The operation, 
consisting of surface mining, followed by crushing, 
screening, and jigging, recovers nodules of manganese 
from beneath a shallow overburden averaging only 1.5 
meters (m) in depth. Production of a medium-grade ore 
having a manganese content of about 45% and a 
relatively low phosphorous content of 0.03596 was 
projected to be about 100,000 metric tons per year 
(mt/a). Export was to be via the port of Walvis Bay, 400 
km from the mine.‘ 


Uranium.—Rio Tinto Zinc (RTZ) increased its stake 
in the Róssing uranium mine from 41% to a controlling 
51%. The additional 10% equity interest was purchased 
from France's Compagnie Francaise des Pétroles, a part 
of the Total group. 

A stable uranium market prevailed during 1994 with 
prices moving in a very narrow band. Production of 
uranium oxide at Namibia's only uranium mine, owned 
and operated by Róssing Uranium Ltd., increased by 
14% compared with the 1993 level, enabling the mine to 
return to profitability. It was expected that production 
would remain at the current 2,200 mt/a level, or about 
75% of Róssing's reduced production capacity of 3,000 
mt/a, for 1995 because R6ssing has a long-term contract 
to supply Electricité de France with uranium oxide, 
according to the Chamber of Mines. 


Zinc. — Production of zinc from the Rosh Pinah lead- 
zinc underground mine, 70 km northeast of Oranjemund 
in southwestern Namibia, increased by about 18%, 
following a drop of 2096 in 1993, as the market for zinc 
improved and prices increased in 1994. Operations at the 
Rosh Pinah Mine resumed in January 1994 after 
production was halted in October 1993 due to low metal 
prices. In 1994, Iscor Ltd. of South Africa, the majority 
shareholder in Imcor Zinc (Pty.) Ltd., the operating 
company, put the property up for sale. No offer was 
received as of early 1995. Subsequently, Coopers & 
Lybrand and Trust and Mining Co. (Pty.) Ltd., 
designated joint liquidators, issued a request for bid with 


a closing date of April 14, 1995.° 
Industrial Minerals 


Diamond.—Diamond is Namibia's most important 
mineral, accounting for more than one-half of the value 
of all mineral exports. Total production was about 1.31 
million carats, compared with 1.14 million carats in 
1993 and 1.55 million carats in 1992. The 1992 peak 
output was a result of higher production levels in the 
main onshore mining area, combined with the first full 
year of production from CDM!'s Elizabeth Bay near 
Lüderitz, and further progress with the offshore marine 
operations. However, production in 1993 declined as the 
Central Selling Organization (CSO), De  Beers' 
marketing arm, reduced contract deliveries from all 
producers, including CDM, by 25% after September 
1992. 

Near yearend, De Beers Centenary, CDM, and the 
Government of Namibia signed an agreement in which 
the latter acquired a 50% share in CDM, renamed 
Namdeb Diamond Corp. (Pty.) Ltd. (Namdeb), on the 
basis of an agreed profit split. This included recognition 
of the principle of single-channel marketing, which is 
intended to ensure the continuing stability of the 
diamond industry. 

CSO quota restrictions for purchases from producers 
continued to apply in 1994, but at a reduced level, so 
that Namdeb's production for 1994 amounted to 
1,302,918 carats, compared with 1,138,998 carats in 
1993. Satisfactory progress continued to be made with 
offshore marine productions where 406,925 carats were 
recovered, representing 31% of total production, 
compared with 27% in 1993, the Chamber of Mines 
reported. 

The commercial and technical success achieved by 
Namdeb in its large-scale offshore mining operations has 
now attracted the interest of new investors, with the 
potential for a further significant increase in Namibia's 
marine diamond output in coming years. Geological 
experts estimate that the Atlantic Ocean floor contains 
some 1 billion carats deposited through 100 million years 
of erosion along a 1,400-km stretch of multiple 
submerged beaches offshore southern Namibia and 
northern South Africa. The average gem content is 
calculated at 9396, according to the Chamber of Mines. 

Redaurum Ltd. agreed to acquire a 100% interest in 
alluvial diamond prospect on the Konkiep River. The 
property was located 25 km north of the diamond region 
around the lower section of the Orange River. A ground 
penetrating radar survey was started in preparation for 
first-stage drilling, which is likely to be followed by a 
detailed program of close pattern drilling and bulk 
sampling.° 


Fluorspar.—The main fluorspar operation is centered 
around Okorusu, 48 km north of Otjiwarongo. 
Okorusu’s main markets are, in order of importance, 
Germany, the United States, and the United Kingdom. 
In 1993, the company became the first beneficiary of the 
EC’s $47 million aid program for Namibia’s mining 
industry. The loan, at an annual interest rate of 6% and 
repayable by 2006, has enabled Okorusu to maintain its 
current capital expenditure program on expanding and 
developing the plant. Production increased by 20% as 
world demand for fluorspar increased in 1994. 


Mineral Fuels 


Namibia produced neither crude oil nor natural gas 
and had no crude oil refining capacity. It had no proven 
crude oil reserves and only limited gas reserves, at the 
Kudu Gasfield, 200 km west of Oranjemund off 
Namibia’s southern coast, generally estimated at between 
150 to 500 billion cubic meters (m?). 

Early in 1993, the Government awarded the first round 
of licenses to several foreign consortia, including the 
U.S.-based Chevron Petroleum Co., to undertake 
offshore exploration for oil. One of the concessionaires, 
Norsk Hydro SA (Hydro) of Norway, drilled its first 
well, a dry hole, offshore Namibia under the country's 
recent licensing round. The hole was drilled to 4,554 m. 
Hydro is reportedly committed to drilling two more 
wells during the 4-year license period ending in April 
1996. The Government is conducting a second petroleum 
licensing round, from October 1, 1994, to November 30, 
1995, during which all available offshore and onshore 
blocks are open for international bidding. 


Reserves 


Reserve data reported by the Chamber of Mines and 
operating companies in Namibia indicated reserves of 
about 1 billion carats of diamond, about 3 million metric 
tons (Mmt) of contained copper, 100,000 metric tons 
(mt) of contained uranium oxide, 20 mt of gold, 36 Mmt 
of graphite ore grading 4.396 carbon, 70 Mmt of ore 
grading 0.135 % tin, 6 Mmt of trona-rich and sulfate-rich 
salts, 2.9 Mmt of fluorspar ore grading 61% calcium 
fluoride, and 29,000 tons of wollastonite. 


Infrastructure 


Namibia has two principal ports, Walvis Bay and 
Lüderitz. Walvis Bay has container and bulk mineral- 
handling facilities and oil storage tanks. More than 1 
milion metric tons per year (Mmt/a) of freight is 
handled at Walvis Bay, compared with 50,000 mt/a at 
Lüderitz. Since the March 1994 return of Walvis Bay 
from South Africa, the Government has shown 
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considerable interest in developing a free trade zone 
(FTZ) or export processing zone (EPZ) in the harbor 
town and expects Walvis Bay to become an important 
commercial gateway to the southern African region. 

Namibia has a well-developed and maintained road 
transport system, with a railway network that links the 
principal centers of population to the coast and to South 
Africa. The country has about 40,000 km of roads, of 
which about 4,500 km is surfaced. A principal north- 
south axial road links southern Angola with South 
Africa, and east-west routes connect the coastal ports of 
Walvis Bay, Swakopmund, and Lüderitz with South 
Africa and Botswana, respectively. The Botswana route 
will assume even greater importance once the Trans- 
Kalahari Highway is completed, reducing the journey 
between Windhoek and Johannesburg by more than 400 
km. In the northeast, work is underway on upgrading the 
road through the Caprivi Strip to link Namibia with 
southeast Angola, Botswana, Zambia, and Zimbabwe. 

The 2,400-km-long rail network is operated by 
TransNamib. The rail fleet consists of 100 diesel-electric 
locomotives and 2,400 wagons. Namibia's railways carry 
about 2 Mmt/a of freight and 480,000 passengers per 
year, approximately 10 times the trafflc transported 
annually on scheduled road services. 

Electricity throughout the country is provided by 
SWAWEK, the national power utility. Principal power 
stations include the 120-megawatt (MW) Van Eck coal 
burning plant in Windhoek and the 240 MW Ruacana 
hydroelectric station on the Kunene River. The 
SWAWEK network interconnects with South Africa's 
grid. Planning is currently underway for a second hydro 
station to be built on the Kunene River border with 
Angola. The proposed Epupa plant would have an 
installed capacity of 450 MW. Initial cost estimates of 
this major project, which proponents have deemed 
crucial to the country's future energy and water needs, 
are in excess of $1 billion. Critics contend that this 
undertaking is unnecessary and would have adverse 
environmental impacts. 


Outlook 


Many of Namibia's mines are old and nearing the end 
of their economic lives. Because of the political 
uncertainties in the 1980's, little prospecting was 
conducted in Namibia, resulting in fewer new mines 
being developed. Because of a long lead time between 
the prospecting and development stage of a mine, even 
with an increase in exploration, a gap is likely to occur 
in mining revenues as old mines close before new mines 
can start production. 

According to the Chamber of Mines of Namibia, the 
Nation's geological potential (excluding oil and gas) may 
be limited; Namibia is unlikely to ever have another 
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Tsumeb Mine, although it has numerous smaller, rich 
ore deposits. However, the Chamber of Mines stated that 
the provision of the new mining law that allows royalties 
to be levied in the future may deter exploration because 
of the uncertainty about the ultimate tax rate. As a 
result, according to the Chamber of Mines, mineral 
industry output is not expected to exceed its currentlevel. 

The large mining houses already present in Namibia 
are likely to remain dominant in Namibia's mining 
industry. However, government officials have expressed 
their desire to attract smaller, more aggressive mining 
companies. The freeing up of land for exploration should 
encourage smaller mining companies to enter Namibia. 

The future of Namibia's mineral sector may lie in 
applying new cost-effective mining and extraction 
techniques to the country's wide variety of low-grade 
mineral deposits. Considering its general political 
stability, Namibia is a viable market for technology 
transfer, mining equipment, and investment for U.S. 
mining firms. 

Namibia also is looking toward Angola to help sustain 
its mining industry because Namibia has the 
infrastructure to support the development of mines in 
southern Angola. Ore could be processed in Tsumeb and 
railed to Walvis Bay for export. Since this would 
eliminate the immense capital costs of port and railroad 
construction, the development of mining projects in 
Angola would become more economically attractive. 


"Text prepared May 1995. 

^Where necessary, values have been converted from the Namibian 
dollar (ND) to U.S. dollars at the rate of N$3.50z US$1.00 for 1994 and 
N$3.27 2 US$1.00 for 1993. 

*The Chamber of Mines of Namibia, 16th Annual Report, 1994. 

*Skillings' Mining Review. V. 83, No. 21, May 21, 1994, p. 8. 

*Engineering and Mining Journal, Feb. 1995, p. 57. 

$Mining Journal, London, Sep. 30, 1994, p. 236. 


Major Sources of Information 


Association of Prospectors and Miners of Namibia 
P.O. Box 5059 
Windhoek, Namibia 
Telephone: (264) 61 34978 
Fax: (264) 61 32809 
The Chamber of Mines of Namibia 
P.O. Box 2895 
Windhoek, Namibia 
Telephone: (264) 61 37925/6 
Fax: (264) 61 222638 
FirstNationalDevelopment Corp. 
Private Bag 13252 
Windhoek, Namibia 
Telephone: (264) 61 306911 
Fax: (264) 61 33943 
Geological Survey of Namibia 


Private Bag 2168 
Windhoek, Namibia - 
Telephone: (264) 61 37240 
Fax: (264) 61 228324 
Ministry of Mines and Energy 
Private Bag 13297 
Windhoek, Namibia 
Telephone: (264) 61 226571 
Fax: (264) 61 38643 
Ministry of Trade and Industry 
Private Bag 13340 
Windhoek, Namibia 
Telephone: (264) 61 2989111 
Fax: (264) 61 220148 
Namibia National Small Miners Association 
P.O. Box 7289 


Windhoek, Namibia 
Telephone: (264) 61 31088 
Fax: (264) 61 31188 

U.S. Embassy 
P.O. Box 12029 
Windhoek, Namibia 
Telephone: (264) 61 221601 
Fax: (264) 61 229792 


Major Publications 
Chamber of Mines of Namibia, Annual Report. 
Mineral Investment in Namibia, Mining Journal 


Research Services, in cooperation with the Ministry of 
Mines and Energy, Namibia, Mar. 1993, 107 pp. 
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NAMIBIA: PRODUCTION OF MINERAL COMMODITIES 1 / 2/ 


TABLE 1 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Antimony, sodium antimonate (4796 Sb): 
Gross weight 
Sb content 
Arsenio, white, 99% arsenic trioxide 
Beryl concentrate 
Cadmium metal, refined 


Cesium, pollucite, gross weight e/ 
Columbium and tantalum, tantalite concentrate: ¢/ 


Gross weight kilograms 
Cb content do. 
Ta content do. 


GODDESS ee e 
Mine output, concentrate (29% to 30% Cu): 
Gross weight 


Cu content 
Metal, blister 4/ 
Gold kilograms 
Lead: 


Mine output, concentrate (30% to 3296 Pb): 
Gross weight 


Pb content e/ 
Metal, refined, primary 4/ 
Silver, minc output, Ag content of concentrate kilo 


Tin, mine output, concentrate (61% to 6796 Sn): 
Gross weight 
Sn content 

Uranium, U308 content of concentrate 

Zinc, mine output, concentrate (49% to 53% Zn): 
Gross weight 
Zn content 


INDUSTRIAL MINERALS 
Diamond 
Gem e/ thousand carats 
Industrial е/ do. 
Total do. 


Fluorspar, concentrate, acid grade (98% CaF 2) 
Graphite e 
Gypsum е/ 
Lithium minerals: 

Amblygonite 

Lepidolite 

Petalite 

Total 

Salt 5/ 


Semiprecious stones: 


Dioptase do. 
Quartz, crystal е/ 
Rose quartz 
Sodalite e/ 
Tourmaline kilograms 
Stone, sand, and gravel: 
Granite 
Marble 
Quartz е/ 
Sulfur, pyrite concentrate: 
Gross weight (4996 to 5196 S) 
S content е/ 
Wollastonite 
е/ Estimated. r/ Revised. 


1990 


1,130 


1,270 


157,000 


139,000 
70,000 


1991 


200 
30 
30 


117,000 
31,700 
33,500 

1,860 


50,600 
15,000 
33,400 
91,300 


17 
11 
2,890 


68,100 


33 
1,140 
1,190 

141,000 


127,000 
65,000 
305 


г/ 
t/ 


1992 


115,000 
31,300 r/ 
37,500 

2,030 


49,600 


68,300 


164,000 
80,900 3/ 
549 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through May 31, 1995. 
3/ Reported figure. 
4/ Includes products of imported concentrate. 


5/ The increase in 1994 is due to production from Walvis Bay previously included under South Africa. 


1993 


54,000 


2,960 
13,400 
339 


114,000 
56,900 
824 


1994 

г/ 29 
14 

t/ 3,050 
15 

r/ 23 
5 

r/ 97,900 
r/ 28,400 
30,100 

2,450 

r/ 43,800 
r/ 3/ 13,000 
23,800 

64,000 

6 

4 

2,240 

64,600 

1,280 

30 

1,310 

r/ 50,600 
400 

5 

r/ 90 
r/ 650 
r/ 745 
r/ 400,000 
r/ 80 
r/ 180 
e/ 6,500 
е/ 50 
50 

170 

3/ 400 
е/ 600 
r/ 3,000 
r/ 15,000 
r/ 3/ 350 
122,000 

r/ 3/ 60,000 
r/ 800 


eae 9020 ecoccc aaaeere 


Commodity 


Fluorspar 


Gold 


Uranium 


Zino 


million carats 


cubio meters 


TABLE 2 


NAMIBIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 
Tsumeb Corp. Ltd. (Gold Fields 
Namibia Ltd., 10094) 
do. 


Otjihase Mine (Tsumeb Corp. 
Ltd., 70%; Johannesburg 
Consolidated Investment Co. Ltd., 30%) 
Namdeb Diamond Corp. (Pty.) Ltd. 
(De Beers Centenary AG, 50%; 
Government, 50%) 


Okorusu Fluorspar (Pty.) Ltd. 

(Iscor Ltd., 2696; Okorusu Holdings) 

Navachab Gold Mine Co. (Erongo 
Mining and Exploration Co. 

Ltd., 70%; Metall Mining Corp., 
2096; Rand Mines Ltd., 10%) 

SWA Lithium Mines (Pty.) Ltd. 
(Kloeckner, Matramco) 

Purity Manganese (Namibia) Ltd. 
(private, 100%) 

Salt and Chemicals (Pty.) Ltd. 

(private, 10096) 

Salt Company (Pty.) Ltd. 
(private, 100%) 

Karibib Mining and Construction 

Co. (Namibia) Ltd. 
(private, 100%) 

Rossing Uranium Ltd. (RTZ Corp. plo, 
51.4%; Industrial Development Corp.. of 
South Africa, 10%; Government of Iran, 
10%; Rio Algom, Canada, 8%; 
Urangeselischaft mbH, 5%; Government 
of Namibia, 3.5%; Gencor Ltd., 2.3%) 

Imcor Zinc (Pty.) Ltd. (Iscor 
Ltd., 51%; Moly Copper Mining 
and Exploration Co.) 


Location of 
main facilities 
Tsumeb 


Kombat, 50 kilometers 
south of Tsumeb 
Otjihase, near Tsumeb 


Mines near Oranjemund, 
Elizabeth Bay Mine, 
25 kilometers south of 
Luderitz, and marine 
operations 

Okorusu, 48 kilometers 
north of Otjiwarongo 

Navachab near Karibib 


30 kilometers south of 
Karibib 

Otjosondu, 160 kilometers 
northeast of Windhoek 

Walvis Bay 


Swakopmund 


Marble quarry at Karibib 
Granite quarry 


Rossing, 30 kilometers 
east of Swakopmund 


Rosh Pinah Mine, 
80 kilometers 
northeast of Oranjemund 


Annual 
capacity 
15,500 copper in concentrate, 
58,000 blister copper. 
12,000 copper in concentrate. 


16,500 copper in concentrate. 


1.6. 


50,000, 98% caloium 
fluoride. 
2 gold. 


1,500 concentrate. 
100,000 ore with 4596 
manganese content. 
350,000. 

150,000. 


2,500 
600. 


4,800 uranium oxide. 


40,000. 
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THE MINERAL INDUSTRY OF 


NAURU 


By Travis Q. Lyday! 


The 21-square-kilometer island of Nauru was one of 
three historic phosphate-producing islands of the Pacific. 
The other two were Banaba, formerly known as Ocean 
Island, in the Gilbert Islands Group in the Republic of 
Kiribati, and Makatea in French Polynesia. However, 
Nauru has been the only producer since 1979, when the 
reserves on Banaba were depleted. The phosphate 
deposits on Makatea were last mined in September 1966, 
when they were depleted. 

The affluent Nauruan economy was based on the 


mining of rich phosphate rock reserves, virtually the — 


island Nation's only natural resource, and the country's 
gross domestic product has varied accordingly with the 
world market price of phosphate. The Government- 
owned Nauru Phosphate Corp. (NPC) mined all of the 
island's production of phosphate rock from its surface 
mine on the central plateau in the island's interior. All 
production was exported. 

The NPC was incorporated in 1969 and assumed full 
control in 1970 of the island's phosphate industry from 
the British Phosphate Commissioners (BPC), following 
the island's independence in 1968 from the United 
Nation's trusteeship under Australia, New Zealand, and 
the United Kingdom. The BPC controlled the phosphate 
industry on the island from 1919 until 1968. 

The phosphate deposits were among the richest in the 
world, having a consistent content of 84% bone 
phosphate of lime (BPL) or tricalcium phosphate, 
equivalent to 38.5% phosphorus pentoxide (P,O;). Rock 
treated in the calcination plant has averaged about 89% 
ВРІ, (40.7% Р,О,) and can be as high as 91% BPL 
(41.7% P,Oj). 

Phosphate rock was mined from deposits interdigitated 
with evenly spaced dolomitized coral limestone pillars 
using mechanical extractors with clamshell buckets, 
leaving the coral as a "forest" of very hardrock 
pinnacles. The associated coral was cobbed for domestic 
use as road aggregate. 

After overburden was removed by bulldozing, the 
alluvial phosphate rock was removed from around the 
coral pinnacles, trucked to a railhead for primary 
crushing, and reduced to minus 50 millimeters (mm). A 
narrow-gauge railway using diesel locomotives 
transported the crushed material to a treatment plant 
where it was dried before further crushing to minus 12 


mm and sold as run-of-mine product." A proportion of 
the fine material could be upgraded by high-temperature 
calcination to remove organic carbon and marketed as 
Nauru Calcined Rock, but the calcination plant 
sporadically was on standby in response to market 
demand.? 

New Zealand and the United Kingdom agreed early in 
1994 to help pay Australia's 1993 multi-million dollar 
compensation package to Nauru for environmental 
damage caused by the mining of the island's phosphate 
deposits. The compensation, a $73 million* out-of-court 
settlement, ended Nauru's 3-year-old petition to the 
International Court of Justice at The Hague, 
Netherlands, for environmental redress from Australia as 
the administrator and one of the former partners of the 
BPC. New Zealand and the United Kingdom agreed to 
pay almost $8.2 million each to help Nauru rehabilitate 
areas devastated by phosphate mining.’ 

Australia and Nauru signed in May 1994 an agreement 
for the implementation of a rehabilitation and 
development program for the mined-out phosphate lands 
in Nauru during the Global Conference on the 
Sustainable Development of Small Island Developing 
States held in Barbados. The first major activity was to 
be a feasibility and design study to determine the best 
method of rehabilitating the island's mining-disturbed 
lands.° 

Essential elements of the communications and 
transportation infrastructure included about 27 kilometers 
(km) of roads, including 21 km with pavement and 6 km 
of unimproved earth or dirt track. The island’s were 3.9 
km of NPC-owned railroad track was used to transport 
phosphate from the central plateau of the island to the 
processing facilities in Aiwo District on the southwestern 
coast. There was only one airport, and it had 
permanent-surface runways 1,220 to 2,439 meters in 
length. The only port was that in Aiwo District. Nauru 
had an electric power generating capacity of 14 
megawatts and produced power at the approximate level 
of 5,430 kilowatt hours per capita.’ 


'Text prepared July 1995. 

*Pacific Islands Yearbook (16th ed.). Nauru, ed. by N. and N. 
Douglas. Angas and Robertson, 1989, p. 346. 

Industrial Minerals (London). No. 318, Mar. 1994, p. 60. 
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*Where necessary, values have been converted from Australian dollars Other Source of Information 
(A$) to U.S. dollars at the rate of $A1.00=US 0.68, the approximate rate 
at date of out-of-court agreement. 

SPacific Islands Monthly (Suva, Fiji). V. 64, No. 5, Мау 1994, p. 7. Nauru Phosphate Corp. 


‘South Sea Digest (Sydney). V. 14, No. 5, May 20, 1994, p. 1. Republic of Nauru 


"U.S. Central Intelligence Agency, Washington, DC: The World Fact Central Pacific Ocean 
Book 1994, p. 277. 


Telephone: +674 4180 or +674 4198 
Fax: +674 4111 


TABLE 1 
NAURU: PRODUCTION OF PHOSPHATE ROCK 1/ 2/ 


Commodity 3/ 1990 1991 1992 1993 1,994 
Phosphate rock thousand metric tons 26 30 47 34 r/ 13 
e/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Includes data available through July 7, 1995. 


3/ In addition to the commodity listed, crude construction materials (common clays, sand and gravel, and stone) are produced, but output 
is not reported quantitatively, and available general information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


NEPAL 


By John C. Wu! 


The Kingdom of Nepal, a small landlocked country 
with an area about the size of Arkansas, is bordered on 
the north by Tibet in China, on the east by Sikkim and 
West Bengal in India, and on the south and west by 
Bihar and Uttar Pradesh in India. Nepal remained one 
of the poorest nations in the world with a per capita 
income of about $180? in 1994.  Nepal's mineral 
resources, identified by its Department of Mines and 
Geology (DMG) under the Ministry of Industry, 
included beryl, clay, dimension stone, coal, copper, 
dolomite, gemstones, gold, iron ore, lead, limestone, 
magnesite, mica, quartzite, salt, silica sand, talc, tin, and 
zinc. Actively mined were clay, coal, limestone, 
marble, quartz, quartzite, salt, and talc. 

DMG is the only Government agency responsible for 


implementing the country's mineral policy and carrying © 


out geological prospecting and mineral resources 
development, according to the Nepal Mines Act of 1966 
and the Mineral Concession Rules of 1961. In 1993, the 
Government approved the Mines and Mineral (First 
Amendment) Act 2050. Mines and Mineral Regulation, 
which provides specific legal provisions on 
environmental management for mining and mineral 
resources development, had been drafted and submitted 
by DMG to the Ministry of Industry for cabinet approval 
in 1994? The Foreign Investment and Technology Act 
of 1981 provided some incentives to develop the mining 
industry. 

Nepal's mining sector, comprised of numerous small- 
scale industrial minerals mining companies, has been the 
smallest sector of the economy. Nepal’s gross domestic 
product (GDP) was estimated to have grown 6.2% to 
$3.4 billion in 1994. The output of the mining and 
quarrying industry was valued at about $6.8 million, or 
0.2% of Nepal's GDP. Most of Nepal's mineral 
production was for domestic consumption. Exports of 
mineral commodities were estimated to have accounted 
for less than 10% of total export earnings of about $440 
million. Nepal's imports of mineral commodities were 
estimated at about 15% of total imports, or about $950 
million, in 1994. 

Mining operations of various industrial minerals by 
privately owned small mining firms were sparsely 
distributed throughout the. country. Limestone was 
mined for the production of cement and lime and for 
construction materials. Boulders, clay, marble, quartz, 


quartzite, and sand were mined for domestic 
consumption and for export, principally to India. Nepal 
produced a small amount of coal (lignite) and salt, but 
most of the coal and salt requirements were met by 
imports from India. According to a purchase agreement 
signed in 1993, India was to supply Nepal with about 
125,000 metric tons (mt) of coal annually. In 1994, the 
Salt Trading Corp. of Nepal signed an agreement with 
Hindustan Salt Ltd. of India to import about 115,000 mt 
of salt annually from India. 

Mining of crude magnesite at Kharidhunga in Dolkha 
District, about 110 kilometers (km) northeast of 
Kathmandu, the national capital, had stopped in 1990 
because of technical problems at a processing plant 
producing saleable dead-burned magnesite. According 
to DMG, ore reserves at the Kharidhunga deposit were 
estimated at 180 million metric tons (Mmt), of which 66 
Mmt were refractory-grade magnesite. Of this 66 Mmt, 
25 Mmt were high-grade recoverable reserves. The 
Kharihunga deposit is a crystalline, breunnerite type. 
The magnesium oxide (MgO) content of ore varies from 
88% to 96%, with a maximum 4.5% each for silica 
(SiO;) and iron oxide (Fe,O,), and 1% each for 
aluminum oxide (АІ,О,) and calcium oxide (СаО). 

Nepal Orind Magnesite Ltd., an owner and operator of 
the crushing plant at Kharidhunga and a 50,000 metric 
tons per year (mt/a) dead-burned magnesite processing 
plant in Mankha Village near Lamosangu іп 
Shindhupalchowk District, undertook in 1994 a minor 
modification project with Government funds and 
technology provided by Refractories Consulting & 
Engineering GmbH of Austria. Upon completion of this 
first-stage redevelopment project, the plant was expected 
to operate at 50% capacity. The company also was 
seeking additional investors from Nepal and foreign 
countries to participate as partners in the second-stage 
major upgrade of the processing plant to achieve full 
capacity. In addition, the company operated an open pit 
talc mine and talc grinding plant at Kharidhunga in 
Dolkha District. The 10,000 mt/a talc plant has been 
operating since April 1983. The proven talc reserves in 
the Kharidhunga area were estimated at 300,000 mt.‘ 

Estimated cement production remained at the same 
level as that of 1993. According to DMG, Himal 
Cement Co. Ltd., which has a limestone quarrying 
operation with 15.3 Mmt of proven reserves, operated a 
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360 metric tons рег day (mt/d) cement plant at Chobhar 
in Lalitpur District. Hetauda Cement Industries Ltd., 
which has a limestone quarrying operation with 9.6 Mmt 
of proven reserves, operated a 750 mt/d cement plant at 
Bhainse in Makawanpur District. Cement-grade 
limestone produced from the Okhare deposit in 
Makwanpur District, with 9 Mmt of proven reserves, 
also supplied Hetauda's cement plant. ^ Udayapur 
(Udaipur) Cement Industry Ltd., which has a limestone 
quarrying operation with 73.5 Mmt of proven reserves, 
operated a 800 mt/d cement plant at Jaljale in Udaipur 
District. Additionally, there were two small privately 
owned cement plants with 30-mt/d capacity operating at 
Jogimara and at Beldanda, both in Dhading District. 

According to the DMG, gold and uranium were found 
in 1994 in the alluvial deposit of Mahakli and Chamaliya 
Rivers on the boundary between Darchula and Baitadi 
Districts in western Nepal. Prospecting for gemstones, 
such as aquamarine, garnet, ruby, and tourmaline, was 
undertaken by DMG and private entrepreneurs in the 
Dhading, Gorkha, Manang, Sankhuwashaba, llam, 
Taplejung, Jajarkot, Lamjung, Sinduli and Rasuwa 
Districts. | 

Nepal has 7,080 km of roads, of which 2,898 km is 
paved, 1,660 km gravel or crushed stone; and 2,522 km 
of seasonally drivable tracks. It also has 52 km of 
0.762-meter gauge railroad, all in Terai, near the Indian 
border. The 10-km railroad from Raxal to Birganji is 
Government-owned. The country has five major airports 
with permanent-surface runways. Telephone and 
telegraph services were poor. Nepal has 300,000 
kilowatts of electricity generating capacity and produced 
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about 1 billion kilowatt hours of electricity for consumption 
by Kathmandu and several larger cities, but there was no 
national power distribution and transmission system. 

Nepal's enormous hydroelectric potential remains 
largely untapped. To develop its hydroelectric power, 
the Nepalese Government had announced a new 
hydropower development policy in 1992. Under the new 
policy, small hydropower projects were to be constructed 
in the hilly and Himalayan regions; a rural electrification 
system was to be adequately extended; and private local 
and foreign investment would be encouraged. 

Future development of the Nepalese economy will rely 
heavily on foreign financial and technical assistance. 
Japan was providing the most help, followed by the 
United States, Germany, the United Kingdom, 
Switzerland, Finland, Canada, China, and India. Various 
United Nations-affiliated international organizations, 
such as UNDP and the World Health Organization, were 
among the important multilateral providers of assistance. 
Infrastructure projects in progress were several small 
hydroelectric power stations, bridge construction, 
installation of a high-power transmission line between 
Nepal and India, and construction of a highway in 
western Nepal. The potential for mineral development 
remains largely untapped. 


'Text prepared Mar. 1995. 

?Where appropriate, values have been converted from Nepalese rupees 
to U.S. dollars at the rate of NRs48.6=US$1.00 in 1993 and 
Nrs.49.2=US$1.00 in 1994. 

"Kayastha, N.B. Department of Mines and Geology (Kathmandu). 
Minerals and Mineral-Based Industries in Nepal, 1994, p. 13. 

*———. Mineral and Mineral-Based Industries in Nepal, 1994, р. 2. 


TABLE 1 
NEPAL: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 
Beryl kilograms 500 г/ — f/ — [/ — г/ - 
Cement 107,000 136,000 196,000 190,000 e/ 190,000 
Clay, - 8240r  — 8,850  Á à à 15.400fp &— à 3L 8,.50py «— à 8000 _ 
Coal: 
Bituminous 70 200 1,900 1,150 1,200 
Lignite 7,810 10,200 14,100 r/ 3,810 r/ 4,000 
Total 7,880 10,400 16,000 r/ 4,960 r/ 5,200 
Copper ore: 
Gross weight 18 21 г 12 r/ 23 г/ 22 
Cu content аас И a 
Gemstones:e/ 
Garnet kilograms — f/ — {/ == r/ — [/ - 
Quartz do. 12,500 1,060 6,000 5,000 5,000 
Tourmaline do. 4/ r/ 4 г/ == г/ 4/ r/ == 
Total do. 12,500 r/ 1,060 r/ 6,000 r/ 5,000 r/ 5,000 
Lime, agricultural 45,000 e/ 24,500 24,500 e/ 24,000 e/ 25,000 
Magnesite, crude — r/ =- f/ — r/ — [/ -- 
Salt 6,900 7,300 6,500 r/ 6,600 r/ 7,000 
Stone 
Limestone 180,000 r/ 222,000 368,000 r/ 296,000 r/ 300,000 
Marble: 
Chips 898 r/ 1,040 r/ 567 г/ 292 г 300 
Slab, cut square meters 161,000 r/ 24,700 r/ 20,400 r/ 27,900 r/ 28,000 
Craggy do. 5,450 r/ 6,460 r/ 6,430 r/ 2,940 r/ 3,000 
Quartzite do. 1,770 2,980 2,360 2,550 2,500 
Тас 1,800 r/ 3,170 г/ 3,820 r/ 1,340 r/ 1,500 


e/ Estimated. r/ Revised. 


l/Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through Mar. 31, 1995. 

3/ In addition to the commodities listed, construction materials such as sand and gravel and other varieties of stone presumably are produces, but 
available information is inadequate to make reliable estimates of output levels. 

4/ less than 1/2 unit. 


Source: Ministry of Industry, Department of Mines and Geology (Kathmandu). Minerals and Mineral-Based Industries in Nepal, Dec. 1994, p. 10. 
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THE MINERAL INDUSTRY OF 


THE NETHERLANDS 


By William L. Zajac! 


During 1994, the Dutch economy grew by 2.2%, 
compared with growth of 0.496 of the gross domestic 
product (GDP) during the previous year, and ended 
declining growth rates in the GDP from the high of 
4.796 growth in 1989. Exports fueled the growth and 
grew by 5% in volume terms compared with those of 
1993, when exports rose by 2%. In a reversal from 
1993, domestic economic growth was rather weak, with 
consumer spending rising only 1.596 during 1994, 
compared with an increase of consumer spending of 
2.696 for western Europe in general. 

Although the Netherlands was not a major producer of 
metallic or nonmetallic minerals or mineral products 
with respect to global production, it was very important 
as a producer of natural gas and petroleum for the 
European market and played a major role as a 
transshipment center for mineral materials entering and 
leaving continental Europe. 

Rotterdam, їп particular, remained extremely 
important as a shipping and storage center and 
contributed to the 14% of the Dutch economy that was 
generated by transport-related activities. With the ever- 
expanding inland transportation systems, goods entering 
or leaving Rotterdam can originate in or be destined for 
almost anywhere in continental Europe. Despite being 
the world's largest harbor, during the past 4 years, 
traffic volume rose at Rotterdam by only 1.5%, 
compared with 9.4% for Hamburg, Germany, and 13% 
for Zeebrugge, Belgium. In an effort to remain Europe's 
primary shipping, warehousing, and trading center, the 
Dutch Government and the city of Rotterdam launched 
an investment program valued at FL15 billion (US$8.25 
billion) to increase the harbor’s capacity. Тһе 
Government started to offer tax breaks to organizations 
in order to entice more distribution centers and other 
transport-related activity to the Rotterdam area in order 
for it to maintain its dominance. However, the facilities 
at Rotterdam and the surrounding area needed to be 
upgraded and expanded for any increase in traffic. The 
investment plan by the Government listed such projects 
as a state-of-the-art terminal that could handle jumbo 
container ships and an artifical peninsula reclaimed from 
the North Sea. The Government expressed the hope that 
such investment would spur private investment in the 
area up to as much as FL85 billion (US$47 billion) in 


the next 15 years. Another project that was deferred by 
the previous Government because of protests from 
environmentalists was the construction of a direct rail 
link between Rotterdam and the German rail network. 
The FL1.7 billion (US$935 million) project was being 
reconsidered by the new Government as a means of 
relieving the severe road congestion in the Rotterdam 
area and had the approval of the European Commission 
(EC), which considered it a high-priority project and was 
willing to finance 596 of the total cost. 


Government Policies and Programs 


Although general elections were held in May 1994, a 
coalition Government was not seated until August. A 
major issue during the campaign and forming the 
coalition was the fate of the generous social welfare 
system in the Netherlands. Proposals to limit social 
security and health spending in order to help stimulate 
job growth and the economy in general were met with 
great resistance by the general public. Government 
spending in 1994 amounted to Dutch guilders FL200.2 
billion (US$110 billion), of which 5596 was for social 
security spending and 27% was for health spending. Tax 
revenues amounted to FL150.4 billion (US$83) in 1994. 
The new coalition Government announced that its 
priority was to attack the structural problems in the 
Dutch economy, such as high unemployment and the 
country's high public debt. The new Government 
announced that one of its goals for its term was to lower 
the debt ceiling to 2.7% from the 3.096 of GDP in 1994. 


Environmental Issues 


Environmental policy in the Netherlands was the 
responsibility of the Ministry of Housing, Planning, and 
the Environment, and protecting and upgrading the 
quality of the environment was of high priority to the 
citizens of the Netherlands. In addition to protecting the 
environment, the Dutch were also concerned with 
remedying the practices of the past. The Hoogovens 
Group, for example, has continued to increase the fuel 
efficiency of its operations. At its steel division, fuel 
efficiency has improved by 10% per year between 1989 
and yearend 1994, with a saving of the equivalent 12 
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million cubic meters (m?) of natural gas per year. Fuel 
efficiency was expected to be further improved in the 
next few years with the construction of a steam-and-gas 
unit that would use blast furnace gas to generate 
electricity and would use the residual heat in the most 
beneficial way. In 1994, a unit for removing water from 
waste oil was put into operation at the IJmuiden central 
waste treatment plant. The treated oil would be injected 
into a blast furnace, thereby reducing coke consumption 
and the ill effects of coke production and consumption. 


Production 


Production of mineral commodities generally remained 
stagnant or dropped slightly in the Netherlands during 
1994. The high cost of generous social benefits 
contributed to the production costs of Dutch products, 
making them, more and more, less competitive on the 
world market, especially with the increased 
competitiveness of the newly emerging nations of the 
former Eastern Bloc. 


Trade 


Trade data were not available to the U.S. Bureau of 
Mines, but little was expected to have changed from 
previous years, except for volume and value. Based on 
value, the five main destinations for exports and 
reexports from the Netherlands in 1992 were Germany 
(28.8% of the total), Belgium-Luxembourg (14.3%), 
France (10.6%), the United Kingdom (9.2%), and Italy 
(6.4%). The United States was sixth on the list of 
destinations for exports and reexports, accounting for 
4.1% of the total. In 1992, the five main sources of all 
imports by the Netherlands were, based on value, 
Germany (25.2% of the total), Belgium-Luxembourg 
(14.2%), the United Kingdom (8.6%), France (7.9%), 
and the United States (7.8%). 

With respect to mineral commodities exported and 
reexported in 1992, based on value, crude nonmetallic 
materials accounted for 0.3% of the total, ores and other 
metal-bearing raw materials accounted for 0.8%, energy 
materials accounted for 8.6%, iron and steel products 
accounted for 2.3%, and nonferrous metals and 
semimanufactured products thereof accounted for 1.3%. 
For imports of mineral commodities in 1992, based on 
value, crude nonmetallic materials accounted for 0.6% 
of the total, ores and other metal-bearing raw materials 
accounted for 0.9%, energy materials accounted for 
8.6%, iron and steel products accounted for 2.6%, and 
nonferrous metals and semimanufactured products 
thereof accounted for 1.3%. The three largest export 
and reexport classifications in 1992, based on value, 
were machinery (23.8% of the total), living animals 
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(18.0%), and chemicals (15.9%). The three largest 
import classifications in 1992, based on value, were 
machinery (31.676 of the total), living animals (10.896), 
and chemicals (10.7%). 


Structure of the Mineral Industry 


Table 2 shows the principal plants with their locations 
and capacities of mineral industry concerns in the 
Netherlands. The only mining operations left in the 
Netherlands in 1994 were in the production of peat, salt, 
and sand and gravel. The metal processing sector relied 
almost exclusively on imported raw materials, not only 
ores and concentrates, but also scrap and unrefined and 
refined metals. To use zinc as an example, actual 
consumption of the metal in the Netherlands in the past 
few years had been about 40% of domestic production, 
while the net export balance of slab zinc had been about 
55% to 60% of domestic production for the past few 
years. 


Commodity Review 
Metals 


Aluminum.—Production of primary aluminum in the 
Netherlands by Hoogovens Aluminium BV had been 
declining steadily for the past few years, partly as a 
result of the high production costs in the country, the 
growth of the secondary aluminum industry in the 
Netherlands, and, in 1994, by voluntary production cuts 
to ease the international oversupply. The production of 
secondary aluminum consumes only about 5% of the 
energy needed to produce primary aluminum and the 
Dutch, being very environmentally aware, have begun a 
more conscientious program of recycling than had been 
true in the past. Not only was the collected, used 
aluminum-wares a feed for the domestic secondary 
aluminum industry, but it was also a valuable export 
commodity. The Netherlands consistently had exported 
more old and new aluminum scrap than it had imported. 

Hoogovens announced in its 1994 annual report that its 
deliveries in 1994 rose by 26% compared with that of 
1993. The increase was attributed to a recovery in the 
market for rolled and extruded products, with demand 
rising in Europe as well as in its principal export 
markets. Continued high world stocks of and low 
international prices for primary aluminum caused 
Hoogovens to cut back its production of primary metal 
in 1994. At the end of the year, the rate of capacity 
utilization at its smelters was 82%, or 219,000 metric 
tons (mt), after removing an additional 42,000 mt 
capacity for the year. 

In a further effort to contain costs, Hoogovens 


investigated the possibility of building its own 
powerplant to serve its aluminum and steel operations. 
A study indicated that the organization could save as 
much as 20% on its energy costs if it were to build a 
1,000-megawatt (MW) powerplant. The plant would 
have 6% of the country’s electricity capacity. The 
aluminum smelter was locked into a contract with 
Nederlandsche Gasunie NV and state-owned power 
generators until the end of 1998. 


Steel.—The steel division of the Hoogovens Group, 
Hoogovens IJmuiden BV, was Europe's sixth largest 
steel producer in 1994. The company announced that its 
financial situation had improved again in 1994 as a result 
of the improved economic situation in Europe and the 
United States. This situation led to an increase in 
demand for its hot- and cold-rolled products in both 
markets. To meet the increasing demand for double-cold- 
rolled packaging steel in Europe, Hoogovens invested in 
adapting one of its continuous casting annealing lines to 
produce this commodity directly at the installation and a 
pickling line was completed, enabling further quality 
improvements. Investment in this area in 1994 was close 
to FLIO million (US$5.5 million). Ongoing 
improvements in quality were realized in the material 
produced for the automobile industry, two-part beverage 
cans, and battery casings. Improved thickness and width 
control systems for the hot-strip mill were also installed 
during the year. 

Near the end of the year, Hoogovens announced a 
reorganization of the Steel Division to take effect in mid- 
1995 with the intention of increasing the division's 
effectiveness in the market. The Steel Division was 
divided into five separate ^ business-oriented 
organizations, each responsible for its own financial 
results. In addition to the marketing, sales, and 
production units, a product/market unit was created to 
focus more attention on customer-driven innovation. To 
increase the international spread of the market, the 
International Business Development directorate was set 
up during this reorganization to build up sustainable 
positions on growth markets outside Europe. In 1994, 
Hoogovens sales were divided as follows, by value: the 
Netherlands - 15% of the total; other EU countries, 
4596; the United States, 22%; and all other countries, 
18%. Hoogovens also announced in late 1994 that it 
was considering buying a stake in a new hot-rolled steel 
mill in South Africa, further expanding its international 
spread. Hoogovens already was involved in the planning 
of the plant through its Technical Services subsidiary. 


Mineral Fuels 


Natural gas was the most important mineral fuel 


produced in the Netherlands. In addition to domestic 
consumption, the gas was exported and provided the 
equivalent of about US$4 billion each year in export 
sales, or about 396 of total exports. The gas was 
produced from 30 offshore facilities in the North Sea 
and 20 onshore installations. In 1994, offshore 
production accounted for 30% (21.2% in 1993) of total 
production and onshore production accounted for 70% 
(78.8% in 1993) of the total. Gasunie, the gas 
distribution organization, announced in the latter part of 
1994 that companies will be allowed to deplete gasfields 
over 10 years instead of the previous minimum of 14 
years and at a maximum load factor of 90% instead of 
the previous 67%. The total exploration and appraisal 
wells drilled by the Netherlands in 1994 declined by 
14% compared with the number drilled in 1993, and by 
40% compared with the number drilled in 1992. 

This drop in exploration was, according to the 
Netherlands Oil and Gas Exploration and Production 
Association (Nogepa), а result of the Dutch 
Government’s fiscal and contract terms for gas 
production being too restrictive to ensure a reasonable 
level of exploration work. Late in 1994, however, the 
Dutch Government announced that new rules would be 
in effect for the round of offshore exploration licensing 
scheduled for early 1995. The new rules would lower 
the state’s share in production licenses from 50% to 40% 
and no royalties would be levied on any new production 
license if gas output was below 800 million ш? and 
would be lowered for some large fields. Companies 
claimed that the new measures would not be effective in 
boosing exploration because they applied only to new 
licenses and not those already existing. Energy company 
applicants were to be requested to submit a geological 
report and to sign a pact with the Government on 
environmental protection. 

At yearend 1994, the moratorium on exploration of an 
environmentally sensitive area, the Waddenzee, expired. 
This is an expanse of mudflats that lies behind a string 
of islands sheltering it from the North Sea. In contrast to 
the polluted North Sea, however, the Waddenzee has 
remained fairly undisturbed and is an area extremely rich 
in varied animal and plant life. The area was the focus 
of a battle between environmentalists and industry, with 
the Government acting as mediator during the past 
decade. There was only one gas installation in the area, 
a production platform named Zuidwal. The existence of 
the platfrom was tolerated only because the operator 
originally signed a zero-pollution contract with the Dutch 
Government. The next phase of exploration in the area 
was expected to use flat-bottomed barges and jack-up 
rigs and the Zuidwal would, technically, be the only 
production facility allowed. It was to be complemented 
by shore-based facilities using directional drilling 
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techniques to tap into the Waddenzee' gas reserves, 
valued at an estimated US$15 billion. The operator of 
Zuidwal dedicated 1546 of its total investment of 
US$294 million in the facility, or about US$44 million, 
to environmental protection. However, there were 
protests and challenges against the possible future 
development of the gas deposits in the Waddenzee and 
a legal appeal by citizens in the area to place a new 
moratorium on exploration activity in the area. 


Reserves 


The Netherlands had no commercially exploitable 
reserves of metal ores, and the reserves of sand and 
gravel cannot be "measured" as such because the variety 
of uses changes the definition of "commercially 
exploitable" to the extent that the figures are, at best, 
misleading. Reserves of natural gas yearend 1994 were 
given as 1,875 billion m? and reserves of petroleum were 
given as about 113 million barrels. 


Infrastructure 


The Netherlands Railway operated 2,828 kilometers 
(km) of 1.435-meter (m) standard gauge track, of which 
1,957 km was electrified and 1,800 was double track, 
and 166 km of track was privately owned. Highways in 
the country total 104,590 km, of which 92,525 km was 
paved (2,185 km limited access, divided highways) and 
12,065 km was gravel and crushed stone. Inland 
waterways’ consisted of 6,340 km, of which 35% was 
usable by craft of 1,000-metric-ton (mt) capacity or 
larger. Pipelines consisted of 418 km for crude 
petroleum, 965 km for petroleum products, and 10,230 
km for natural gas. The Dutch merchant marine 
consisted of 324 ships of 1,000 mt or more totaling 
2,507,112 mt. Of the total, there were 180 cargo ships, 
32 container ships, 27 oil tankers, 21 chemical tankers, 
20 refrigerated cargo ships, 15 roll-on/roll-off vessels, 
12 liquefied gas tankers, 4 multifunction large load 
carriers, 3 bulk carriers, 3 combination bulk carriers, 3 
short-sea passenger vessels, 2 specialized tankers, 1 
livestock carrier, and 1 railcar carrier. In addition to 
vessels registered in the Netherlands, Dutch-owned ships 
were also registered in the Netherlands Antilles. The 
major maritime ports of the Netherlands are Amsterdam, 
Den Helder, Eemshaven, IJmuiden, Rotterdam, and 
Vlissingen. There are 29 inland ports. Of the major 
maritime ports, Rotterdam was by far the most active. 


Outlook 


The coalition Government formed in August 1994 
following the elections in April had not yet established 
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concrete policies by yearend for dealing with the 
economy of the country. It was generally agreed that 
some sort of reform was necessary on the social security 
system in order to lower Government spending, but no 
details were given. Government policy dealing with the 
economy in the next few years would also be steered by 
the terms of the treaty creating the Economic and 
Monetary Union (EMU) of the EU and the Dutch desire 
to be part of the EMU from its beginning. Much of the 
future also would depend on the continued recovery of 
the Netherlands’ trading partners because so much 
depends on the country's processing of imported raw 
materials and the international market for the value- 
added products. The Netherlands did not suffer as much 
from the recent global recession as some of the other 
industrialized countries, due, to a large extent, to the 
country's policy of restraining wage increases, and an 
increase in domestic consumption that helped offset 
drops in exports. Also helping was the fact that much of 
the Dutch economy, as well as exports, rely on the 
agricultural sector. For example, 3096 of exports to 
Germany, the Netherlands’ largest export market, consist 
of food or other agricultural products and therefore were 
not as affected by the recession in that country as 
suppliers of industrial products were. The expanded 
German market brought about by the unification of East 
and West Germany was a great boost to the agricultural 
sector of the Netherlands's economy because of the 
enthusiasm of the eastern Germans for Dutch fresh 
vegetables and food products. 


"Text prepared July 1995. 
?When necessary, Dutch uilders were converted to US dollars at the 
rate of FL.8200 = US$1.00. 


Major Sources of Information 


Rijks Geologische Dienst 
(Geological Survey of the Netherlands) 
Spaarne 17 
2000 AD Haarlem 
Telephone: 23 300 300 
Fax: 23 351 614 

Ministerie van Economische Zaken 
Inspecteur Generaal der Mijnen 
(Ministry of Economic Affairs, 
Inspector General of Mines) 
Bezuidenhoutseweg 30 
2594 AV The Hague 

Centraal Bureau voor de Statistiek 
(Central Bureau of Statistics) 
Prinses Beatrixlaan 428 
2270 AZ Voorburg 
Telephone: 3 37 38 00 


Еах: 3 87 74 29 Central Bureau of Statistics. 
Maanadschrift (Monthly Bulletin), 


Major Publications Central Bureau of Statistics. 
Various company annual reports, including 
Statistical Yearbook of the Netherlands, Koninklijke Nederlandsche Hoogovens en 
Central Bureau of Statistics. Staalfabrieken NV (Royal Netherlands Hoogovens and 
Maanadstatistiek van de Industriek Steel Works NV). 


(Monthly Statistical Bulletin of Manufacturing), 


TABLE 1 
NETHERLANDS: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 
METALS 
Aluminum metal: 
Primary 270,000 264,000 235,000 229,000 r/ 219,000 
Secondary 134,000 4/ 114,000 4/ 151,000 4/ 150,000 4/ 150,000 e/ 
Cadmium metal, primary 600 500 594 500 
Iron and steel: 
Ore, sintered (from imported ore) 4,060,000 3,950,000 4,100,000 e/ 4,000,000 r/ е 4,580,000 е 
Metal: 
Pig iron including blast-furnace ferroalloys (if any) 4,960,000 4,700,000 4,850,000 5,410,000 5,440,000 
Steel: 
Crude 5,410,000 5,170,000 5,440,000 6,000,000 6,170,000 
Semimanufactures 5,010,000 4,910,000 5,000,000 e/ 5,200,000 е 5,500,000 е/ 
Lead metal, refined, secondary 44,100 33,700 24,300 r/ 24,200 25,000 e/ 
Tin metal: 
Primary 5,900 4,800 - - - 
Secondary 200 e/ 200 e/ 200 e/ - == 
Total 6,100 e/ 5,000 e/ 200 e/ == == 
Zinc metal, primary 209,000 3/ 211,000 3/ 210,000 3/ 207,000 3/ — 
INDUSTRIAL MINERALS 
Cement, hydraulic 3,730,000 3,550,000 3,410,000 3,400,000 e/ 3,400,000 e/ 
Magnesium compounds: 
Chloride 125,000 e/ 126,000 125,000 e/ 125,000 e/ 140,000 e/ 
Oxide 90,000 e/ 90,000 90,000 e/ 90,000 e/ 100,000 e/ 
Nitrogen: N content of ammonia 3,190,000 3,030,000 2,590,000 2,470,000 r/ 2,500,000 e/ 
Salt, all types 3,650,000 3,420,000 3,630,000 3,500,000 e/ 3,500,000 e/ 
Sand, industrial 25,100,000 25,000,000 e/ 20,000,000 e/ 20,000,000 e/ 20,000,000 e/ 
Sodium compounds, n.e.s.: 
Carbonate, synthetic 400,000 e/ 400,000 e/ 400,000 e/ 400,000 e/ 400,000 e/ 
Sulfate: 
Natural 22,000 e/ 22,000 e/ 22,000 e/ 20,000 e/ 20,000 e/ 
Synthetic : 15,000 e/ 15,000 e/ 15,000 e/ 15,000 e/ 15,000 e/ 
Sulfur: 
Elemental byproduct: 
Of metallurgy 125,000 e/ 125,000 e/ 125,000 e/ 125,000 e/ 125,000 e/ 
Of petroleum and natural gas 285,000 e/ 290,000 e/ 290,000 e/ 290,000 e/ 300,000 e/ 
Total 410,000 e/ 415,000 e/ 415,000 e/ 415,000 e/ 425,000 e/ 
Sulfuric acid, 100% H2SO4 | 1,150,000 e/ 1,150,000 e/ 1,150,000 e/ 1,150,000 e/ 1,250,000 e/ 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 112,000 111,000 110,000 e/ 100,000 e/ 110,000 e/ 
Coke, metallurgical 2,740,000 2,930,000 2,920,000 2,900,000 e/ 2,750,000 e/ 
Gas: | 
Manufactured million cubic meters ~ -- 9,500 e/ 9,500 e/ 10,000 e/ 
Natural 
Gross do. 74,100 82,600 82,000 83,100 r/ 78,400 
Marketed million cubic meters 72,200 81,700 81,800 83,000 e/ 77,400 e/ 
Natural gas liquids thousand 42-gallon barrels 156,000 165,000 165,000 170,000 170,000 
Peat, agricultural 300,000 e/ 300,000 e/ 300,000 e/ 300,000 e/ 300,000 
See footnotes at end of table. 
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ТАВГЕ 1 
NETHERLANDS: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 
MINERAL FUELS AND RELATED MATERIALS--Continued 
Petroleum: 
Crude thousand 42-gallon barrels - = = 19,400 18,200 r/ 23,500 
Refinery products: 
Liquefied petroleum gas do. - - 31,300 - 36,100 
Mineral jelly and wax do. - 401 600 e/ 600 e/ 600 e/ 
Gasoline, motor do. 100,000 100,000 73,500 74,000 e/ 75,000 e/ 
Naphtha and white spirit do. - 100,000 83,100 100,000 84,200 
Jet fuel do. 40,000 38,000 39,800 39,000 44,200 
Kerosene do. -- == 1,780 == 1,520 
Refinery gas do. - 20,800 21,200 e/ 21,200 e/ 22,000 e/ 
Lubricants do. 4,200 4,000 3,490 3,500 e/ 3,750 e/ 
Distillate fuel oil do. - == 137,000 == 143,000 
Residual fuel oil do. - - 98,000 99,100 r/ 84,400 
Bitumen do. - == 4,380 4,400 e/ 4,400 e/ 
i 29,000 25,000 e/ 25,000 e/ 25,000 e/ 25,000 e/ 


Total 
e/ Estimated. r/ Revised. 
1/ Table includes data available through July 31, 1995. 
2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 
3/ In addition to the commodities listed, the Netherlands produces construction materials such as sand and gravel, but output is not reported and no basis 
exists to make reliable estimates of output. 


173,000 288,000 e/ 519,000 e/ 367,000 e/ 524,000 e/ 


4/ Sales. 
TABLE 2 
NETHERLANDS: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metrio tons unless otherwise specified) 
Location of Annual 
Commodit Major operating companies main facili capaci 
Aluminum, prime Hoogovens Aluminium B V melter at Delífzi : 
Do. Pechiney Nederland B V melter at V lissingen 
Cadmium tons Judelco BV (Australian Overseas Smelting Pty. — Plant at Budel-Dorplein 050 
Ltd, 50%; Kempensche Zinkmaatschappij 
Zincs de la Campine BV, 5096 
nent NCI Nederland BV (Eerste Nederland: ) plants at Maastrict DC 
Cement Industrie NV 
Do. nentfabrick IJmuiden B V plants at 1Jmuic ,000 
Do. entfabriek Kozenburg B V plants at Kozenburg 720 
Lead Hollandse Metallurgische Industrie Billiton BV ectrolytio plant at Arnhem 
: Billiton Witmetaal BV ic plant at Маг 
1а 1 
Do. МАЕ Magnesite BV Plant at Viaardingen 40 
Natural gas million cubic meters per day Nederlandse Aardolie Maatschappij BV (МАМ oningen, Lecuwarc Ass 
other onshore gasficlds and several 
offshore wells in the North Sca 
Petroleum, cruc barrels per дг 56 wells (204 proc 2) including: 83,50 
DO. do. АМО‹ D, ONQOX U, anc UNOCA, Мс еа fields: Haven, Held А Helm ' ,00€ 
Hoorn, Kotter, Logger, and Rijn 
Do. do. NAM Onshore fields: Bek DeLier, (20,500) 
Ijselmonde, Meerkapelle, Pernis 
West, Pinacke, Rotterdam, 
Schoonebeck, Werkendam, 
and Zoetemeer 
Refineries 6 companies, of which the major are: 1,230,500 
Do. do. Netherlands Refining Co. Refinery at Rotterdam 446,000 
Do. do. ell Nederland Кайтпас ЗУ Кеп at Pernis (374,000) 
Do. DO. sso Nec and BV Ke at Ko паї (173,000) 
Do. do. otal Raffinac Nederland NV Refinery at Vlissingen (150,000) 
alt Akzo Salt and Basic Chemicals BV Mines at: 4,000 
Hengelo (2,000) 
Delfzijl (2,000) 
tum: 
Carbonate, synthetio do. Plant at Delfzijl 380 
ulfate, * епо Е ; 
{ее Hoogovens IJmuiden BV Plant at IJmuide 5,10€ 
inc Budeico BV (Pasminco Europe BV, 50%; Plant at Budel-Dorplein 


Kempensche Zinkmaatschappij Zincs 
de la Campine, 50%) 


THE MINERAL INDUSTRY OF 


NEW CALEDONIA 


By Travis Q. Lyday! 


The mineral industry in the French Territory of New 
Caledonia and Dependencies continued to be dominated 
by the mining of nickeliferous laterite-saprolite ore. The 
ore was used for the subsequent production of 
ferronickel of various commercial grades and of matte 
containing 75% nickel at the Doniambo smelter at 
Nouméa, the capital. Minor amounts of cobalt were 
recovered as a component of nickel matte exports from 
refining operations at Sandouville, near Le Havre, in 
northern France. Minor amounts of pit and quarry 
construction materials also were produced. 

New Caledonia was the largest producer. of ferronickel 
in the world and the fourth largest producer of mined 
nickel after Canada, Indonesia, and Russia. Nickel 
mining and smelting was the territory's most important 
resource, accounting for 25% of the gross domestic 
product and 8096 of exports.? 

Nickel was produced at mines owned by Société 
Métallurgique le Nickel (SLN), a 9096 -owned subsidiary 
of Metropolitan France's Eramet, with Japan's Nisshin 
Steel Co. owning the remaining 10%, as well as from 
smaller, independent producers. SLN's production of 
nickel ore was from the two mining centers of Kouaoua 
and Thio on the east coast, the two mining centers of 
Kaala-Gomen and Népoui-Kopéto on the west coast, and 
at contractor-operated mines operated by Société 
Georges Montagnat at the Karembe and Tontouta mining 
centers on the west coast, all on the main island of La 
Grande Terre. Remaining production was from smaller, 
independent operators, including Berton, Groupe 
Pentacost, Société des Mines de la Toutouta, and Société 
Miniére du Sud Pacifique, with open pit mines at 
Boakaine, Karembe, Kouaoua, Moeno, Nakety, Ouaco, 
and Tontouta. 

Mine output from the independently operated mines 
was mainly for export to Australia’s Yabulu nickel 
refinery near Townsville, Queensland; Japanese nickel 
smelters and refiners; and the Glenbrook ferronickel 
smelter near Riddle, Oregon; some also was used as feed 
for the Doniambo smelter. SLN's nickel ore primarily 
was used as feed for its Doniambo smelter at Nouméa 
for the production of ferronickel ingots and shot and 
nickel matte, with minor amounts exported to Japan. 
Most of the ferronickel production was shipped to 
consumers in Australia and Japan, and all production of 


nickel matte was shipped to Eramet’s refinery at 
Sandouville-Le Havre for further processing into high- 
purity electrolytic nickel and nickel salts.? 

The US$150-million Kopéto 2 opencut mine was 
inaugurated in May 1994 at SLN's Népoui-Kopéto 
mining center, 250 kilometers (km) northwest of 
Nouméa. Kopéto 2, touted as one of the world's most 
technically advanced mines, previously was in operation 
during the 1970's.^ Output at the 10-square kilometer 
mine was to increase progressively by 1996 to produce 
830,000 metric tons (mt) per year of nickel ore for the 
production of 17,000 mt of nickel, supplying about one- 
third of the requirements of the Doniambo smelter for 15 
years.’ 

Near yearend 1994, Eramet reached agreement with 
the French Government-controlled Bureau de Recherches 
Géologiques et Minières (BRGM) for the acquisition of 
ВКОМ'$ Cofremmi subsidiary in exchange for a 2.4% 
equity stake in Eramet. Eramet’s acquisition was to 
provide its SLN subsidiary access to an estimated 
800,000 mt of nickel reserves held by Cofremmi in New 
Caledonia. The agreement also corroborated Eramet's 
plans announced in September 1994 to gradually increase 
from 50,000 mt to 60,000 mt the annual production 
capacity at SLN's Doniambo smelter.” 

Reportedly, total proven and probable nickel reserves 
in New Caledonia were 1 million metric tons (Mmt) of 
contained nickel in ore grading greater than 2.7% nickel, 
with an additional 1 Mmt of contained nickel in ore 
grading 2.5% to 2.7% nickel.? 

In addition to abundant reserves of nickel ores, the 
island territory is well endowed with other mineral 
resources. Significant prospects have been reported for 
antimony, copper, gold, iron ore, lead-zinc, manganese, 
and phosphate rock. However, none of these has been 
mined commercially. 

The transportation infrastructure includes 6,340 km of 
roads, of which only about 10% is paved, with the 
remaining improved earth. There are 28 airports serving 
the country, 4 with permanent-surface runways. 
International shipping ports include the port at the capital 
city of Nouméa and the ports at Népoui, Poro, and Thio. 
Electricity generating capacity was 400 megawatts, or 
about 2.2 million megawatt hours per year total 
production.? 
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"Text prepared July 1995. 

"Mining Journal (London). V. 323, No. 8291, Sept. 2, 1994, р. 173. 

Eramet. 1994 Annual Report. 30 pp. 

*Pacific Islands Monthly (Suva, Fiji). V. 64, No. 8, Aug. 1994, p. 43. 

‘Engineering and Mining Journal (Chicago). V. 195, No. 8, Aug. 
1994, p. 16. 

‘Mining Journal (London). У. 323, No. 8307, Dec. 23-30, 1994, р. 
454. 

"South Sea Digest (Sydney). V. 14, No. 17, Nov. 4, 1994, p. 3. 

"Mining Annual Review 1995. South Pacific Islands. Mining Journal 
(London), in press. 

*U.S. Central Intelligence Agency, Washington, DC. The World 
Factbook 1994, p. 285. 


Major Source of Information 


Le Service des Mines et L'Energie 
Nouméa, New Caledonia 


Major Publications 


Service de la Statistique (Paris). Annuaire Statistique, 
annual. 

Annales des Mines (Paris). Productions et Exportations 
Miniéres & Métallurgiques de la Nouvelle Calédonie, 
monthly. 


TABLE 1 


NEW CALEDONIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodi 
Cement 
Chromite, gross weight 
Cobalt, mine output: e/ 
Co content 


1990 1991 1992 1993 e/ 1994 e/ 
65,000 e/ 89,700 90,400 90,000 90,000 

6,220 = 8,170 r/ == -— 

6,000 6,000 6,000 6,000 6,000 


Recovered 800 800 800 800 800 
Nickel: 


Ore: | 
Gross weight thousand tons 4,490 5,690 5,650 5,600 3/ 5,660 3/ 
Ni content 85,100 114,000 113,000 97,100 r/3/ 96,000 3/ 
Metallurgical products: | 
Ferronickel: 
Gross weight e/ 127,000 138,000 126,000 146,000 156,000 
Metal content (nickel plus cobalt) 32,300 34,400 31,900 36,900 39,500 3/ 
Nickel matte: 
Gross weight e/ 13,000 12,200 10,100 19,800 19,400 
Metal content (nickel plus cobalt) 9,680 9,040 7,480 10,900 10,600 3/ 
Stone: e/ 
Crude (unspecified) cubic meters 25,000 25,000 25,000 25,000 25,000 
Crushed do. 125,000 125,000 125,000 125,000 125,000 
Sand: e/ 
Construction do. 100,000 100,000 100,000 100,000 100,000 
Silica (for metallurgical use) do. 20,000 20,000 20,000 20,000 20,000 


e/ Estimated. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 


2/ Table includes data available through July 7, 1995. 
3/ Reported figure. 
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THE MINERAL INDUSTRY OF 


NEW ZEALAND 


By Travis Q. Lyday! 


The New Zealand mining industry is centered 
primarily on coal and gold, mineral commodities with 
long traditions in the country. The mineral industry in 
New Zealand began with the discovery of gold on the 
Coromandel Peninsula, North Island, in 1852. Coal 
mining also began in the 1850's. Since then, a wide 
range of minerals has been produced. 

The existence of extensive iron sand deposits on the 
west coast of North Island has been known for more 
than a century, but not until the late 1960's was a 
steelmaking industry in New Zealand able to use 
successfully the iron sands and coal from an area near 
Waikato-North Head. Construction of the Glenbrook 
steelworks was completed in 1970. 

Serious exploration for oil and gas began in the late 
1950's, resulting in the discovery of several natural gas 
fields to date. The Kapuni Field was discovered in 1959 
and began production in 1970, supplying gas to North 
Island Government distribution centers and industrial 
customers. The much larger Maui offshore gasfield, 
New Zealand's largest, was discovered in 1969. Its 
production has been used primarily for electricity 
generation and as a premium fuel. 

New Zealand's extractive mineral industry constitutes 
only a small segment of the economy, contributing on 
the order of 176 to 2% to the country's gross domestic 
product (GDP), estimated at $52 billion.?^ The mineral 
processing sector provides an estimated 4% to 5% to the 
GDP, based to a significant extent on imported alumina, 
crude oil, and fertilizer, increasing the value of the 
mineral industry output to about 5% to 6% of GDP. 
The economy in 1994 recorded an increase in its GDP 
of 4% compared with that of 1993. 

Mining activities in New Zealand during 1994 
continued to include coal extraction, both by 
underground and open pit methods; quarrying of raw 
materials for use primarily in domestic construction 
(clays, sand and gravel, and stone) and agricultural 
industries (limestone and marble); and gold and 
titaniferous magnetite sand (iron sand) mining. 

Gold production was from three large hardrock mining 
operations, the Golden Cross and Martha Hill operations 
near Waihi at the base of the Coromandel Peninsula on 
North Island and the Macraes Mine in the Eastern Otago 
region of South Island. A fourth mine was under 


consideration for development at Reefton, Westland, in 
South Island. Alluvial mining occurred at several sites, 
especially on South Island. Iron sand was mined by 
New Zealand Steel Ltd. (NZ Steel) at two sites on North 
Island, Waikato-North Head and Taharoa. Coal was 
produced from about 60 mines in both North and South 
Islands. Mineral production also included natural gas, 
natural gas liquids, and petroleum condensate. 

New Zealand's downstream mineral industry consisted 
of two steel mills; an aluminum smelter; aluminum, 
copper, and brass extrusion plants; and an oil refinery, 
all of which primarily used imported raw materials. 

New Zealand's mining industry was regulated by 
legislation passed in 1991 by Parliament, namely the 
Crown Minerals Act and the Resource Management Act. 
The former prescribes the granting of prospecting, 
exploration, and mining permits for Crown Government- 
owned minerals, ensuring that the Government receives 
a return when the mineral resources are developed. The 
latter applies to all industries, focusing on the effects of 
any activity on the environment. 

The long-term electricity supply arrangements 
concluded at yearend 1993 with the Government's New 
Zealand Energy Corp. permitted New Zealand 
Aluminium Smelters Ltd. (NZAS), operator of the Tiwai 
Point aluminum smelter at Bluff, Southland, on the 
southern tip of South Island, to implement a major 
upgrade at the plant. 

The two partners in the NZAS joint venture, Comalco 
New Zealand Ltd. holding 79.36% and Japan's 
Sumitomo Chemical Co. Ltd. with 20.64%, decided in 
June 1994 to proceed with the $253-million expansion 
program. The upgrade was to improve the technical 
capability and competitiveness of the plant and increase 
production capacity from 280,000 metric tons per year 
(mt/a) to about 313,000 mt/a by the end of 1996. Part 
of the production increase was to come from existing 
potline cells, and part was to come from new cells added 
to the plant's third potline. Technological improvements 
were to include upgrading the plant's main air emission 
discharge systems to reduce gaseous fluoride and 
particulate emissions. The Tiwai Point smelter, 
originally commissioned in 1971, uses alumina sourced 
from Queensland Alumina Ltd.'s Gladstone, Australia, 
refinery as feed for its 612 production pots in three 
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potlines.^ 


The ore treatment facilities at Macraes Mining Co. — 


Ltd.’s (MMC) hardrock gold project in the eastern 
Otago region of South Island were extensively upgraded 
during 1994 to increase throughput to 3 million metric 
tons per year (Mmt/a) from the previous 2.1 Mmt/a. 
Although the expansion was scheduled for completion in 
September 1994, problems in achieving the designed mill 
throughput and gold recovery rates were encountered, 
persisting into 1995. As a result of the commissioning 
delay for the plant upgrade, there was a shortfall of 
approximately 136,000 metric tons (mt) of ore mined 
and treated than was planned, or about 5% of that 
budgeted for treatment. Mining operations at the 
Macraes gold project continued at the original Round 
Hill pit site and commenced at the adjacent Southern Pit 
during 1994. Mining from the Southern Pit was slated 
to cease in mid-1995 in favor of mining higher-grade ore 
from the Innes-Mills pit adjacent to it toward the 
southeast. The interconnected open pit mining 
Operations comprising the Macraes mine site are at 
Macraes Flat near Palmerston, 60 kilometers (km) north 
of Dunedin.? 

MMC was progressing with plans to develop its 
second gold mine. The new Globe-Progress Mine at 
Reefton in the Westland region of the west coast of 
South Island was being planned as an open pit operation, 
mining and treating 1 Mmt/a of ore to produce between 
2,500 kilograms (kg) and 2,800 kg of gold each year 
over its expected 5-year life. Since the ore was known 
to extend at depth, MMC also was considering the 
possibility of subsequent underground development.° 

A secondary ball mill was commissioned in March 
1994 at the Martha Hill gold mine at Waihi on the 
Coromandel Peninsula of North Island, improving the 
milling of ore throughput to a rate of about 840,000 
mt/a, as well as improving the gold recovery rate.’ The 
Waihi Gold Mining Co. Ltd. managed the mine, which 
was owned by Amax Gold Mines (New Zealand) Ltd., 
33.53%; Welcome Gold Mines Ltd., 33.53%; and 
Mineral Resources (NZ) Ltd., 32.94%. 

L & М Mining Ltd., manager of the Nokomai Joint 
Venture in northern Southland on South Island, was 
planning to start a second large opencast mine at its 
Nokomai River valley project once the necessary permits 
were finalized. Mining at the first alluvial site was 
completed successfully in February 1994 and restoration 
of the area was completed at midyear. Production from 
the first operation was about 1,500 kg of gold during its 
26 months of operation. Mining of the second operation 
was to be on a similar scale.* 

Titanomagnetite-bearing iron sand continued to be 
mined and concentrated at two unique projects along the 
western coast of North Island by NZ Steel, a wholly 
owned subsidiary of Australia's BHP Steel Mining Ltd. 
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Titanomagnetite concentrate was produced by dry-mining 
(bulldozing and bucket wheel excavation) methods at 
Waikato-North Head, about 50 km south of Auckland, 
and pumped as a slurry through an 18-km pipeline to NZ 
Steel's integrated Glenbrook Steelworks. NZ Steel used 
both wet- (suction dredging) and dry-mining methods to 
produce an iron sand concentrate at its Taharoa project, 
about 100 km farther south. The Taharoa concentrate, 
averaging about 40% titanomagnetite by weight, was 
exported exclusively to Japan in specially fitted slurry 
ore carriers loaded at a mooring buoy connected to shore 
by a 3-km slurry pipeline. The product was used as a 
steelmaking additive and as a refractory in blast furnace 
operations.? 

A fire at the 22-year old floating mining plant on May 
9, 1994, stopped the production of iron sand concentrate 
at the Taharoa project until August when the plant was 
recommissioned. "° 

Pacific Steel Ltd., utilizing the electric arc furnace 
method, remained New Zealand's second steelmaker, 
producing exclusively long products (rod and bar). 

The Ministry of Commerce approved in May the 
granting of four exploration permits to Austpac Titanium 
Ltd., a wholly owned subsidiary of Australia's Austpac 
Gold NL, and Japan's Nissho Iwai Corp. The permits 
were for the ilmenite sands tenements and leases held by 
the joint venture at its Westport titanium project on the 
northwest coast of South Island.  Austpac Titanium, 
holding 7096, and Nissho Iwai, 30%, also were 
developing proprietary technology designed to 
beneficiate refractory ilmenite. Mining feasibility and 
environmental studies were underway at yearend.'' 

The Maui gas-condensate field off the coast of North 
Island remained the country's largest, supplying about 
one-third of the country's total energy needs." Gas 
production from the Maui operation was piped to the 
onshore Oaonui gas treatment plant where it was sold to 
the Crown under a long-term contract effective until 
2009. The Government, in turn, sold the gas to the 
Electricity Corp. of New Zealand, which burned a 
substantial amount in the generation of electricity; 
Methanex NZ Ltd., which owned the synthetic gasoline 
and methanol manufacturing plants; and the Natural Gas 
Corp. Ltd., which operated the wholesale natural gas 
distribution system. These interests each received about 
one-third of Maui's gas production. The condensate 
production also was piped to the Oaonui plant, where it 
was stabilized before shipment to Port Taranaki for 
export to Australian refineries." 

The communications and transportation infrastructure 
of New Zealand is well developed. Of the 4,716 km of 
Government-owned railroads, 113 km is electrified. The 
92,648-km road network includes 49,547 km paved and 
43,101 km gravel or crushed stone. Principal airports 
with permanent-surface runways total 39 out of an 


aggregate of 108 serving the country. Inland waterways, 93, June 1994, p. 49. 


of which there are 1,609 km, are of little importance to ————. У. 9, No. 96, Sept. 1994, p. 52. 

| : . ря Work cited in footnote 4, рр. 6-7. 
the transportation industry. International shipping ports New Zealand Mining (Wellington). V. 15, Nov. 1994, p. 6. 
include Auckland, Christchurch, Dunedin, Tauranga, "Resource Information Unit Ltd. Register of Australian Mining, 1994- 
and Wellington. The merchant marine fleet includes 1995. p. 368, Subiaco, Western Australia. 
three petroleum-oils-lubricants and one liquefied gas CS E Gas Touran (huis, Oklahoma); Vi 92 No: 02; Deo. 26, 
tankers and six bulk ore freighters. Pipelines consist of Work cited in footnote 4, pp. 32-33. 
1,000 km for natural gas, 160 km for refined oil “U.S. Central Intelligence Agency, Washington, DC: The World 


products, and 150 km for liquefied petroleum gas. New Factbook 1994, pp. 286-287. 
Zealand had an electric power generating capacity of 
8,000 megawatts and produced power at the approximate 
level of 9,250 kilowatt hours per capita." 


Other Sources of Information 


Ministry of Commerce 
P.O. Box 1473 


"Text prepared July 1995. Wellington, New Zealand 

?Where necessary, the values have been converted from New Zealand Telephone: +64 4 472 0030 
dollars (NZ$) to U.S. dollars at the rate of NZ$1.58::US$1.00. . 

*Mining Journal (London). V. 323, No. 8283, July 8, 1994, pp. 20- Fax: +64 4 499 0968 ‚_, 
21. New Zealand Minerals Industry Association 

“Resource Information Unit Ltd. New Zealand Resources Review P.O. Box 27314 
gr trei о. pns а Report. 60р нон н ранч 

. Ltd. А р. . 
*Mining Journal (London). V. 323, No. 8297, Oct. 14, 1994, р. 273. Telephone: +64 6 385 1141 
"Australian Journal of Mining (Richmond North, Victoria). V. 9, No. Fax: +64 6 385 1155 
TABLE 1 


NEW ZEALAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum metal, smelter: 
Primary 260,000 259,000 243,000 277,000 r/ 271,000 3/ 
Secondary 4,800 4,700 6,700 6,700 r/ 6,700 3/ 
Total 265,000 263,000 250,000 284,000 r/ 277,000 3/ 
Gold, mine output, Au content kilograms 4,630 6,760 10,500 11,200 r/ 12,000 
Iron and steel: 
Iron оге, gross weight e/ 4/ == 2,060 2,000 2,000 2,000 
Iron sand (titaniferous magnetite): 
Gross weight thousand tons 2,300 2,270 2,930 2,390 r/ 1,100 
Fe content е/ do. 1,300 1,300 1,300 1,300 600 
Direct-reduced iron do. 549 594 384 406 563 3/ 
Steel, crude do. 719 806 759 853 r/ 766 3/ 
Lead, refinery output, secondary е/ 5,000 5,000 5,000 3,000 r/ 3,000 
Silver, mine output, Ag content kilograms 4,910 11,400 22,400 25,800 r/ 30,000 
See footnotes at end of table. 
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TABLE 1--Continued 
NEW ZEALAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 750 e/ 576 579 600 e/ 700 
Clays: 
Bentonite 1,390 == =» 1,610 r/ 1,500 
Kaolin (pottery) 25,400 21,300 27,500 26,500 r/ 28,000 
For brick and tile 65,600 121,000 55,900 130,000 r/ 120,000 
Lime e/ 100,000 90,000 100,000 100,000 100,000 
Nitrogen: N content of ammonia 70,000 e/ 70,000 68,200 77,800 78,000 
Perlite 1,970 1,670 2,000 814 r/ 1,500 
Pumice 101,000 $2,600 112,000 69,200 r/ 70,000 
Salt e/ 80,000 80,000 80,000 80,000 80,000 
Sand and gravel: 
Silica sand (glass sand) 100,000 99,100 71,900 48,600 r/ 50,000 
Other industrial sand 445,000 494,000 428,000 671,000 r/ 700,000 
For roads and ballast thousand tons 12,100 10,500 12,500 13,500 r/ 14,000 
For building aggregate do. 4,120 3,490 3,840 4,940 r/ 5,000 
Stone: 
Dolomite 13,800 11,600 12,900 r/ 9,670 r/ 10,000 
Greenstone c/ kilograms 1,000 1,000 1,000 1,000 1,000 
Limestone and marl: 
For agriculture thousand tons 1,050 946 1,310 1,690 r/ 1,500 
For cement do. 1,360 1,390 1,460 1,580 r/ 1,500 
For other industrial uses do 353 364 399 379 r/ 400 
For roads do 411 407 523 597 r/ 600 
tine do. 20,200 13,600 23,800 22,400 r/ 23,000 
Dimension 29,700 17,900 23,700 40,100 r/ 35,000 
Rock for harbor work thousand tons 2,160 5,240 1,510 1,680 r/ 2,000 
Sulfur 2,690 451 = 6,600 r/ 6,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon dioxide, liquefied e/ 10,000 10,000 10,000 10,000 10,000 
Coal: 
Bituminous thousand tons 652 734 907 r/ 975 r/ 1,000 
Subbituminous do. 1,760 1,780 1,900 r/ 1,930 r/ 1,900 
Lignite do. 170 170 180 184 r/ 200 
Total do. 2,580 2,680 2,980 r/ 3,090 r/ 3,100 
Coke: e/ M NELLE ILL DL ee 
Coke oven 2,000 2,000 1,000 1,000 1,000 
Gashouse 7,000 7,000 7,000 7,000 7,000 
Total 9,000 9,000 8,000 8,000 8,000 
Gas: 
Manufactured (from gasworks) е/ thousand cubic meters 11,400 11,400 11,400 11,400 11,400 
Natural: 
Gross tion do. 4,850 6,290 6,710 6,030 r/ 6,000 
Marketed tion do. 3,750 5,800 5,100 r/ 4,900 r/ 4,900 
Natural gas liquids: e/ 5E ESSE C “= 
Liquefied leum gas thousand 42-gallon barrels 1,150 1,400 1,400 1,500 1,500 
Natural gasoline do. 300 400 400 500 500 
Total do. 1,450 1,800 1,800 2,000 2,000 
Peat cubic meters 86,400 94,400 58,600 101,000 110,000 
Petroleum 
Crude thousand 42-gallon barrels 14,100 15,300 13,800 15,000 r/ 16,400 3/ 
Refinery products: 
Gasoline do. 15,000 13,500 12,500 e/ 14,000 e/ 14,000 
Distillate fuel oil do 10,200 10,600 10,500 e/ 10,500 e/ 11,000 
Residual fuel oil do. 2,560 2,560 2,800 e/ 2,500 e/ 3,000 
Other do. 2,920 2,920 3,000 e/ 3,000 e/ 3,000 
Refinery fuel and losses do. 1,830 1,830 1,800 e/ 2,000 e/ 2,000 
Total do. 32,500 31,400 30,600 е/ 32,000 e/ 33,000 


e/ Estimated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through July 7, 1995. 

3/ Reported figure. 

4/ Not used for manufacture of iron; reportedly consumed for gas purification, preparation of stock licks, and manufacture of brick. Because of these uses, iron content is not 
reported. 


THE MINERAL INDUSTRY OF 


NICARAGUA 


By George A. Rabchevsky! 


Nicaragua is a Central American country, bounded by 
the Caribbean Sea on the east and by the Pacific Ocean 
on the west. The terrain is made up of volcanic peaks, 
with a wide Caribbean coastal plain and a narrow Pacific 
coastal plain segmented by volcanoes. 

Mining and mineral production in Nicaragua accounted 
for less than 1% of the country's gross domestic 
product. Drought conditions in 1994 detrimentally 
affected agriculture, mining, and electrical powerplants. 
Electricity was rationed across the country with rolling 
black-outs for 8 hours per day from June to December.” 

In 1994, Nicaragua was in the process of drafting a 
new mining law. The Nicaraguan Mining Corporation, 
or INMINE (Corporación Nicaragüense de Minas), was 
established in July 1988 by Decree No. 377. INMINE's 
objectives were to organize, administer, direct, and 
promote the country’s mining industry. INMINE also 
was responsible for granting and canceling permits and 
licenses for mining concessions of minerals. The 
Nicaraguan Central Bank provided medium- and long- 
term financing for the private sector, including mining, 
through its Nicaraguan Investment Fund.’ 

When the civil war ended in 1991, the Government of 
Nicaragua approved to attract foreign investors by 
adopting a Foreign Investment Law (Decree No. 127 and 
its amendment Decree No. 2-92, passed in January 
1992); an Export Promotion Law (Decree No. 37-91); 
and an Industrial Free Zones Law (Decree No. 46-91). 
Gold and silver exports continued to be controlled by the 
Government’s Central Bank. 

The country had no environmental regulations. 
Environmental remediation remained a low priority, 
given that Nicaragua was one of the poorest countries in 
the Western Hemisphere. On October 12, 1994, the U.S. 
Vice President attended a summit of Central American 
presidents in Managua, the capital. Part of the meeting 
was to discuss the protection of the region’s environment 
from the exploitation of natural resources.‘ 

Nicaragua operated only several small metal mines, 
producing gold and silver, mostly in the sparsely 
populated areas in the northwest. 

In 1994, production of most commodities in Nicaragua 
remained about the same as in 1993, except for silver, 
which increased by nearly 10%, setting a new record 
high. Most bentonite, gold, gypsum, lime, and silver, 
were exported. Industrial minerals, such as cement, sand 


and gravel, and salt, were consumed domestically. (See 
table 1.) 

Nicaragua was a member of the Caribbean Basin 
Initiative (CBI). CBI was made a permanent program in 
1990 when the U.S. Congress amended the Caribbean 
Basin Economy Recovery Expansion Act. Nicaragua 
signed an agreement on trade liberalization with Costa 
Rica, El Salvador, Guatemala, Honduras, and Mexico in 
1991. A bilateral Framework Agreement on Trade and 
Investment was signed on June 27, 1991, by Nicaragua 
and the United States. At yearend 1993, the United 
States ended the aid embargo against Nicaragua. In 
1994, Nicaragua became a member of the Association of 
Caribbean States.? Gold and silver accounted for about 
3% of the Nation's total export earnings. Nicaragua was 
totally dependent on imports for its oil supply; petroleum 
was imported primarily from Venezuela under the San 
Jose Accord. 

INMINE controlled most of the country's mineral 
exploration and production operations. Corporaciones 
Nacionales del Sector Püblico's role included returning 
firms to former owners, selling them to private 
investors, and closing unprofitable companies. The 
Central Bank of Nicaragua (CBN) set the monetary, 
exchange rate, and credit policies that regulated the 
country's economic and financial systems. CBN also 
controlled the export of gold and silver from the 
country. Cement was produced by the State-owned 
Compañía Nacional Productora de Cemento. Salt was 
produced by privately owned operations. 

Nicaragua's largest producer of gold was the El Limón 
Mine, operated by INMINE's Empresa Francisco Meza 
Rojas (FMR). Proven and probable reserves were 
estimated at 11,690 kilograms (kg) of gold from three 
separate sources: two open pit mines adjacent to the 
cyanide processing plant and the underground Talavera 
Mine, 4 kilometers (km) to the west. The South pit and 
the Talavera Mine were in operation, and the mill was 
expanded to treat 1,000 metric tons (mt) per day. In 
1994, the El Limon Mine produced 202.2 kg of gold. 
INMINE also produced gold from the Bonanza, La 
Libertad, and Siuna Mines. INMINE contributed about 
70% of total gold production in 1994. 

Following 2 years of intensive negotiations, Canada- 
based Greenstone Resources Ltd., acquired in October 
1994 a 75% interest in the La Libertad open pit gold 
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mine from the Nicaraguan Government. The La Libertad 
property in Central Nicaragua was composed of a 120- 
square-kilometer concession surrounding a small existing 
gold mine. The mine produced about 155 kg of gold in 
1994 and was expected to increase to 235 kg in the near 
future. A feasibility study was initiated to justify a large- 
scale production expansion by 1997. Reportedly, 
environmental studies and geological investigations are 
underway. Proven and probable reserves held by 
Greenstone in Nicaragua were estimated at 15,550 kg of 
gold.’ 

The Bonanza and the Siuna Mines in the country’s 
northeast, the El Limon Mine, and the inactive La India 
Mine, south of El Limon, were to be privatized. The La 


India Mine also included two gold prospects-the Topacio 


east of Managua and the La Reina northeast of Managua. 
The probable and possible reserves of the La India Mine 
were estimated at 8.7 million mt grading 9 grams per mt 
of gold.* 

Delgratia Developments Ltd., of Vancouver, opened 
an office in Managua in early 1994 to explore and 
develop six properties. Several gold deposits were 
already known, the two most promising sites being Coco 
and La Reina; both reportedly also hosted silver.? 

In 1994, the Government reportedly granted a 10-year 
concession to Hunt Exploration and Mining Co. for the 
Bonanza, Rosita, and Siuna gold mines. Hunt invested 
$60 million in the mines and local infrastructure. The 
Government also would drop a $168 million claim made 
by the previous Sandinista Government against the 
former owner, Rosario Mining Co., and pay Rosario 
$21 million for losses sustained during nationalization. "° 

Empresa Nicaragüense de Minerales No Metálicos 
controlled several of the state's industrial mineral 
companies including the bentonite operations of Empresa 
Rotowa S.A.; the gypsum plant and quarries of Yesera 
Centroamericana S.A.; and the limestone operations of 
Empresa Piedra Cal S.A. and Empresa Cal El Pueblo. 

The Inversiones Mineras A.S. (IMISA) functioned as 
a holding company to promote and expand its affiliated 
production companies. IMISA incorporated Arenas S.A. 
(sand and gravel), Canteras S. A. (dimension stone), and 
Calizas S.A. (grounded limestone). 

Numerous undeveloped deposits of ash and pumice are 
found along a line of volcanoes on the Pacific Coast. 
Kaolin had been reported at several locations, including 
Cerro Colorado, Dilpito, Mombacho, and Volcán. 
Nicaragua imported kaolin for its ceramic products. 

Nicaragua relied totaly on imports for all its mineral 
fuel needs. Crude oil was imported primarily from 
Venezuela. 

Infrastructure for mining in Nicaragua was not well 
developed. Only about 4,000 km of roads was paved of 
the total of 26,000 km, including the 369-km Pan- 
American Highway. Most minerals were transported by 
trucks on public roads or on a few private roads. Only 
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373 km was in railroad tracks, mostly used to transport 
agricultural products and gypsum. A 56-km crude oil 
pipeline extended from Puerto Sandino on the Pacific 
Coast to the refinery in Managua. The ports of Cabezas, 
El Bluff, and Rama also serviced Caribbean traffic for 
export of raw materials. 

Esso Standard Oil S.A. Ltd. (Esso) supplied most of 
the country's petroleum product needs. Esso has had 
marketing operations in Nicaragua since 1920, opening 
the country's only refinery in Managua on a small scale 
in 1963 and expanding the operation in 1969." 

Nicaraguan powerplants were operated by the 
Government, with installed capacity between 401 and 
450 megawatts (MW). More than 55% of its electricity 
was generated by thermal coal plants and 23% by 
hydrothermal plants. Other private electrical powerplants 
supplied about 55 MW to the national network. A small 
quantity of electricity was imported from neighboring 
Costa Rica, Honduras, and Panama to supplement its 
requirements. Nicaragua’s Energy Institute (Instituto 
Nicaragtiense de Energia) and U.S.-based Florida Power 
and Light Co. signed a $30 million, 15-year agreement 
in mid-1994 to construct five turbines to generate 30 
MW of power." 

Geothermal energy was one of Nicaragua's most 
important energy resources, with an estimated potential 
of about 1,200 megawatts (MW). Only the Momotombo 
geothermal field was in operation, while other areas 
were being explored. The Momotombo field is in the 
western part of Nicaragua on the north shore of Lake 
Managua. Тһе Momotombo geothermal electric 
powerplant, known as Patricio Arguello Ryan, accounted 
for 20% of the installed capacity in Nicaragua and about 
35% of the country’s annual electricity generation. The 
capacity of the plant was 70 MW." 

Mining in Nicaragua had a significant potential for 
expansion. The lack of mine growth and the drop in 
mineral production were largely attributed to the 
expropriation of major mines in the early 1980's and an 
absence of managerial and technical expertise. The 
Government planned to revive Nicaragua’s mining 
industry with financial and technical aid from abroad. 
The Government hoped that the privatization of mines 
would be completed in 1995 to reduce the country's 
deficit. Nicaragua had a developing economy, with 
occasional armed violence throughout the country, 
mostly in the north. Prospectors and mining companies 
were expected to guarantee their own safety and finance 
their own programs, including health and medical 
coverage. The production of gold and silver was 
expected to rise by 75% in 1999. 


"Text prepared July 1995. 

*Latin American Economy & Business (London): Sept. 1994; Oct. 
1994; Jan. 1995. 

‘Latin American Times (London): Apr.-June 1994. 


‘Journal of Commerce (New York): Sept. 28, 1994, p. SA. 

‘Institute for International Economics (Washington, DC): July 1994, p. 
246. 
‘The Northern Miner (Toronto): Oct. 3, 1994, p. 1; Mar. 27, 1995, p. 


"Greenstone Resources Ltd. (Toronto): News Release, Nov. 1994. 
Mining Magazine (London): Dec. 1994, p. 385. 

*The Northern Miner (Toronto): Oct. 3, 1994, p. 1. 

?The Northern Miner (Toronto): July 11, 1994, p.11. 

V Engineering & Mining Journal (Chicago, Illinois): May 1994, p. 16. 

!'PennWell Publishing Company (Tulsa, Oklahoma): 1994 Worldwide 
Petrochemical Directory, 32d Ed. 1993, p. 109. 

?U.S./Latin Trade (Miami, Florida): Nov. 1994, p. 22. 

‘Inter-American Development Bank (Washington, D.C.): July 26, 
1994; Latin American Economy & Business (London): Jan. 1995, p. 20. 


Major Sources of Information 


Banco Central de Nicaragua 
Km. 7 Carretera Sur 
Managua, Nicaragua 
Telephone: (505)2-650460 or 2-652051 
Corporación Nicaragüense de Minas (INMINE) 
Apartado Postal No. 195 
Managua, Nicaragua 
Telephone: (505)2-52071 
Fax: (505)2-51043 
Corporaciones Nacionales del Sector Público (CORNAP) 
Km. 7-1/2 Carretera Norte 
Managua, Nicaragua 
Telephone: (505)2-31289 
Fax: (505)2-31193 
Instituto Nicaragüense de Energía 
Contiguo a plaza 19 de Julio 
Managua, Nicaragua 
Telephone: (505)2-674103 or 2-672688 
Fax: (505)2-672686 or 2-674377 
Instituto Nicaragüense de Recursos Naturales del 
Ambiente 
Km. 12 1/2 Carretera Norte 
Managua, Nicaragua 
Telephone: (505)2-631273 or 2-631848 


Inversiones Mineras, S.A. 
Cine Cabrera, 4c.al 
Sur. 1/2 Oeste 
Managua, Nicaragua 
Telephone: (505)2-668602 
Ministerio de Economic y Desarolla 
Apartado Postal No. 8 
Frente al Camino de Oriente 
Managua, Nicaragua 
Telephone: (505)2-670051 
Fax: (505)2-670095 
Nicaraguan Mining Chamber 
Del Porton El Retiro, 2C. Al Lago 
Managua, Nicaragua 
Telephone: (505)2-669623 
Fax: (505)2-669627 


Major Publications 


Banco Central de Nicaragua, Gerencia de Estudios 
Económicos: Indicadores de Actividad Económica, 
1993, Managua, Nicaragua, annual. 

Corporación Nicaragüense de Minas (INMINE): Balance 
Anual, 1993, Managua, Nicaragua, annual. 

Empresa Nicaragüense de Minerales No Metálicos 
(COMNOMET, S.A.): Balance Anual, 1993, 
Managua, Nicaragua, annual. 

Instituto Nacional de Estadísticas y Censos: Annuario 
Estadísticoo de Nicaragua, Managua, Nicaragua, 
annual. 

Latin American Mining Institute, Washington, DC: 
Mexico and Central America Investment and Mining 
Guide, annual. 

Nicaragua Export Directory, 
Nicaragua, annual. 

U.S. Department of Commerce, International Trade 
Administration: Foreign Economic Trends and Their 
Implications for the United States, annual. 


1993-94, Managua, 
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TABLE 1 
NICARAGUA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified 


Commodities 1990 1991 1992 1993 1994 e/ 
Bentonite 4,590 5.070 2,820 2,160 r/ 2,200 
Cement 219,000 239,000 277,000 567,000 r/ 570,000 
Gold, mine output, Au content kilograms 1,200 1,150 1,320 1,240 r/ 1,070 3/ 
Gypsum and anhydrite, crude 13,400 16,200 9,120 11,100 11,000 
Lime | 1,010 2,120 2,000 3,630 r/ 3,500 
Petroleum refinery products thousand 42-gallon barrels 4,000 e/ 4,540 4,810 r/ 4,630 r/ 4,700 
Salt, marine e/ 15,000 15,000 15,000 15,000 15,000 
Sand and gravel thousand tons 1,060 1,170 1,290 1,100 r/ 1,200 
Silver, mine output, Ag content kilograms 1,100 1,010 2,240 2,240 r/ 2,460 3/ 


e/ Estimated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 

2/ Includes data available through July 7, 1995. In addition to the commodities listed, Nicaragua continued to produce a variety of industrial minerals 
to meet domestic needs. Output of these materials is not reported, and there is insufficient general information for formulation of estimates. 

3/ Reported figure. 


TABLE 2 
NICARAGUA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies Location of main facilities Annual 
and major equity ownership capacity 
Bentonite Empresa Rotowa S.A. (Corporación South of Sébaco, Matagalpa Department 4 
Nicaragüense de Minas (INMINE), 
Government, 10096 
Cement Compafiía Nacional Productora de San Rafael del Sur, Managua Department 700 
Cemento (Government, 10096 
Gold kilograms INMINE, 10094 El Limón Mine, León Department; Bonanza 1,100 
mining complex, Zelaya Department; Siuna 
mining complex, 1/ Zelaya Department 
Do. Mining of Nicaragua S.A. (Greenstone La Libertad Mine, Chontales Department 200 


Resources Ltd., 7596; Inversiones 
Mineras S.A., - Grupo IMISA, 25%) 


Gypsum Yesera Centroamericana S.A. Santa Rosa del Pefion, León Department 17 
(INMINE, 100%) 
Petroleum products thousand 42-gallon barrels Esso Standard Oil S.A. Ltd. Managua, Managua Department 5,400 
Silver kilograms INMINE, 100% Bonanza and Siuna 1/ mining complexes, 3,000 
Zelaya Department; El Limón Mine, 
León Department 


1/ The Siuna Mine is inactive. 


THE MINERAL INDUSTRY OF 


NIGERIA 


By David Izon! 


Nigeria was Africa's largest oil producer in 1994, and 
ranked tenth in world production of crude oil. Nigeria 
accounted for about 3% of world production and about 
8% of the Organization of Petroleum Exporting 
Countries’ total production. The oil sector remained the 
mainstay of the economy, accounting for about 35% of 
GDP of about $95 billion.’ The oil sector accounted for 
83% of total government revenues in 1994, and about 
97% of the country’s total export earnings. The value of 
exports from the oil sector amounted to about $10 billion 
in 1994. The country had considerable mineral wealth 
and potential for diversified development of the mineral 
industry. Natural gas reserves in the range of 6,000 
billion cubic meters (ш?) were barely exploited. 
However, efforts to increase crude oil reserves to about 
25 billion barrels (bbl) by 1995 were emphasized, with 
the country giving concessions to several companies for 
prospecting. Although some diversification was 
underway in the oil and gas industries, the Nation’s 
economy still reflected the dominance of a single 
product, crude petroleum. 

Development of the country’s nonfuel mineral resource 
bases for barite, gold, iron ore, lead and zinc, and tin 
could help diversify the economy. The Raw Materials 
Research and Development Council (RMRDC) started a 
rigorous campaign to attract investors for the 
development of these deposits. Ongoing revision of the 
mining laws and investment codes was expected to 
provide adequate incentives for prospective investors. 
The country had adequate manpower and resources to 
enable the development of its minerals industry. 


Government Policies and Programs 


In 1994, activities in Nigeria’s mining and minerals 
processing industry declined significantly due to high 
production costs. To counter this decline and encourage 
private sector participation in areas other than petroleum, 
the Government created a new Ministry of Solid 
Minerals from the Ministry of Peteroleum and Mineral 
Resources. Minerals policy is governed by the Mineral 
Act and Regulations of 1946, as well as the Quarries 
Act, and Gold and Diamond trading Acts and 
Regulations of 1969. The country’s ongoing 
reorganization and revision of the mineral laws received 


U.S. Government assistance. Nigeria was determined to 
attract enough foreign investors and a new National 
Minerals Policy was formulated to revitalize the solid 
minerals sector. The coal industry was the first sector 
slated for review, followed by the tin industry. 
Allocation of oil mining licenses was completed in 1994 
to oil companies willing to develop new fields both on 
and offshore. Other major projects of importance to the 
Government were an aluminum plant, an liqeufied 
natural gas (LNG) project, an iron ore project, and the 
issuance of mining licenses to local and foreign investors 
for solid minerals, particularly gold. The Government 
also continued planning to privatize the distribution of 
fuel and gas in Nigeria, and export natural gas via 
pipeline to neighboring west African countries. Hence, 
the Government negotiated the construction of the 
Nigeria-Ghana natural gas pipeline, and reduced the 
amount of royalties payable on solid minerals. 
Government policy was directed at revitalization of 
existing companies that produce minerals such as barite, 
kaolin, gold, marble and tin. 


Environmental Issues 


The Federal Environmental Protection Agency (FEPA) 
Act was proniulgated in 1988, following the Koko 
incident in which toxic waste from Italy was dumped at 
the fishing port of Koko, near Warri. The FEPA Act 
gave the agency overriding authority for the protection 
and development of the environment and environmental 
technology. FEPA's wide ranging powers included 
giving grants, entering into agreements that would 
permit it to fulfil its duties, and providing technical 
assistance when necessary. FEPA also could search 
premises, seize items, and make arrests without warrants 
to enforce the provisions of the FEPA Act or any 
subsidiary regulations. 

Several specific regulations or guidelines were issued 
since the 1988 FEPA Act took effect. These guidelines 
or regulations provided specific standards for 
industrywide operations in the country. They included 
Pollution Contro] Guidelines of 1991, Pollution 
Abatement Regulations of 1991, Solid and Hazardous 
Waste Regulations of 1991, Effluent Limitation 
Regulations of 1991, and Harmful Waste Act of 1992. 
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Production 


The oil and gas industry remained stable in spite of the 
apparent worsening political climate, and continued to 
experience growth as more crude oil reserves were 
found. In other sectors, pilot projects to produce 
industrial minerals continued and the Raw Materials 
Research Development Council advertised for investors 
to explore and develop several mineral deposits. Also, 
special efforts were being made to attract investors to the 
iron and steel and coal industries. (See table 1.) 


Trade 


Nigeria's oil revenues for 1994 were about $11 billion, 
accounting for about 97% of foreign exchange and about 
80% of total Government revenues. Major mineral 
exports included coal, crude oil, steel billets, tin, and 
some industrial minerals. 

The United States continued to be the largest importer 
of Nigerian crude oils, accounting for about 57% of the 
country's oil exports. In 1994, U.S. imports from 
Nigeria totaled about $6.6 billion. Other major 
consumers of Nigerian crude were France, Netherlands, 
Spain, and the Economic Community of West African 
States (ECOWAS) member countries. The United States 
was Nigeria’s major export market, accounting for about 
40% of total exports in 1994. Germany and Spain were 
the second and third most important export markets 
respectively. 

Nigerian imports consisted mainly of manufactured 
goods. Machinery and transport equipment accounted for 
the largest share of total imports, followed by chemicals 
and other manufactured products. Germany and the 
United Kingdom were the most important sources of 
imports, each accounting for about 14% of total imports, 
followed by the United States with about 12%. Others 
included France, 9%; and Southeast Asian countries as 
a group, about 15%. 

Major factors affecting the trade imbalance in Nigeria 
were inflation, a shortage of raw materials for 
manufacture of goods, limited credit markets due to 
large government fiscal deficits, and an external debt of 
about $30 billion. 


Structure of the Mineral Industry 


The Government had a 51% to 60% controlling 
interest in all foreign mineral companies operating in the 
country. In an effort to privatize its parastatal 
(Government-controlled or owned) companies, Nigeria 
restructured its largest corporation, Nigerian National 
Petroleum Corp. (NNPC), into 10 subsidiary companies. 
They were run on a profit-and-loss basis without 
Government intervention. Other principal mineral 
agencies of the country included the Nigerian Mining 
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Corp., Nigerian Coal Corp., and the Nigerian Steel 
Development Authority. All important minerals, such as 
coal, tin, and columbite, were mined by parastatal 
companies, or joint-venture/partnership companies. (See 
table 2.) 


Commodity Review 
Metals 


Aluminum.—The $1,200 million, 180,000 metric ton 
(mt) aluminum plant being built at Ikot Abasi in Cross 
Rivers State, in southeastern Nigeria was 50% complete. 
Construction was reported delayed for lack of funding, 
hence extending the expected production startup date to 
early 1996 (instead of the initial date of 1993). The 
Alumimum Smelter Co. of Nigeria (Alscon) was 70% 
owned by the Government, and 30% by the main 
contractors, divided between Ferrostaal Ag of Germany, 
20%, and Reynolds Metals Co. of the United States, 
10%. The plant was expected to reach full capacity of 
180,000 mt in 1998, starting with 45,000 mt. 

The cost was high because of the added cost of 
building fresh infracture and the initial cost of importing 
all raw materials to be used’. The Government intended 
to use locally produced bauxite, and subsequently import 
some of the bauxite from neighboring west African 
countries. The project included a  536-megawatt 
powerplant that would supply energy using cheap and 
aboundant local natural gas. 


Gold.—The Nigerian Mining Corp. (NMC) announced 
the discovery of new gold deposits in Niger, Oshun, and 
Sokoto States. The extent of the discoveries surprised the 
NMC so much that the Government set aside large tracts 
of the country for prospecting under special exclusive 
licenses. This recent find prompted the Government to 
renew its interest in activating an old state-owned Mine 
at Iperindo, near Пеѕһа. Production at the mine was 
about 124 grams/month in 1992, the last known period 
of production. However, production by artisanal miners, 
reported by the Goverment in 1993, was about 1,381 
grams (g) from alluvial deposits. Production figures for 
1994 were not available. The total unexploited deposits 
were estimated at 20,933 kilograms, from the Itakumodu 
alluvial deposit in Osun State. 


Iron and Steel. —The heart of Nigeria's steel industry, 
Ajaokuta, was 9876 complete as of December 1994. It 
was estimated that the plant could become operational at 
an additional cost of $1 billion. The Government was 
holding discussions with Ferrostaal Ag of Germany over 
a deal whereby the steel company would lease and 
manage the Ajaokuta complex. The Ajaokuta complex 
comprised 1.3 million metric tons per year (Mmt/a) of 
light sections, bars, and rods, a central workshop, and 


a thermal powerplant. Total combined capacity of billets 
and rolled products was reportedly 2 Mmt/a. The 
complex was expected to be expanded in the second 
phase to 2.5 Mmt/a and in the third phase to 5.0 Mmt/a. 
The Nigerian integrated iron and steel industry was 
comprised of Ajaokuta Steel Compex and the Delta Steel 
Co. at Aladja, near Warri, with three inland rolling mills 
at Jos, Katsina, and Oshogbo. Other allied organizations 
included the National Metallurgical Development Center, 
Jos; the National Steel Raw Materials Exploration 
Agency, Kaduna; the National Iron Ore Mining Project, 
Itakpe; the Metallurgical Training Institute, Onitsha; and 
the Aluminum Smelter Co. of Nigeria, Ikot-Abasi. These 
allied organizations were responsible for providing the 
basic raw materials for the efficient operation of the 
integrated plants at Ajaokuta and Aldja. 

The National Iron Ore Mining Co. (NIOMC) 
continued to stockpile iron ore required to serve the 
Ajaokuta Steel Plant and the Delta Steel Co. According 
to the Government, work on the beneficiation plant was 
progressing on schedule, as were the rail links from 
Itakpe to Ajaokuta and from Port Harcourt to Ajaokuta. 
The Itakpe-based Iron Ore Co. produced 2.8 Mmt of ore 
grading beween 36% and 38% iron (Fe) at yearend 
1994. About 0.7 Mmt of ore was crushed and 
beneficiated to about 171,000 mt of concentrates grading 
63% to 67% Fe. The beneficiation plant had three 
production lines originally designed to produce iron ore 
concentrates of 63% Fe, but was upgraded to 
accommodate higher quality ore to meet higher ore 
requirements of the Delta Steel Plant. The production of 
63% to 67% Fe grade concentrates started in 1993. The 
handling facilities of Ajaokuta were tested in 1994 with 
a supply of 12,000 mt of 6376 Fe concentrate. Delta 
Steel Co. had received a total of 15,000 mt of 66% to 
67% Fe from Itakpe during the last three months of 
1994. Ore and concentrates were transported by rail, 
river, and road. A 51-kilometer (km) Itakpe-Ajaokuta 
rail line was completed and commissioned in 1990 and 
an Ajaokuta-Warri rail line was under construction to 
transport concentrates to Aladja. Concentrates were 
tansported either via the Niger River by barges or by 
road to Warri for Delta Steel Co. at Aldja. 


Lead and Zinc.—Lead, zinc, and silver were 
produced at the Ishiagu Mine about 20 km southeast of 
Enugu by Geominex Mining and Exploration Co. of 
Nigeria. Geominex, a domestic company, was seeking 
investors to increase its production by 100%. The 1994 
production figures were about 5,000 mt/a of ore 
averaging 65% to 70% lead, 62% to 67% zinc, and 
about 250 grams per metric ton (g/mt) to 300 g/mt of 
silver. The Ishiagu Mine could increase output by mid- 
1995 if equipment and funding were in place. 


Tin.—Production of tin in 1994 remained very low at 
278 mt/a, much less than the 1993 figure of about 580 
mt/a. The tin industry continued to experience a shortage 
of spare parts, mine flooding, and low prices. The 
Makeri Tin Smelter, which produced about 180 mt/a, 
exported about 75% and retained the remaining for 
domestic consumption. However, because only refined 
tin could be exported from Nigeria and local miners 
preferred selling to smugglers for hard currency, it was 
difficult for the smelter to produce at its installed 
capacity. Smuggling had flourished so much that the 
Government was considering the legal exportation of tin 
concentrates. Other possible reasons for the weak 
domestic tin industry were attributed to the depletion of 
minable reserves and a world decrease in demand for 
tin. External factors contributed to the weak industry, 
including production and exports from China and the 
former Soviet Union. 


Industrial Minerals 


The RMRDC enumerated a number of mineral 
commodities that have proven reserves or adequate 
resources for industrial development. Among minerals 
identified in commercial quantities for investor 
consideration were asbestos, barite, bauxite, bentonite, 
clay, kaolin, fire-clay, diatomite, dolomite, feldspar, 
fluorspar, graphite, gypsum, ilmenite,  kyanite, 
limestone, phosphate, salt, soda ash, sulphur and talc. 
Other industrial minerals reported in commercial 
quantities were gemstones. including amethyst, 
aquamarine, sapphire, topaz, and tourmaline. 

The RMRDC’s pilot plants produced about 105,000 
mt/a of kaolin at Katsina, 15,000 mt/a of phosphate rock 
at Katsina, 3,000 mt/a of soda ash at Maiduguri, and 
3,000 mt/a of talc at Maiduguri in 1994. Other 
commodities produced in 1994 included limestone, 2.7 
Mmt; marble, 7.3 Mmt; and various gemstones 
including aquamarine, corrundum, toumaline and 
emerald. 


Fertilizer.—Nigeria had two fertilizer plants, the 
National Fertilizer Co. of Nigeria (NAFCON) in Onne, 
which was the sole producer of ammonia and urea, and 
the Federal Superphosphate Fertilizer Co. in Kaduna. 
The average capacity utilization at the plants in 1994 was 
98%. The Ministry of Agriculture and Natural Resources 
bought fertilizer from NAFCON on commercial terms 
and distributed it to State Government stations and other 
authorized customers. Fertilizer smuggling was 
widespread because the Government sold fertilizer at 
subsidized prices. 

Construction work continued on the $450 million 
NAFCON II plant adjacent to the existing plant. At 
completion, the plant would produce 1,000 metric tons 
per day (mt/d) of ammonia, 1,500 mt/d of Urea, and 50 
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mt/d of methanol. The plant's equity sharing partners 
were the Government, 62%; NNPC, 30%; and M. W. 
Kellogg of the U.S., 8%. 


Mineral Fuels 


Coal.—Variable quality coal is found in the Enugu 
Coalfields, ranging from high-sulfur/high ash coals to 
the low sulfur/low ash, non-coking sub-bituminous coals. 
Coal seams are not usually very thick, ranging from less 
than 1.0 meter (m) to 2.3 m. 

The Government continued to pursue its efforts to 
divest by inviting private investors to participate in 
development of the coal industry. Terra Explorations 
Nigeria Ltd., a joint-venture partnership between the 
Government of Nigeria and South Africa's Terra 
Explorations Co., reopened some dormant mines in the 
Enugu Coalfields. Production in 1994 was estimated at 
about 30,000 mt/a and was expected to be increased to 
50,000 mt/a, which is the maximum tonnage the Port 
Harcourt port could handle. Terra is expected to handle 
the operations of the mines via a South African Co. 
under contract to Terra and also construct rail links and 
improve other handling facilities at the port. 

Production at the Onyeama Mine was expected to be 
increased to between 400,000 mt/a and 500,000 mt/a by 
1995. Reserves at the Onyeama Mines were reported at 
254 Mmt. 


Natural Gas.—Nigeria ranks 12th in the world with 
proven natural gas reserves of more than 3 trillion m°. 
Most of the natural gas produced was associated gas, of 
which about 79% was flared and 9% marketed, while 
another 996 was reinjected. The remainder was used in 
the field for energy generation. Nigeria also had 
probable reserves of about 1.8 trillion m. 

The Government actively encouraged local 
consumption and the reinjection of gas into reservoirs for 
enhanced oil recovery. Only the Nigerian Gas Co. 
(NGC) bought gas from producing joint ventures and 
sold it to local customers. NGC sold 69% of its gas to 
five powerplants, four of which were near the gas wells. 
The fifth powerplant, Egbin, served the Lagos area and 
was connected by a 357-km Egbin-Lagos pipeline that 
was to be extended to Kaduna via Ajaokuta and Abuja. 
The pipeline had a capacity of about 27 million cubic 
meters per day (Mm’/d) of natural gas to Lagos for 
industrial use; and to Kaduna through Ajaokuta, where 
the steel complex would be a major consumer; and to the 
Federal Capital Territory. The other main customer was 
NAFCON, which uses natural gas as a feedstock. Future 
customers may include the LNG plant, Eleme 
petrochemical plant, the aluminum smelter, and phase 2 
of the NAFCON project. Other noteworthy natural gas 
projects were Mobil Oil Co.’s Oso condensate project, 
Chevron’s proposed natural-gas- liquids extraction 
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project, and a Nigerian National Petroleum Corp. 
(NNPC) joint compressed natural gas project with NGC, 
for use as a source of automotive fuel. 

The Nigerian Liquefied Natural Gas (NLNG) board 
continued with plans to build a 5.3 Mmt/a LNG 
liquefaction plant, using the American “Air Process." 
The $4.5 billion two-train LNG plant was a joint venture 
between Nigerian LNG Ltd., a subsidiary of NNPC, 
holding 49%; Shell Oil Co. of the United States, 24%; 
ELF Aquitaine Oil Co. of France, 15%; AGIP oil of 
Italy, 10%; and International Finance Corp., 2%. The 
plant was to be built in Rivers State at Finima, a village 
near Bonny. The cost of the project included five LNG 
tankers and more than 200 km of pipelines. The NLNG 
was under agreement to transport and market the LNG 
through a subsidiary, Bonny Gas Transport Ltd. The 
NLNG had purchased four LNG tankers that were 
earmarked for hire on the world market. The company 
was expected to buy the fifth tanker before the plant 
comes on-stream. 


Petroleum.—Production of crude petroleum remained 
stable even though the country was suffering from 
strikes and unrest following the removal of petroleum 
subsidies in last half of 1994. Production of crude oil 
was from small fields and many wells. Wells produced 
between 500 and 5,000 bbi/d. About 65% of all oil 
produced in Nigeria was light, sweet crude with an API 
gravity of 35 or higher. Also, about 65% of output was 
onshore in the Niger Delta areas, with nearly all the rest 
produced from offshore wells in the shallow continental 
shelf. The Government continued to pursue its agenda of 
increasing the country’s oil reserves to 25 billion bbl by 
1995. Hence, successful bidders who were equity 
partners with NNPC on deep-water concessions, began 
exploration and development work in 1994. The result 
was an addition of about 1.5 Mbbl to the proven 
reserves. Production of crude petroleum in 1994 
averaged 1.9 Mbbl/d, of which about 1.865 Mbbl/d was 
exported, meeting Nigeria's OPEC quota. The balance 
of production was used locally to manufacture petroleum 
products. 

Nigeria had 4 oil refineries, 1 in Kaduna, 2 in Port 
Harcourt, and 1 in Warri, with a combined capacity of 
445,000 bbl/d. Most of the petroleum products refined 
in the country were intended for domestic consumption, 
but the heavier products were exported. Nigeria also 
exchanged about 50,000 bbl/d of light crude with Saudi 
Arabian heavy crude for production of base oil and 
lubricants at the Kaduna refinery. The Kaduna refinery 
was closed in July 1994 due to a fire in the refinery's 
fluid catalytic cracking unit. The Warri refinery was also 
under repairs in 1994, leaving only one of the Port 
Harcourt refineries operational. 


Reserves 


Nigeria's proven oil reserves at yearend 1994 were 
about 20 billion bbl. Known natural gas reserves were 
about 3 trillion m°, ranking Nigeria fifth in the world in 
natural gas reserves. Nearly 70% of the oil and gas 
reserves were on-shore in the Niger River Delta area. 
The total in situ reserves of Nigerian coal were reported 
at 1.5 billion mt. A lignite belt exists across the southern 
portion of the country. Reserves of the lignite deposits 
were estimated to be as much as 250 Mmt. 

Total iron ore resources were estimated at about 2.5 
billion mt with an average iron content of 37%. About 


2 billion mt of the total iron ore reserves are at Agbaja 


with an average iron content of 45% to 47%. 
Infrastructure 


The Nigerian railway system, the fifth largest in 
Africa, consists of 3,510 km of 1.067 m-gauge track. 
The two main north-south lines, from Lagos to Kano 
(1,126 km), and from Port Harcourt to Maiduguri (1,443 
km) were connected by a 179-km east-west line from 
Kaduna to Kafanchan. Lines such as the Ajaokuta-Port 
Harcourt line were used to transport goods and mineral 
commodities to ports. Roads totaled about 120,000 km, 
of which 35,000 km were paved. Inland waterways of 
about 9,000 km consisted mainly of the Niger and Benue 
Rivers; these also served as routes for commodity 
transport. 

The Kainji dam and powerplant with a capacity of 
about 11,500 megawatts was the major source of 
hydroelectric power for the country. Major ports 
included Apapa and Tin Can Island in Lagos, Port 
Harcourt, and Koko near Warri. 


Outlook 


The Government's fiscal and financial incentive 
programs designed to attract local and foreign investors 
into new investments and developments in the mineral 
industry was expected to continue. Petroleum and natural 
gas were expected to continue dominating the economy 


for the foreseeable future. Major changes in policy and 
programs owing to the political situation in the country 
could affect industrial development, particularly the 
nonfuel minerals industry. Development of the steel 
industry could enhance the growth of heavy equipment 
and metal-working industries, and could provide jobs for 
the available large labor force. 

Revitalization of the coal industry could add to 
reserves and provide additional source of foreign 
exchange when fully exploited. Joint-venture agreements 
signed with foreign investors were expected to increase 
production of coal and reduce importation of coal. 

The mineral industry as a whole should continue to 
enjoy considerable growth because of increasing activity 
in the mineral fuels sector. The planned output of 2.5 
Mbbl/d of crude oil by 1995 was expected to be 
achievable if the political situation did not deteriorate. 
The abundance of natural gas could provide a new 
energy source and feedstock for the chemical and 
petrochemical industries. Completion of Nigeria-Ghana 
pipeline would provide additional revenue. 

Development of other nonfuel minerals would broaden 
the country's industrial base, particularly with favorable 
mining and investment codes, which were under review. 


"Where necessary, values have been converted from Nigerian naira (N) 
to U.S. dollars at N22.00=US$1.00in 1994, the official rate. Conversion 
on parallel markets was at N80.00- US$1.00in 1994. 

^ Africa Economic Digest, "Nigeria's aluminium project back on track", 
December 1994,p.24. 


Other Sources of Information 


Federal Ministry of Mines and Power 
Six Storey Building, 
Lagos, Nigeria 
Nigerian National Petroleum Corporation 
NNPC Building Falomo 
Lagos, Nigeria 
Federal Ministry of Petroleum and Mineral Resources 
Federal Secretariat Building 
Ikoyi, Lagos 
Nigeria 
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TABLE 1 
NIGERIA : PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


e/ Estimated. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three signifcant digits, many not add to totals shown. 


2/ Includes data available through July 14, 1995. 
3/ Reported figure. 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 
METALS 
Columbium and tantalum concentrates: 
Gross weight 44 36 40 40 30 
Columbium content e/ 19 15 17 17 13 3/ 
Iron and Steel: 
Iron ore, gross weight thousand tons 374 398 400 e/ 400 400 
Steel, crude do. 220 250 200 e/ 150 105 3/ 
Lead: 
Mine output, Pb content e/ 106 100 100 100 3,500 3/ 
Tin: 
Mine output, cassiterite concentrate: 
Gross weight 200 350 568 580 278 
Sn content 145 255 415 400 185 3/ 
Metal, smelter 130 230 370 350 179 3/ 
INDUSTRIAL MINERALS 
Cement, hydraulic e/ thousand tons 3,500 3,500 3,500 3,500 2,600 3/ 
Clays: 
Kaolin e/ 1,360 3/ 1,300 1,300 1,300 105,000 3/ 
Unspecifed e/ 60,100 3/ 60,100 60,100 60,100 60,100 
Feldspar e/ 714 3/ 700 700 700 700 
Nitrogen: 
N content of Ammonia thousand tons 405 367 337 350 350 
N content of Urea do. 573 373 486 400 400 
Stone: 
Limestone do. 1,140 1,440 1,400 1,400 2,700 3/ 
Marble do. 1,610 1,600 e/ 1,600 e/ 1,600 7,300 3/ 
Shale e/ thousand tons 67 3/ 70 70 70 70 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous do. 78 138 140 140 140 
Gas, natural: 
Gross million cubic meters 27,600 r/ 31,300 32,000 31,300 31,300 
Dry do. 3,230 r/ 2,570 2,897 2,600 2,600 
Petroleum: 
Crude | thousand 42-gallon barrels 660,000 r/ 689,000 715,000 715,000 715,000 
Refinery products: mscr EU uw SU EDU 
Gasoline do. 30,700 30,800 33,200 30,800 30,800 
Jet fuel e/ do 700 900 900 500 500 
Kerosene do. 14,600 14,800 14,600 14,500 14,500 
Distillate fuel oil do 17,400 26,500 16,000 15,500 15,500 
Residual fuel oil do. 24,000 13,500 877 800 800 
Unspecified do. 3,800 1,620 1,600 1,000 1,000 
Total do. 91,200 88,100 672,000 63,100 63,100 


ТАВГЕ 2 
NIGERIA: STRUCTURE OF THE MINERAL INDUSTRY ЕОК 1994 


(Million metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodity and major equity owners main facilities capacity 
Coal thousand metric tons Nigerian Coal . (Governement, 100%) Enu 150. 
Iron ore do. National Iron Ore Mining Co., (Government, 100%) I , near Okene 325 
Iron and Steel do. Ajaokuta Steel Co. Ltd. (Government, 100%) Ajaokuta City 1.3. 
0.7. (Rolled Steel 
do. Delta Steel Co. Ltd. (Government, 100%) Aladja 1.00. (Liquid Steel) 
0 .32. (Rolled Steel 
do. Jos Steel Rolling Co. Ltd. (Government, 100% Jos 0.21. 
do. Katsina Steel Rolling Co. Ltd. (Government, 100% Katsina 0.21. 
do. Oshogbo Steel Rolling Co. Ltd. (Governement, 100% Oshogbo 0.21. 
Nitrogen thousand metric tons National Fertilizer Co. of Nigeria Onne 548, 
(Government, 63%; M.W. Kellog, 37%) N content of ammonia. 
360, 
N content of urea. 
Petroleum, crude million barrels Nigerian National Petroleum Corp. Lagos 695. 
Govemment, 6096; Private, 40%) 
Petroleum ucts thousand barrels Kaduna refi (Government, 100%) Kaduna 40. 
do. Warri (Government, 10096) Warri 46. 
do. New Port Harcourt refinery (Government, 100%) Port Harcourt 55. 
do. Old Port Harcourt refinery (Government, 100%) Port Harcourt 22. 
Tin, thousand metric tons Makeri Smelting Co. Ltd. (Government, 100%) Jos 1. 
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THE MINERAL INDUSTRY OF 


NORTH KOREA 


By Chin S. Kuo! 


North Korea's gross domestic product in 1994 showed 
a decline of 5% from that in 1993. The country's 
exports fell and its imports also declined slightly and, as 
a result, the trade deficit rose substantially. Annually, 
between $180 million^ and $225 million was being 
remitted indirectly to North Korea by the General 
Federation of Korean Residents in Japan. The country 
had all but completely defaulted on the reimbursement of 
its foreign debts since 1985 and, consequently, North 
Korea found it difficult to introduce new foreign capital. 

The country pushed for an open-door policy and 
attempted to attract foreign investment. The 
Government’s economic reform was launched in April 
1994. It reportedly planned to open the Najin-Sonbong 
area, as well as Shinuiju, Nampo, Chongjin, and 
Wonsan, and to liberalize investment by foreigners in 
these areas. The Najin-Songbong special economic zone 
offers legal protection, tax holidays, tariff benefits, land- 
lease, and offshore banking privileges. South Koreans 
would be allowed to ship duty-free raw materials, 
facilities, and equipment to the port of Najin. Some 30 
joint-venture firms were in operation. North Korea 
secured development funds totaling $4.3 million from the 
United Nations Development Program. 

North Korea reportedly planned 93 projects in 10 
sectors, including port, railway, road, and industrial 
bases in the special economic zone. The development 
schedules were in three phases. The top priority was on 
port development. The country planned to invest $1.6 
billion on Najin, Sonbong, and Chongjin by 2010 to 
improve port facilities. Railways and roads connecting 
these ports would be expanded. Nine industrial 
complexes were planned in the Najin-Sonbong area. 
North Korea was to increase the capacity of the existing 
100-megawatt (MW) heavy-oil powerplant to between 
400 MW and 500 MW. 

Samsung Corp. of South Korea reportedly planned to 
invest in the railroad line connecting the Najin-Songbong 
special economic zone with Hunchun, in China's Jilin 
Province. Samsung also would finance development of 
the port of Najin. South Korea was considering 
extension of a multimillion-dollar "soft" (low-interest, 
long-term) loan to China for  infrastructural 
improvements on China's border with North Korea. 
Some of the industrial conglomerates, such as Hyundai 
Corp. and Daewoo Corp., both of South Korea, were 


developing trade and manufacturing links with the 
North. Daewoo reportedly planned to build a light- 
industry assembly complex in Nampo, North Korea. 

China was the largest trading partner of North Korea, 
followed by Japan, Russia, and South Korea, in order of 
importance. North Korea shipped steel, cement, and 
seafood products to China, which, in turn, exported 
crude oil, grain, and electric and electronic products to 
North Korea. Trade between North Korea and China 
was about $735 million in 1993, of which $300 million 
was border trade along the Tumen River separating the 
two countries. Border trade declined sharply in 1994 to 
$192 million, due largely to North Korea's foreign 
exchange crisis. 

North Korea's energy policy of depending primarily 
on coal and the decline in oil imports caused by the lack 
of hard currency resulted in the country's suffering an 
acute energy crisis. Gasoline was transported from 
China across the border to supplement North Korea's 
critically short supply. The energy shortage resulted in 
shutting down manufacturing plants, and causing the 
country's economy to contract further. 

Exports of North Korea's mineral commodities were 
under strict Government control. However, it was 
reported that Inphung Trading Corp. began exporting 
North Korean wollastonite and molybdenum concentrates 
to various countries, including Japan. The company had 
previously exported copper concentrates and kaolin. 

North Korea was an important source of low-priced 
raw materials and low-grade metals for many Japanese 
metals companies. Japan imported copper cathode, lead, 
magnesia, zinc ingots, and other nonferrous metals from 
North Korea. Among the ferrous metals, North Korea 
supplied high-silicon-content pig iron to Japan. Other 
exports to Japan also included aluminum alloys, copper 
scrap, and ferroalloys, such as ferrochromium. The 
metals trade with Japan was intended to generate much- 
needed hard currency. 

North Korea also earned hard currency through re- 
exports. The country transshipped cars and electronic 
goods to China and Russia. North Koreans bought East 
European cars and resold them in China at discounted 
prices by circumventing Chinese tariffs. However, this 
through-trade was hardly enough to finance the 
restructuring of North Korea's aging or useless industrial 
plants. 


605 


North Korea and Russia set up a trading company in 
the North Korean special economic zone. The joint 
venture planned to facilitate trade between the two 
countries via the North Korean port of Najin. It also 
aimed to cooperate with North Korean enterprises in 
producing goods for export to other countries. 

The country reported sizable achievements іп 
geological prospecting. Gold deposits were reportedly 
discovered in Yanggang and Chagang Provinces. 
Apatite, boron, gypsum, silica, zirconium, and other 
industrial minerals also were found at various locations. 
A coal deposit containing more than 130 million metric 
tons? (Mmt) was discovered at depth in Anju area, South 
Pyongan Province. New coal deposits had recently been 
found in Ryanggang Province. 

The Kimchaek iron and steel complex began 
production of rollers employing a process that was 
modern, mechanized, and automated. The country's 
steelmaking capacity was reportedly estimated at 13.6 
million metric tons per year (Mmt/a) and output of crude 
steel was around 8 Mmt/a. No progress had reportedly 
been made on a 3-Mmt/a steel project at Taedongang. 
Kyoei Steel Ltd. of Japan was contemplating whether to 
offer technical assistance to North Korea for construction 
of new electric furnaces at Doomankang and renovation 
of existing ones at Chunleema in North Korea. In 1992, 
Kyoei Steel sold an older continuous casting system to 
North Korea. 

Toen Trading Co. of Japan purchased 12 
decommissioned Russian submarines for scrap at a 
shipyard in North Korea's port of Najin. Labor costs in 
North Korea were relatively low. Each submarine 
would yield approximately 2,000 metric tons of ferrous 
scrap and was to be sold to China, Japan, and the United 
States.* 

The largest North Korean uranium smelter, Namchun 
Chemical Enterprise Co., reduced operations reportedly 
because of fuel shortages. The plant could treat 200,000 
metric tons per year (mt/a) of uranium ore, but had processed 


606 


only 100 mt/a in recent years. Processed uranium was 
shipped to the main nuclear complex of Yongbyon for 
further processing. 

North Korea was one of the world's largest producers 
of magnesia and exported magnesia clinker to more than 
10 countries. Magnesite deposits in Tanchon, South 
Hamgyang Province, were estimated at over 1,000 
Mmt.? 

The coal industry was treated favorably in that it was 
reportedly given a 2.6% increase for investment in the 
state budget. The industry was to concentrate on 
seciiring more coal reserves and on modernizing coal- 
cutting equipment. The Sunchon and Tokochon District 
coal mining complexes reportedly produced more coal 
than planned. A new coal mine with a production 
capacity of 100,000 mt/a was to begin production in 
1994 at the Anju coal mining complex. The country's 
coal production was around 90 Mmt/a. 

Exploitation of North Korea's mineral resources would 
require establishing infrastructure where none has existed 
or was poorly developed. The Government's investment 
in the power industry rose 3% compared with 1993. The 
industry was to accelerate construction of large 
hydroelectric апа thermal  powerplants currently 
underway. А thermal powerplant was being built in the 
industrial city of Hamhung. The power generating 
equipment would be automated and computerized 
through introduction of the latest technology. The 
Changjagang power station produced 9,000 to 10,000 
kilowatt hours of electricity, more than its daily 
capacity, while the Hochongang and Pujongang power 
stations operated at a high level of capacity. 


"Text prepared June 1995. 

?Where necessary, valued have been converted from Korean won (W) 
to U.S. dollars at the rate of W2.15=US$1.00 for 1994. 

‘Summary of World Broadcasts, May 18, 1994, p. WD/1. 

*American Metal Market, Mar. 4, 1994, p. 11. 

‘Summary of World Broadcasts, May 4, 1994, p. WD/1. 


ТАВГЕ 1 
NORTH KOREA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


1/ Table includes data available through June 29, 1995. 
2/ Data are rounded to three significant digits. 


Commodity 3/ 1990 1991 1992 1993 1994 
METALS 
Aluminum metal ingot, primary = =- == =- == 
Cadmium metal, smelter 100 100 100 100 100 
Copper: 
Mine output, Cu content 15,000 15,000 16,000 16,000 16,000 
Metal: 
Smelter: 
Primary 25,000 20,000 21,000 23,000 23,000 
Secondary 5,000 5,000 5,000 5,000 5,000 
Total 30,000 25,000 26,000 28,000 28,000 
Refined: 
Primary 25,000 19,000 20,000 22,000 22,000 
Secondary 10,000 5,000 5,000 5,000 5,000 
Total 35,000 24,000 25,000 27,000 27,000 
Gold, mine output, Au content kilograms 5,000 5,000 5,000 5,000 5,000 
Iron and steel: 
Iron ore and concentrate, marketable: 
Gross weight thousand tons 10,000 10,000 10,500 10,500 11,000 
Fe content do. 4,700 4,700 4,900 4,900 4,900 
Metal: 
Pig iron do. 6,500 6,500 6,600 6,600 6,600 
Ferroalloys, unspecified do. 120 120 120 120 120 
Steel, crude do. 8,000 8,000 8,100 8,100 8,100 
Lead: 
Mine output, Pb content 80,000 80,000 75,000 80,000 80,000 
Metal: | 
Smelter, primary only 65,000 70,000 65,000 70,000 70,000 
Refined: 
Primary 70,000 75,000 70,000 75,000 75,000 
Secondary 6,000 5,000 5,000 5,000 5,000 
Total 76,000 80,000 75,000 80,000 80,000 
Silver, mine output, Ag content kilograms 50 50 50 50 50 
Tungsten, mine output, W content 1,000 1,000 1,000 1,000 900 
Zinc: 
Mine output, Zn content 230,000 200,000 200,000 210,000 210,000 
Metal, primary 200,000 175,000 175,000 200,000 200,000 
INDUSTRIAL MINERALS 
Barite 100,000 100,000 100,000 110,000 110,000 
Cement, hydraulic thousand tons 16,000 16,000 17,000 17,000 17,000 
Fluorspar 40,000 41,000 41,000 41,000 40,000 
Graphite 35,000 35,000 38,000 38,000 38,000 
Magnesite, crude thousand tons 1,500 1,600 1,600 1,600 1,600 
Nitrogen, N content of ammonia do. 500 550 550 600 600 
Phosphate rock 500,000 500,000 500,000 510,000 510,000 
Salt, all types 580,000 580,000 590,000 590,000 600,000 
Sulfur thousand tons 230 240 240 240 250 
Talc, soapstone, pyrophyllite 170,000 170,000 170,000 180,000 180,000 
MINERAL FUELS AND RELATED MATERIALS С MI C IL 
Coal: 
Anthracite thousand tons 68,000 70,000 70,000 71,000 70,000 
Lignite do. 22,000 20,000 21,000 21,000 20,000 
Total do. 90,000 90,000 91,000 92,000 90,000 
Coke do. 3,000 3,000 3,000 3,000 3,000 
Petroleum refinery products: Se 
Gasoline thousand 42-gallon barrels 8,500 8,400 8,500 8,600 8,600 
Jet fuel and kerosene do. 1,800 1,700 1,800 1,800 1,800 
Distillate fuel oil do. 7,800 7,600 7,800 7,800 7,900 
Residual fuel oil do. 4,200 4,100 4,200 4,300 4,300 
Refinery fuel and other products do. 2,200 2,200 2,300 2,400 2,400 
Total do 24,500 24,000 24,600 24,900 25,000 


3/ In addition to the commodities listed, crude construction materials such as sand and gravel and other varieties of stone presumably are produced, but 


available information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


NORWAY 


By Jozef Plachy! 


While about 25% of Norway's gross national product 
(GNP) is supplied by natural resource industries 
(including agriculture, fisheries and forestry), only a 
small amount (less than 1%) is contributed by the 
mineral industry. Readily available hydroelectric power 
and ice-free ports facilitated the growth of energy 
intensive industries, namely production of aluminum, 
ferroalloys, magnesium, and silicon metal. However, by 
far the largest mineral contribution to the GNP (about 
17%) is by the hydrocarbon industry. 


Government Policies and Programs 


Despite rejection of membership in the European 
Union (EU), Norway has continued to liberalize its 
mining law. The Government refunded up to 50% of 
the cost of exploration drilling, and additional grants 
provided up to 35% of the capital cost of developing 
certain minerals and specific areas (mainly north of 
Trondheim). Laws for metallic ore mining were 
relatively simple. Mineral rights were obtained by filing 
claims and maintained by paying small annual fees. In 
addition to a 28% corporate tax, there were also 
municipal and county taxes ranging from 7.596 to 
13.5%. The Norwegian mining laws for industrial 
minerals were more complicated and often overlapping. 
While most of the minerals were regulated by special 
mining laws, aggregates, sand, and gravel were subject 
to construction laws. 


Production 


Production of metallic ores has fallen gradually for 
many years, as existing mines were being depleted and 
no major new mines were replacing those being 
exhausted. This decline of mineral output has been 
partially offset by increased production of industrial 
minerals. Results in the Norwegian metallurgical 
industry improved during 1994. (See table 1.) 


Trade 


The Norwegian economy remained highly dependent 
on foreign trade and more than one-half of the GDP was 
derived from it. About 75% of the minerals consumed 
were imported. Commodity imports, which comprised 


7.5% of total imports, were dominated by 
alumina/bauxite, apatite/phosphate, and potassium. 
Petroleum represented about 45% of total exports, 
followed by metals (7.7%) and industrial minerals, 
mainly dimension stone. 


Structure of the Mineral Industry 


Despite recent changes, the Norwegian Government’s 
involvement in the mineral industry remained relatively 
high, especially in offshore hydrocarbon production. 
The Government, through the state-owned Den norske 
stats oljeselskap A/S (Statoil), continued to control all 
production and refining. The rest of the mineral 
industry was dominated by Elkem A/S and Norsk Hydro 
A/S. 

Elkem A/S is one of the world’s leading diversified 
metallurgical companies with a strong hydroelectric 
energy base and significant global presence through its 
17 plants and 26 offices on 3 continents. Elkem is 
publicly owned company in which the largest investors, 
Orkla, Folketrygdfondet, and Saga Petroleum, were 
Norwegian. Its six divisions included Aluminium, 
Carbon/Materials, Energy, Ferrosilicon, 
Manganese/Chrome and Special Metals, and Silicon 
Metal. Net income before taxes in 1994 was $42 
million,? more than double that of 1993. 

Norsk Hydro A/S is Norway's largest publicly owned 
industrial concern in which the Norwegian Government's 
share in 1994 remained 51%, while private investors 
rose slightly, to 16.29%. Norsk Hydro's division and 
subdivisions were grouped together in four segments, 
reflecting the company's core business areas: Agriculture 
(Industrial Chemicals and production of fertilizer/urea); 
Oil and Gas  (Exploration/Production апа 
Refining/Marketing); Light ^ Metals (Aluminium, 
Magnesium, and Energy); and Petrochemicals. Net 
income in 1994 was $562 million, 30% higher than in 
1993. (See table 2.) 


Commodity Review 
Metals 


Aluminum.—Both Norwegian aluminum producers, 
Elkem and Norsk Hydro, benefited from the 65% price 
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increase for primary metal during 1994 and from the 
exemption of energy-intensive industries from a special 
electricity tax levied on other industries by the 
Norwegian Government. 

With an annual capacity of 650,000 metric tons (mt), 
Norsk Hydro was the larger of the two primary 
aluminum producers. Its aluminum division consisted of 
four wholly owned and one partly owned smelters. The 
largest, with a 210,000 metric ton per year (mt/a) 
capacity, was in Karmoy, followed by smelters in Ardal 
(180,000 mt/a), Sunndalsora (140,000 mt/a), and 
Hoyanger (70,000 mt/a). The capacity of jointly owned 
Sor-Al in Husnes was 50,000 mt/a. Total production in 
1994 was 618,000 mt, a 5% decline compared to 1993? 
According to Norsk Hydro, semimanufacturing capacity 
was about 60% of primary metal production. Most of 
the semis were in the form of extruded products 
(276,000 mt), followed by rolled products (117,000 mt). 
According to its 1994 annual report, about 624,000 mt, 
representing 52% of alumina requirements, was covered 
by affiliated alumina refineries in Jamaica (Alpart) and 
Guinea (Friguia), in which Norsk Hydro owned 35% 
and 10.2% interest, respectively. The remaining amount 
was secured through long-term contracts linked to 
primary aluminum prices. The installation of a 
continuous homogenizing facility at the Sunndal smelter, 
which was to increase homogenizing capacity to 170,000 
mt/a of extrusion ingots, was scheduled to be completed 
at the beginning of 1995. However, following the 
rejection of EU, expansion of the smelting capacity at 
the plant was reportedly put on hold. According to 
company officials, the Sunndal smelter has increased the 
remelting capacity to 143,000 mt/a, and plans to increase 
production of secondary aluminum from 12,000 mt in 
1994 to 25,000 mt/a to 35,000 mt/a in the near future, 
still much less than the expanded capacity. With the 
addition of two large melting furnaces and a new casting 
center, the Hoyanger casthouse’s capacity will reportedly 
reach 100,000 mt/a and was expected to permit 
production of 9.5-meter (m) long sheet ingots. 

Elkem Aluminium ANS, a division of Elkem A/S, 
operated two primary aluminum smelters in Farsund and 
Mosjoen, with a combined capacity of about 250,000 
mt/a. According to the company’s 1994 annual report, 
production in 1994 totaled 239,000 mt of refined 
primary aluminum, a 19% increase from 1993. Both 
smelters were jointly owned by Elkem and Aluminum 
Company of America (Alcoa). Elkem Aluminium Lista 
has reportedly launched a major program to modernize 
its Farsund plant. The $36 million investment is aimed 
at reducing air and water pollution, and was scheduled 
to be completed by 1998. 


Copper.—In 1994, only two copper-containing sulfide 
mines were operating in Norway. The combined 
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production of two adjacent Outokumpu mines at Royrvik 
and Gjersvik was reportedly about 0.6 million metric 
tons (Mmt) in 1994. Production at Joma Mine at 
Royrvik, operated by Grong Gruber, began in 1972. 
Mine officials reported that metal content of the ore 
averaged 1.18% copper and 2.18% zinc. The Gjersvik 
Mine, opened in 1993, is 30 kilometers (km) from 
Royrvik, near the Swedish border. Ore from both mines 
was  beneficiated at the 660,000 mt/a capacity 
concentrator resulting in 7,400 mt of copper and 9,100 
mt of zinc in concentrate, Outokumpu reported. The 
combined proven reserves amounted to 1.1 Mmt, graded 
1.5% copper and 1.5% zinc.‘ 


Ferromanganese.—The market for ferromanganese 
alloys was affected by growing competition, mainly from 
China. It resulted in falling prices, particularly in the 
second half of 1994. Despite these difficulties, 
Norway’s production of ferromanganese increased by 
10% to 248,648 mt in 1994, according to Elkem’s 1994 
annual report. Elkem operated three plants in Norway, 
two in the United States, and one in Australia. Elkem 
Mangan, a limited partnership in which Elkem owns 
51% and Broken Hill Proprietary Company Limited 
(BHP) of Australia owns 49%, operated ferromanganese 
plants in Porsgrunn and Sauda. This partnership was 
established in 1993 to ensure a steady supply of 
manganese ore from BHP’s Groote Eylandt Mine in 
Australia. At the wholly owned Rana smelter, Elkem 
started up a second ferrochrome furnace, out of 
production since fall 1992, and has reportedly 
undertaken other major renovations. 


Ferrosilicon.—The Ferrosilicon Division of Elkem 
underwent several changes in 1994.  Ferrosilicon 
production at Elkem Ashtabula, of the United States, 
was reportedly closed down in April 1994 and was 
replaced by production of calcium carbide. While 
production from furnace No. 1 at Elkem Thamshavn in 
Orkanger resumed in July 1994, the furnace at 
Bjolvefossen was shut down in December due to high 
electric power prices. Despite this internal restructuring, 
Elkem still produced about 40% of the ferrosilicon in 
western Europe and retained 25% of market share. 


Ferrosilicomanganese.— The 1994 production at the 
Tinfos Jernverk-owned Oye Smelteverk at Kvinesdal 
amounted to about 130,000 mt in 1994, according to its 
annual report. The smelter utilized two 45- 
megavoltampere submerged arc furnaces using 
Soderberg-type electrodes. The source of power was the 
local Sira-Kvina power stations, the largest hydroelectric 
power complex in Norway. Company officals reported 
that the smelter used up to 0.5 Mmt of manganese ore, 
mainly from Australia, Brazil, Gabon, and South Africa. 


While the principal product was ferrosilicomanganese, 
the plant is reportedly capable of converting to 
production of high carbon ferromanganese in short 
notice. 


Iron Ore.—Norwegian iron ore mines, owned by A/S 
Sydvaranger, Rana Gruber A/S, and Fosdalen Bergverk 
A/S, produced about 2.5 Mmt of iron ore concentrate in 
1994, an increase of 16% compared with 1993. 

The largest producer, Sydvaranger, is in northern 
Norway, near the Finnish border. Company-reported 
production in 1994 was about 4.2 Mmt of crude ore 
yielding about 1.5 Mmt iron pellets, most of which was 
exported to Germany and the United Kingdom. A small 
amount, about 70,000 mt, was converted into 72% iron 
concentrate for powder metallurgy. Because reserves 
reportedly amounted to about only 10 Mmt;? the mine 
was expected to close in 1996. 

The recently privatized Rana Gruber Mining Company 
produced about 1.7 Mmt of crude ore, graded 33% of 
iron, Outokumpu reported. The final product, 0.8 Mmt 
of concentrgte, was sold mainly to German and French 
steelworks in a form of sinter and pellets. А small 
amount, about 1076, was sold to the powder metallurgy 
market. 


Magnesium.—Norsk Hydro was engaged in the 
production of primary metal in Norway and Canada, 
recycling in Germany and Canada, and production of 
magnesium granules and anodes in Norway. In addition, 
it had an interest in a number of diecasting operations. 
According to company officials, the improved market 
conditions in the second half of 1994 allowed for a 
gradual increase of capacity utilization, to an equivalent 
of 70,000 mt annual production, at its two smelters: 
35,000 mt/a capacity plant in Porsgrunn and 45,000 mt/a 
capacity Becancour plant in Canada. The company 
reported that combined production of both plants in 1994 
was 56,500 mt of primary magnesium, of which 27,600 
mt originated in Norway. Further expansion of sales 
was hampered by high, 2176 antidumping duty on 
magnesium exports to the United States. 


Nickel.—For the last 2 years, the Nikkel og Olivin 
Mine, in northern Norway, 40 km south of Narvik, was 
under the management of Outokumpu's subsidiary 
Norsulfid A/S. At yearend 1994, when a new part of 
deposit was opened up for production, Outokumpu had 
reportedly exercised its option to take over the 
operation. The underground production in 1994 
amounted to 676,000 mt of ore with a nickel and copper 
content of 0.6% and 0.15%, respectively. The 24,500 
mt of concentrate, attained by conventional froth 
flotation, contained up to 1276 nickel and 3.5% copper, 
was exported to Finland for smelting, the company 


reported. 

Additional nickel was extracted from the ilmenite ore 
at the Tellnes Mine, owned and operated by Titania 
A/S. Reportedly about 10,000 mt/a of sulfide ore was 
produced with an average content of 5% nickel and 2% 
copper. 

Nickel matte and concentrates, imported mostly from 
Canada and Botswana, were processed at the 66,000 
mt/a capacity smelter in Kristiansand. The smelter was 
operated by Falconbridge Nikkelverk AS, jointly owned 
by Noranda Inc. of Canada and Trelleborg AB of 
Sweden. According to plant officials, in addition to 
about 68,000 mt of refined nickel cathode, small 
amounts of copper, cobalt, and precious metals were 
produced at the refinery. The planned opening up of the 
Ungava deposit in Northern Quebec, will reportedly 
necessitate expansion of the refinery in Kristiansand. 


Silicon Metal.—Production of silicon metal was 
helped by strong growth in demand for silicon metal 
grades for the chemicals and electronics industries, and 
increased use by aluminum smelters. Elkem's 
production capacity at its three plants in Norway and one 
in the United States amounted to 140,000 mt/a. With a 
market share of about 20%, Elkem was one of the 
world's leading suppliers of silicon metal. 


Titanium.—Titania A/S was reportedly one of two 
hardrock ilmenite producers in the world. According to 
mine officials, the mine in Tellnes averaged about 2.5 
Mmt/a of crude ore from which about 795,000 mt of 
concentrate was produced with a 44.4% titanium oxide 
(TiO) content and small amounts of magnetite and pyrite 
concentrates. The ore body was a 2.3 km-long lens with 
18% TiO, 2% magnetite, and 0.25% sulfide content.’ 
The reserve in 1994 reportedly amounted to about 245 
Mmt.* Crude ore was transported from the mine by 
conveyor belt and by a 4 km-long pipeline to silos at the 
loading pier on the southwest coast of Norway. More 
than half of the concentrate was exported, with the 
remainder used domestically for slag (2576) and pigment 
production (25%). 

BHP was reportedly planning to invest $29 million in 
the 350,000-mt/a-capacity ilmenite smelter in Tyssedal, 
in southwestern Norway, owned by Tinfos Titan & Iron 
KS. Concentrate was to be shipped from BHP's Beenup 
Mine in western Australia. Production would include 
iron and titanium dioxide. 


Zinc. —The only sulfide mine containing lead and zinc 
was in Bleikvassli, 40 km south of Mo i Rana. The 
beneficiation plant's capacity was 15,000 mt of zinc 
concentrate and 7,000 mt of lead concentrate. The 
mine, sold by A/S Sydvaranger to the employees in 
1994, has reasonable reserves for its small production 
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and was expected to remain open for a few more years. 

Concentrates were smelted at Norzink's smelter at 
Eitrheimsneset, in western Norway near Odda. Norzink 
AS is jointly owned by Boliden AB of Sweden and Rio 
Tinto Minerals Developments Ltd. of the United 
Kingdom. The smelter received its zinc concentrate 
from mines in Sweden as well as from the Red Dog 
Mine in Alaska and additional sources in Ireland. 
Company-reported production in 1994 amounted to 
136,751 mt of zinc metal, a new production record. 
Norzink was planning to reduce the 1995 production by 
2076 due to an ongoing supply-demand imbalance in the 
world market. 


Industrial Minerals 


Norway has a long coastline with excellent ports and 
favorable geology for producing and exporting many 
industrial minerals. In 1991, the export value of 
industrial minerals surpassed that of ore minerals, which, 
according to Norwegian mining laws, included ilmenite. 
Opening of the mineral industry to foreign investors is 
ensuring a steady growth of industrial mineral output. 


Fertilizer.—At yearend 1994, market prices for 
principal fertilizers were about 45% higher than at 
yearend 1993. Norsk Hydro was Europe's leading 
fertilizer manufacturer, with production facilities in 
several European countries. Its fertilizer operations 
included the production and sale of ammonia and 
fertilizer products, the most important of which were 
nitrate and complex fertilizer and urea. According to its 
1994 annual report, production of ammonia in 1994 
totaled 3 Mmt and fertilizer output came to 9.7 Mmt. 
Most of the phosphate rock and potassium needed for 
fertilizer production was imported, mainly from Russia, 
followed by Israel and Morocco. 


Nepheline Syenite.—North Cape Mineral A/S is the 
world's second largest producer of nepheline syenite. In 
. 1994, it operated two mines, of which the underground 
mine at Stjernoy, in northern Norway, was the largest. 
Production began in 1961, and by 1994 had reached 
about 350,000 mt. The lenticular deposit is reportedly 
1,700 m long, 300 m wide, and about 500 m deep. 
According to industry sources, proven reserves 
amounted to about 300 Mmt. The deposit consists of 
perthitic potassium feldspar (56%), nepheline (34%), and 
other minerals. Ore was transported by conveyor belt to 
a dressing plant, where it was dried, crushed, 
magnetically separated, and milled. 


Olivine.—One of the world's largest olivine deposits 


is on the southwestern coast of Norway. It reportedly 
covers an area of about 6 square kilometers and 
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represents estimated reserves of 2 billion mt. The 
average mineral content was 92% olivine, 5% pyroxene 
and serpentine, 1.5% chlorite, and 1% spinel.’ 

The 1994 production of more than 3 Mmt in Norway 
represented about one-half of world production. Three 
producers were active in 1994, the largest of which was 
A/S Olivin at Aheim near Sunnmore. The 2-Mmt- 
capacity open pit mine was 4 km from the plant and the 
ocean harbor; olivine ore was transported in a tunnel by 
a conveyor belt. The two other producers, Franzefoss 
Bruk A/S and Industrimineraler A/S, mined the nearby 
deposits of Lefdal and Stranda, respectively. 


Stone.—Norwegian production of dimension stone has 
been steadily expanding. The industry was composed of 
many small firms. The most sought after stone was 
larvikite, a syenite with a feldspar lamellar structure that 
gives it a special luster, followed by the banded dolomite 
from Fauske area. 

The Sokdal area, on the southwestern coast of 
Norway, has emerged as a premier location for 
producing crushed stone. In addition to the established 
Rekefjord Verk, Titania A/S has been negotiating with 
Alpine Process Technology Ltd. to utilize the 
overburden from its Tellnes ilmenite open pit mine. 
Further production increases may result from a planned 
$95 million investment in a quarry near Jossingfjord by 
a British company, Tarmac PLC, and unnamed 
Norwegian partners. 


Mineral Fuels 


Offshore hydrocarbon production will remain 
Norway’s principal economic activity for the next 
several decades. It contributed 16% to GNP and 
comprised 34% of all exports, while employing only 
0.7% of total workforce, industry officials reported. As 
of December 31, 1994, the total discovered resources on 
the Norwegian Continental Shelf amounted to 2,466 
million cubic meters (Mm?) of crude oil, 2,867 Mm? of 
natural gas, and 195 Mmt of natural gas liquids. At 
present levels of output, crude oil reserves will 
reportedly last for 20 years and natural gas reserves for 
115 years. According to industry sources, a total of 27 
exploration wells were completed in 1994, of which 22 
were wildcats and 5 were appraisal wells. Petroleum 
was discovered in 14 of the 22 exploratory wells. During 
1994, the Norwegian Government approved the 
development of the second phase of the Ekofisk Field, 
the Vigdis and Snorre Lunde Fields. The Tordis, Lille- 
Frigg, Statfjord East, and Gullfaks West Fields came on- 
stream in 1994; and the Odin and Mime Fields ceased 
production. 


Natural Gas.—Of four new fields, only Lille-Frigg 


contained natural gas. Production began in May 1994, 
and was expected to reach O.8 billion m? per year in 
1995. Reserves, according to the Royal Ministry of 
Industry and Energy, amounted to 7 billion m? of natural 
gas and 3.6 Mm? of crude oil. 

During 1994, six natural gasfields were being 
developed. The largest, Troll field, was to be developed 
in phases: Phase 1 will tap the gas reserves in the 
eastern part; Phase 2 will cover development of oil 
reserves in the western part; and Phase 3 will develop 
natural gas deposits in Troll West.  Troll's reserves 
amounted to about 68 Mm? of crude oil and 1,286 
billion m? of natural gas. 

To secure sufficient transportation capacity for the gas 
produced at the Troll and Sleipner East Fields, with an 
estimated lifespan of 50 years, the Norwegian 
Government approved a third pipeline to the European 
Continent. The 1-m diameter Europipe would connect 
the Troll gas terminal at Kollsnes, north of Bergen, with 
the 16/11-E platform in the North Sea and would 
continue to Emden, Germany. It was expected to deliver 
12 billion m? of gas per year starting in October 1995. 


Petroleum.—The Tordis Field was the largest of the 
four new fields that started operation in 1994. 
Discovered in 1987, it began operation in June 1994. 
Reserves amounted to 29 Mm? of crude oil and 2 billion 
m? of natural gas, according to the Royal Ministry of 
Industry and Energy. Estimated production was planned 
to be 62,000 barrel per day (b/d). Other new fields 
include, in order of production: Statford East (52,000 
b/d) and Lille-Frigg (12,000 b/d). With the opening of 
the western field, the production of Gullfaks will 
increase to 520,000 b/d. 

The 119 Mm? (748 million barrels) Heidrun Field was 
the biggest oilfield discovered in more than a decade. 
First oil production was expected by mid-August 1995, 
reaching 200,000 b/d before the end of the year. 
According to the Royal Ministry of Industry and Energy, 
Statoil held 76.25% stake in the field, of which 65% is 
state's direct financial investment. 

The Norwegian refining industry consisted of three 
refineries: 7-Mmt/a-capacity Statoil refinery at 
Mongstad, 4.5 Mmt/a Esso's refinery in Slagenstangen, 
and Shell's refinery at Sola, with a capacity of 2.5 
Mmt/a. 


Reserves 


No new major discoveries were reported in 1994, so 
resources and reserves of minerals, except hydrocarbons, 
did not change. The increase of recoverable 
hydrocarbon reserves was based not only on major new 
finds but also on new technology that increased expected 
recoveries. (See table 3.) 


Infrastructure 


Most of  Norway's land transportation was 
concentrated in the better developed southern portion of 
the country. In the less populated northern Arctic 
region, bisected by many fjords and mountain ranges, 
development of modern surface infrastructure was more 
difficult. Therefore, more than one-half of Norway's 
79,540 km of roads are gravel, crushed stone, or earth. 
Almost all of the 4,223 km of standard-gauge railroad 
track is electrified. With one exception (Narvik), all 
major ports for the 867 ships of Norway’s merchant 
marine are in the southern portion of the country. The 
largest ports include Bergen, Fredrikstad, Kristiansand, 
Oslo, Stavanger, and Trondheim. 

The transportation system between the Norwegian 
Continental Shelf and Europe consisted of a natural gas 
pipeline to Emden and Zeebrugge in Germany and Saint 
Ferguson in the United Kingdom, and a crude oil 
pipeline to Cruden Bay and Teesside in the United 
Kingdom. 


Outlook 


While liberalization of mining law will attract new 
investors in exploration, stringent environmental laws 
may inhibit traditional extraction. To comply with 
environmental restrictions, Norway has invested in new 
mineral production technologies. The most promising 
may be bioleaching, which is suitable for recovery of 
metals from low-grade deposits, either as in situ or as 
heap leaching. 

The electric industry was deregulated in 1994. One 
reason for this was an emerging scarcity of electric 
power, which now has to be imported at a high price. 
Consequently, the metallurgical industry, previously 
dependent on abundant and cheap electricity, will have 
to base its future growth on value-added end-products. 

According to a recent study, production of crude oil 
and natural gas liquids will peak in 1996 at 2.85 million 
b/d, only about 8% more than that of 1994. Annual 
Norwegian gas sales were forecasted to reach 63 billion 
m? by early in the next century, more than twice the 
1994 level. This increase will require additional 
pipelines, starting with Europipe, which should be 
finished by yearend 1995. 


"Text prepared July 1995. 

?Where necessary, values have been converted from Norwegian krone 
(NOK) to U.S. dollars at the rate of NOK6.96 = US$1.00. 

*Norsk Hydro. Annual Report 1994. 

*Outokumpu. Annual Report 1994. 

*Norges Bergverksdrift 1992. 

$Sandvik, Knut L., Norway. Mining Annual Review 1994, Western 
Europe. 

"Olerud, S. Norway's Industrial Minerals, Production & Development 
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Trends. Industrial Miner. Apr. 1993, pp. 55-58. 

*Work cited in footnote 5. 

Work cited in footnote 7. 

V Norwegian Petroleum Activity. Summary, Petroleum Resources. 
Fact Sheet 95, p. 25. 
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TABLE 1 
NORWAY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum: 
Primary 845,000 833,000 813,000 887,000 r/ 857,000 3/ 
Secondary 49,000 63,100 $7,000 52,000 48,000 3/ 
Cadmium, smelter 286 227 247 213 r/ 285 3/ 
Cobalt 1,830 1,980 2,290 2,410 2,820 3/ 
Copper: 
Mine output: 
Concentrate 97,600 84,600 49,600 36,000 r/ 25,600 3/ 
Cu content 19,700 17,400 12,700 8,700 r/ 7,410 3/ 
Metal, primary and secondary: 
Smelter 36,500 38,400 39,300 37,200 39,400 3/ 
Refined 36,500 38,400 39,300 37,200 39,400 3/ 
Gold e/ kilograms 802 3/ 800 800 800 800 
Iron and steel: 
Iron ore and concentrate: 
Gross weight thousand tons 2,080 2,210 2,150 2,160 2,510 3/ 
Fe content do. 1,350 1,440 1,400 1,360 1,300 
Metal: 
Pig iron do. 54 61 70 73 70 
Ferroalloys: | 
Ferrochromium do. 60 83 102 80 120 3/ 
Ferromanganese do. 213 173 203 226 249 3/ 
Ferrosilicomanganese do. 223 227 213 219 197 3/ 
Ferrosilicon (7596 basis) do. 398 377 367 400 456 3/ 
Silicon metal e/ do. 77 3/ 65 60 60 60 
Other e/ do. 14 14 14 14 14 
Total do. 985 939 959 998 1,090 
Steel, crude do. 383 r/ 438 446 505 r/ 454 3/ 
Semimanufactures, rolled e/ do. 350 300 300 290 300 
See footnotes at end of table. 
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TABLE 1--Continued 
NORWAY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1990 1991 1992 1993 1994 e/ 
METALS--Continued 
Lead, mine output: 

Concentrate 5,700 6,740 7,080 3,220 r/ 3,160 3/ 
Pb content 3,020 3,520 3,770 1,700 1,650 
Magnesium, primary 48,200 44,300 30,400 27,300 27,600 3/ 

Nickel: 
Mine output: 
Concentrate 23,400 21,200 31,300 31,700 26,000 3/ 
Ni content 3,100 2,200 3,400 3,460 3,120 3/ 
Metal, primary 57,800 58,700 55,700 56,800 68,000 3/ 
Platinumgroup metals e/ 4/ kilograms 1,500 1,500 1,500 1,500 1,500 
Titanium: 
llmenite concentrate thousand tons 814 625 708 713 795 
TiO2 content do. 361 277 318 315 355 
Zinc: 
Mine output: 
Concentrate 34,100 36,700 41,100 27,500 r/ 31,000 
Zn content 17,500 18,900 21,100 14,300 16,700 3/ 
Metal, pri 125,000 125,000 128,000 129,000 137,000 3/ 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 1,260 1,150 1,270 1,340 r/ 1,750 3/ 
Feldspar e/ 90,000 90,000 100,000 100,000 100,000 
Graphite e/ 5.000 6,930 3/ 7,000 6,500 5,200 
Lime, hydrated, and quicklime e/ thousand tons 100 100 100 100 100 
Mica, flake e/ 3,000 3,000 3,000 3,000 3,000 
Nepheline syenite e/ thousand tons 250 292 r/ 334 r/ 350 350 
Nitrogen: N content of ammonia do. 431 384 343 315 271 3/ 
Olivine sand do. 2,900 e/ 2,510 2,790 2,960 3,150 
ite do. 303 306 247 92 1 
Stone, crushed: 
Dolomite do. 525 600 650 650 650 
Limestone do. 4,070 r/ 4,000 3,500 3,500 3,500 
Quartz and quartzite do. 800 800 900 900 900 
Sulfur: 
Pyrite, S content e/ do. 125 121 125 125 125 
Byproduct of: e/ 
Metallurgy do. 75 75 75 75 75 
Petroleum do. 15 15 15 15 15 
Total do. 215 211 215 215 215 
Talc, soapstone, steatite е/ do. 100 80 60 50 50 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades thousand tons 358 389 449 309 r/ 366 3/ 
Gas, natural: 
Gross million cubic meters 27,800 28,300 27,700 28,100 r/ 30,800 3/ 
Marketed 5/ do. 25,400 25,000 e/ 27,700 28,500 30,000 
Peat: e/ 
For agricultural use do. 30 30 30 30 30 
For fuel use do. 1 1 1 1 10 
Petroleum: | 
Crude 6/ thousand 42-gallon barrels 609,000 679,000 794,000 856,000 r/ 963,000 3/ 
Natural gas liquids do. 33,100 17,200 17,200 25,300 26,000 


TABLE 1--Continued 


NORWAY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 
Refinery products: 
Naphtha e/ do. 4,200 4,200 4,200 3/ 4,000 1,000 
Gasoline do. 27,100 23,200 28,100 28,700 r/ 27,100 
Kerosene do 8,330 6,550 r/ 8,130 8,500 r/ 9,070 
Distillate fuel oil do 44,500 44,800 47,300 48,500 r/ 55,000 
Residual fuel oil do. 9,440 9,960 11,200 10,700 r/ 11,300 
Other e/ do. 4,090 3/ 4,000 4,000 4,000 4,000 
Refinery fuel and losses e/ do. 4,000 4,000 4,000 4,000 4,000 
Total e/ do. 102,000 96,700 r/ 107,000 108,000 r/ 111,000 
e/ Estimated. r/ Revised. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add up to totals shown. 
2/ Table includes data available through July 1995. 
3/ Reported figure. | 
4/ Data represent exports. 
5/ Reported as total methane sales. 
6/ Excluding natural gas liquids. 
TABLE 2 
NORWAY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 
Major operating companies Annu 
Commodity and major equity owners Location of main facilities capacit 
Aluminum Hydro Aluminum A/S (Norsk Hydro A/S 7096) Smelters at Ardal, Hoyanger, Karmoy, and Sunndalsora 600 
Do. Elkem Aluminium (Elkem A/S 50% and Alcoa 50%) Smelters at Farsund and Mosjoen 250 
Do. Sor-Norge Aluminium A/S (Alusuisse 5096 and 
Hydro Aluminium 49%) Smelter at Odda 50 
Cadmium Norzink AS (Boliden AB 5096 and Rio Tinto Minerals 
Development Ltd.) Smelter at Eitrheimsneset 0.3 
Cement Norcem A/S Plants at Brevik and Kjopsvik 2150 
Coal Store Norske Spitsbergen Kulkompani A/S Mines at Longyearbyen and Svea 450 
Cobalt Nikkelverk A/S (Falconbridge Nickel Mines Ltd 100%) Smelter at Kristiansand 3 
Copper: 
Ore, Cu content Grong Guber A/S (Norsulfid A/S 10096) Mines at Royrvik and Gjersvik 8 
Do. Nikkel og Olivin AS (Norsulfid A/S 10096) Mine at Narvik 1 
Metal Nikkelverk A/S (Falconbridge Nickel Ltd 100%) Smelter at Kristiansand 40 
Dolomite Franzefoss Bruk A/S Mine at Ballagen 350 
Do. Norwegian Holding A/S Mines at Hammerfall, Logavlen, and Kvitblikk 500 
Fel Franzefoss Bruk A/S Mine at Lillesand 100 
Ferroalloys . Elkem Rana (Elkem A/S 10096) Ferrochromium plant at Mo i Rana 140 
Do. Elkem Sauda (Elkem A/S 5196 and BHP 49%) Ferromanganese plant at Sauda 250 
Do. Elkem РЕА (Elkem A/S 51% and BHP 49%) Ferromanganese plant at Porsgrunn 200 
Do. Elkem Salten (Elkem A/S 10096) Ferrosilicon plant at Straumen 85 
Do. Elkem Bjolvefossen (Elkem A/S 10096) Ferrosilicon plant at Alvik 60 
Do. Elkem Thamshavn (Elkem A/S 10096) Ferrosilicon plant at Orkanger 60 
Do. Finnfjord Smelterverk, Rana Metal (Fesil 10096) Ferrosilicon plant at Mo i Rana 140 
Do. A/S Hafslung Metal (Fesil 10096) Ferrosilicon plant at Sarpsborg 75 
Do. Ila og Lilleby Smelterverk (Fesil 10096) Ferrosilicon plant at Finnsnes 60 
Do. Oye Smelterverk (Tinfos Jernverk A/S 10096) Silicomanganese plant at Kvinesdal 235 
Iron, metal Ulstein Jernstoperi A/S Hordvikneset 10 
Iron ore Rana Gruber A/S (Norsk Jernverk Holding A/S 100%) Mine at Moi Rana 2,000 
Do. A/S Sydvaranger (Government 8745%) Bjornevatn Mine at Kirkenes 1,500 
Lead ore, Pb content A/S Bleikvassli Gruber (A/S Sydvaranger 10096) Mine at Bleikvassli 2 
Lime Hylla Kalkverk (Nikolai Bruch A/S 10096) Verdal/Trondheim Mine and plant 80 
Do. A/S Norsk Jernverk Plant at Mo i Rana 48 
Do. | Ardal og Sunndal Verk A/S More og Romsdal Mine at Surnadal 20 
Do. Breivik Kalkverk A/S Alesund Mine at Larsnes 20 


TABLE 2--Continued 
NORWAY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annu 
Commodity and major equity owners Location of main facilities capacit 
Lime--Continued 
Do. Mjoendalen Kalkfabrik Plant at Asen/Drammen 7 
Limestone Norcem A/S Dalen, Bjorntvedt, and Kjopsvik mines 1,600 
Do. Vardelskalk A/S (Franzefoss Burk A/S 10096) Sandvika Mine 800 
Do. Breivik Klakverk A/S Visnes and Glaerum mines 500 
Magnesium Norsk Hydro A/S (Government 51%) Plant at Porsgrunn 35 
Natural gas 
million cubic meters Den norske stats oljeselskap A/S Gama, Gullfaks, Sleipner Ost, and Statfjord fields 12,270 
Do. Phillips Petroleum Company Norway Ekofisk Field 9,900 
Do. Elf Petroleum Norge AS Frigg, Heimdal, and Ost-Frigg fields 5,750 
Do. Norsk Hydro Produksjon as Troll-Oseberg Field 2,600 
Do. BP Petroleum Development of Norway Gyda and Ula fields 1,040 
Do. Esso Norge as Odin Field 1,000 
Do. Amoco Norway A/S Hod and Valhall fields 910 
Nepheline syenite North Cape Mineral A/S (Unimin Corp 8496) Mine at Stjerno 350 
Nickel: 
Ore, Ni content Nikkel og Olivin AS (Norsulfid A/S 10096) Mine at Narvik 3 
Do. Titania A/S (Kronos Norge A/S 10096) Mine at Tellnes 0.5 
Metal Nikkelverk A/S (Falconbridge Nickel Mines Ltd 100%) Smelter at Kristiansand 60 
Olivine A/S Olivin Aheim Mine at Sunnmore 2,500 
Do. Franzefoss Bruk A/S Lefdal Mine at Bryggja 500 
Do. Idustrimineraler A/S Stranda Mine at Nordfjord 300 
Petroleum — barrels per day Den norske stats oljeselskap as Gullfaks, Statfjord, Tommeliten, and Veslefrikk fields 1,069,300 
Do. Norsk Hydro Produksjon as Brage, Mime, and Oseberg fields 566,200 
Do. Phillips Petroleum Company Norway Ekofisk field 237,500 
Do. Saga Petroleum as Snorre field 170,000 
Do. BP Petroleum Development of Norway Gyda and Ula fields 155,000 
Do. A/S Norske Shell Draugen field 90,000 
Folldal Verk A/S (Norsulfid A/S 100%) Mine at Hjerkinn 10 
Quartzite Elkem Tana (Elkem A/S 10096) Mine at Tana 540 
Do. Elekm Marnes (Elkem A/S 100%) Mine at Sandhornoy 200 
Do. Vatnet Kvarts A/S Mine at Nordland 150 
Do. Snekkevik Kvartsbrudd Mine at Kragero 110 
Steel Fundia AB (Norsk Jenverk 5096 and Rataruukki 5096) Plants at Christiania, Spigerverk, Mandal Stal, and Мо і Rana | 600 
Talc A/S Norwegian Talc (Pluess-Staufer AG 51%) Mine/plant at Altermark/Knarrevik and Framfjord 90 
Do. Kvam Minerals A/S Mine/plant at Kvam 6 
Titanium, concentrate Titania A/S (Kronos Norge A/S 100%) Mine at Tellnes 800 
Zinc: 
Ore, Zn content Grong Guber A/S (Norsulfid A/S 10096) Mines at Royrvik and Gjersvik 10 
Do. A/S Bleikvassli Gruber (A/S Sydvaranger 10096) Mine at Bleikvassli 10 
Metal Norzik A/S (Boliden Mineral AB 50%) Smelter at Eitrheimsneset 137 
TABLE 3 


NORWAY: RESERVES OF MAJOR MINERAL COMMODITIES FOR 


(Million metric tons unless otherwise specified) 


Commodity Rese 
Copper ore 1 
Iron ore 20 
Natural gas million cubic meters 1,345 
Nepheline syenite 300 
Olivine 2,000 
Petroleum 1,131 


Titanium ore 245 
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THE MINERAL INDUSTRY OF 


OMAN 


By Bernadette Michalski’ 


Petroleum and natural gas continued to underwrite 
Oman’s developing economy in 1994, providing more 
than 85% of Government revenues. Commercially solid 
mineral ventures included the mining of chromite, the 
mining and refining of copper with gold and silver as 
byproducts, the manufacture of cement, and the 
production of crushed and dimension stone and sand and 
gravel. The main industrial facilities also included a 
petroleum refinery and natural gas processing plants. 
The mineral industry accounted for about one-half of the 
gross domestic product (GDP), estimated at nearly $12 
billion? by the Omani Development Council. 

Oman, which is not a member of the Organization of 
Petroleum Exporting Countries (OPEC), plays a 
prominent role in the Independent Petroleum Exporting 
Countries group, often acting as a liaison between that 
group and OPEC. The Sultanate has on several occasions 
cut oil production in support of OPEC. In the first 
quarter of 1994, Oman announced a 5% production cut 
from 800,000 barrels per day (bbl/d) to 760,000 bbl/d to 
help bolster world prices. 

The Government has engaged in several international 
ventures to diversify and broaden its hydrocarbon 
revenue base. These include the Government's 
participation in the Caspian Pipeline Consortium, which 
will transport crude oil from the Tengiz Field in 
Kazakhstan to the Black Sea; an Omani natural gas 
liquefaction project to supply growing Asian markets; 
construction of an undersea pipeline capable of 
delivering 50 million cubic meters per day (Mm?/d) of 
Omani natural gas to India's west coast industries; the 
construction of two 120,000-bbl/d petroleum refineries 
in partnership with India's Hindustan Petroleum Co. and 
Baharat Oil Co.; and the construction of a 130,000-bbl/d 
refinery in Thailand in partnership with Caltex and the 
Petroleum Authority of Thailand for which Oman is to 
provide 60% of crude oil throughput. 

Crude oil production increased to record levels as 
development activity and enhanced recovery operations 
continued. In spite of first quarter cutbacks, crude oil 
production averaged about 805,000 bbl/d in 1994. Less 
than 10% of the crude oil production was refined in 
Oman. One-half of the resulting product yield was 
absorbed by the domestic market. Surplus refined 
products, mostly fuel oil, were exported. 

Chromite production, entirely destined for export 


markets, was hampered by diminished prices during the 
year. Copper ore output was reduced to approximately 
one-half of the production levels of recent years, largely 
because of declining grade at the older surface mines and 
difficult conditions at the underground Aarja Mine. The 
smelter and refinery operated by the Oman Mining Co. 
supplemented domestic copper production with imported 
concentrates for toll and custom smelting. (See table 1.) 

Oman exported more than 9046 of its crude oil 
production in 1994. Both the heavier crudes of the south 
and the lighter crudes of the north are gathered and 
blended into the Omani Export Blend. The Asian nations 
were the destination for the bulk of Oman's petroleum 
exports. Japan alone received more than one-third of the 
Oman's petroleum exports. Other importers, by order of 
magnitude, included Korea, Singapore, China, Thailand, 
and India. The United States imported 19 Mbbl of crude 
and unfinished oils in 1994. 

The Petroleum and Mineral Law of Oman, effective 
since January 1, 1975, governs mineral activities in the 
country. All minerals are considered Government 
property until extracted. The royalty tax rate is fixed by 
a 1976 decree at 2096 of the value of production. A 
1972 Royal Decree fixed Oman's territorial waters at 12 
nautical miles, or 22.2 kilometers (km) from the coast, 
and established sovereignty over the continental shelf to 
a depth of 200 meters (m). 

The Government maintains a majority interest in most 
companies; however, foreign partnerships are 
encouraged. The Oman Chromite Co. has limited 
government participation with major equities held by 
private companies and private share distributions. 

Oman's copper ore production was extracted from 
several operations near Sohar. The bulk of copper ore 
production was derived from the Lasail underground 
mine. Mining activity was transferred from the Aarja 
open pit mine to underground operations in early 1993; 
however, production from this source was disappointing 
due to poor underground conditions. The blended ore 
from all mines was beneficiated to yield a concentrate 
that was processed at the smelter and refinery. Copper 
cathodes, the bulk of which are processed from imported 
concentrates to more fully utilize the refining capacity, 
are exported from the port of Majis, about 17 km 
northwest of Sohar. 

About 7 Mm?/d of natural gas was produced from the 
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Yibal Field, while the Fahud and Sayh Nuhaydah Fields 
each accounted for almost 1 Mm?/d. The Bukha natural 
gasfield started production at yearend 1993 at the initial 
rate of 5,600 bbl/d of natural gas liquids (NGL) and 1.1 
Mm//d of dry natural gas. Natural gas from this field 
will be transported by underwater pipeline to the Khor 
Khwair plant in Ras Al Khaimah, one of the United 
Arab Emirates, for processing. 

The collection and processing of natural gas in Oman 
is networked to three plants: the Fahud gas processing 
plant, the 2.2-Мт?/4-сарасіќу Sayh Nuhaydah gas 
treatment plant, and the 16.6 Mm?/d-capacity Yibal gas 
processing plant. The Government Gas System received 
more than one-third of production, which is primarily 
used as fuel for electric power generation. It is also 
piped to the Sultan Qaboos University, and connecting 
lines extend up the Batinah Coast to Sohar at the site of 
the copper refinery. The Government Gas System 
includes a pipeline that carries gas from Yibal to the 
Ghubrah desalinization and powerplant and to the Rusayl 
Industrial Estate, near Muscat. A pipeline also extends 
south from Sayh Nuhaydah to Zufar, transporting gas for 
use in the southern oilfields. Field operations, including 
reinjection, absorbed about one-half of the natural gas 
produced. Less than 10% is flared or lost in 
transmission. 

The Government, reserving a majority equity, formed 
a consortium responsible for natural gas liquefaction, 
shipping, and marketing. The group's proposed $6 
billion natural gas liquefaction project is expected to 
yield 5 Mmt of liquefied natural gas (LNG) annually 
with a proposed startup date in 1999. The LNG plant 
site is to be at Bimmah, 150 km southeast of Muscat. 

Petroleum production grew constantly during the past 
decade. The Petroleum Development Oman Co. (PDO) 
accounted for more than 95% of the Nation's total 
petroleum production. The company operates 1,600 
crude oil production wells from 72 producing fields, 
which are linked to 40 gathering stations. 

The Omani-sponsored Caspian Pipeline Consortium 
awarded contracts to build a pipeline system linking the 
Caspian and Black Seas. The 750-km-long pipeline will 
carry oil from Kazakhstan, Azerbaijan, and Russia, 
terminating at the port of Novorossiysk on the west coast 
of the Black Sea. Initial capacity will be 300,000 bbl/d, 
rising eventually to 1.5 Mbbl/d. Each of the four 
members of the consortium has an equal interest in the 
company. The Omani Government took a 20% interest 
in a 120,000-bbl/d refinery to be constructed in Rayong, 
Thailand. The new refinery was expected to accept 
Omani crude for processing. | 

The Ministry of Petroleum and Minerals has reported 
proven copper ore reserves at 8 million metric tons 
(Mmt) and proven chromite ore reserves at 1.6 Mmt. 
Recoverable petroleum reserves were estimated by the 
Ministry of Petroleum and Minerals at 5.2 billion bbls. 
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Reportedly, at least an additional 1.5 billion bbls could 
be recovered through steam soak, polymer and steam 
flooding, hot-water injection and/or electromagnetic 
heating of the reservoirs. Recoverable reserves of natural 
gas were reported at 700 billion m?, most of which is 
nonassociated natural gas. 

Petroleum and natural gas pipelines total more than 
1,600 km. The bulk of crude oil production is serviced 
by the central pipeline running from the Dhiab Field in 
the south to the Mina al-Fahal export terminal near 
Muscat. This terminal can accommodate tankers up to 
550,000 deadweight tons. The port has eight storage 
tanks with a combined capacity of 3.6 Mbbl. 

An agreement was signed with the Kuwait Fund for 
Arab Economic Development for $20.4 million to help 
finance an expansion of the Port of Mina Qaboos at an 
estimated total cost of $65 million. The port's annual 
handling capacity is to be expanded from 1.6 Mmt to 2.6 
Mmt. In view of the anticipated increased traffic, the 
port entrance channel and basin were to be dredged to a 
depth of 13 m. A cargo storage area of 15 hectares will 
be created by using landfill from the dredging to level 
the existing terrain. New port complexes also are being 
considered near Sohar and Bimmah. 

Projects augmenting the central grid generating 
capacity and extending the power network are in various 
stages of implementation. Expansion work at Ghubra, 
Oman's largest power station, is to be completed in 
1995, including the installation of two additional 125- 
megawatt-capacity natural gas turbines. 

Foreign workers make up about 65476 of Oman's labor 
force of 422,000. The Government has introduced 
legislation to minimize dependence on  expatriate 
workers. The legislation bans expatriates from taking a 
range of jobs in an attempt to create job opportunities 
for nationals. Jobs now restricted only to Omanis include 
mechanical equipment operation. 

The Sultanate of Oman has enjoyed a stable economy 
sustained by hydrocarbon revenues for more than a 
decade, and the economy is expected to continue in this 
vein. Improving technology augmented reserves that 
continued to outpace reservoir withdrawals, affording a 
substantial economic base for at least the next 17 years 
at the current rate of production. Increasing overseas 
investments should help place Oman in a more secure 
position when its own petroleum reserves are depleted. 

The formation of the Oman Chromite Co., 15% state 
owned, 45% allocated to local companies, and the 
remainder floated on the stock exchange, reflects the 
Government's interest іп encouraging private 
involvement in major mineral industries. 


"Text prepared May 1995. 
?Values were converted from Omani rial (RO) to U.S. dollars at the 
rate of RO.385 =US$1.00. 


Major Sources of Information 


Ministry of Petroleum and Minerals 
P.O. Box 551 
Muscat, Sultanate of Oman 
Telephones: 968-603333/603341/603563 
Fax: 968-696972 

Oman Cement Co. 
P.O. Box 3560 
Ruwi-Muscat, Sultanate of Oman 
Fax: 968-626414 

Petroleum Development Oman 
P.O. Box 81 
Muscat, Sultanate of Oman 
Telephone: 968-678111 
Fax: 968-677106 


Oman Chromite Co. 
P.O. Box 1313 
Muttrah, Sultanate of Oman 
Telephone: 968-694564 
Fax: 968-850865 

Oman LNG LLC 
P.O. Box 560 
Mina al-Fahal 116 
Muscat, Sultanate of Oman 
Telephone: 968-675797 
Fax: 968-675798 

Oman Mining Co. 
P.O. Box 758 
Muscat, Sultanate of Oman 
Telephone: 968-850867 
Fax: 968-793865 


TABLE 1 
OMAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through June 1, 1995. 


3/ Reported figure. Includes 17,800 metric tons of anode as toll/custom output. 
' 4/ Reported figure. Includes 12,600 metric tons of cathode as toll/custom output. 


5/ Includes toll/custom output. 


Commodity 1990 1991 1992 1993 
Cement, hydraulic thousand tons 1,000 995 970 1,000 
Chromite, gross weight — =- 1,760 10,200 
Copper: 
Mine output, Cu content 14,000 14,000 13,600 12,000 
Metal: 
Smelter 12,100 12,200 15,000 27,700 3/ 
Refinery 12,000 11,400 16,200 20,540 4/ 
Gas, natural: 
Gross million cubic meters 5,300 5,300 5,300 5,400 
Dry do. 3,000 3,030 3,110 3,150 
Gold kilograms 54 58 94 90 
Natural gas liquids thousand 42-gallon barrels 2,130 2,200 2,300 2,300 
Petroleum: 
Crude do 250,000 259,000 271,000 293,000 i 
Refinery products 
Gasoline do. 4,060 4,080 4,440 4,500 
Jet fuel do. 2,170 2,380 2,370 2,500 
Kerosene do. 85 85 80 90 
Distillate fuel oil do. 4,570 4,570 4,580 4,600 
Residual fuel oil do. 11,300 11,300 12,100 12,500 
Other do. 800 800 850 900 
Total do. 23,000 23,200 24,400 25,100 
Sand and gravel thousand tons 5,899 5,900 6,540 6,500 
Silver kilograms 3,000 2,830 3,205 3,300 
Stone: 
Marble thousand tons 35 35 54 76 
Other do. 1,970 2,000 1,960 1,930 
Sulfur e/ 30,000 40,000 40,000 40,000 
e/ Estimated. 


621 


Digitized by Google 


THE MINERAL INDUSTRY OF 


OTHER COUNTRIES OF AFRICA 


By David Izon 


Angola! 


The mineral economy of Angola, decimated by the 19- 
year civil war, was dominated by petroleum and 
diamonds. A peace treaty ending the war was signed in 
November 1994. 

All mineral resources remained the property of the 

state under the Mining Law of 1992. The law eliminated 
the state-owned mining companies' monopoly on mineral 
rights.? Environmental issues also were addressed by the 
Mining Law of 1992. Foreign company mining activity 
and joint ventures with state-owned companies were 
officially encouraged. International oil companies 
operated in joint ventures or under production-sharing 
agreements with the Government's Sociedade Nacional 
de Combustiveis de Angola (Sonangol). 
. Diamonds were traditionally mined by the state-owned 
Empressa Nagional de Diamantes de Angola (Endiama), 
its contractors, and small-scale miners (garimpéiros). 
The new diamond law, law 16/94 of October 7, 1994, 
reinstated Endiama's diamond monopoly. However, the 
law also permitted garimpéiro operations on specified 
artisanal diamond deposits. 

Most of Angola's official diamond production was 
marketed through De Beers Centenary AG's Central 
Selling Organization. There were many unofficial 
garimpéiro operations in Lunda North Province and 
along the Cuango River on the Zairian border, from 
which a significant volume of rough diamond was 
smuggled out of the country. 

The Government began exporting 12,000 metric tons 
(mt) of scrap metal to Spain. The African Economic 
Digest reported that Sucanor, a state enterprise for scrap 
collection, also planned to smelt iron from scrap metal. 

Crude oil exports accounted for approximately 99% of 
the country's official export earnings. Approximately 
6076 of Angola's output was produced from fields 
offshore of Cabinda Province. The United States 
imported approximately 70% of Angolan oil exports. 

Cabinda Gulf Oil Co. Ltd., a subsidiary of the 
Chevron Corp. of the United States, and its partners' 
Kokongo field, 64 kilometers (km) offshore Cabinda, 
was brought on-stream in early December. Cabinda Gulf 
also announced the discovery of four new offshore 
oilfields during 1994. Other exploration activity included 


Shell's deep-water Bengo-1 well on Block 16, which 
tested at the rate of 1,760 barrels per day (bbl/d) of oil 
before being abandoned. 

Fields in the Soyo area, both onshore and offshore, 
were shut in owing to war damage. Pipelines had been 
rerouted in 1993 from the Quinfuquena onshore 
terminal, near Soyo, to the marine loading facilities at 
the Essungo and Lombo East Fields.‘ Sonangol 
reportedly anticipated repairing the Quinfuquena storage 
and loading facilities early in 1995. 

Much of the Nation’s rail system was damaged or 
destroyed during the war, and most of Angola’s 45,000 
km of road was in poor condition. Опе 200 mt granite 
shipment from Lubango to Namibe reportedly was 
derailed during the year. 

Petroleum was expected to continue to dominate 
Angola’s economy for the foreseeable future. 
Unregulated garimpéiro operations, mining primarily 
high-grade diamonds, could damage Angola’s ability to 
restore the alluvial segment of the industry. 
International interest has been expressed in offshore 
diamond mining. The minerals industry should revive 
once security issues are resolved and local and 
international mining companies become involved in 
exploration and development of Angola’s mineral 
deposits; however, substantial transportation problems 
and difficulties associated with abandoned land mines 
remain. 


Benin? 


The production of mineral commodities represented a 
small part of the economy of Benin. Cement and crude 
petroleum formed the foundation of the Nation's mineral 
production and were the country's most significant 
mineral exports. (See table 1.) Benin's imports of 
mineral commodities were dominated by refined 
petroleum products and clinker for cement. Benin also 
imported about 95% of its electricity needs from Ghana. 

The Office Béninoise des Mines (OBEMINES), under 
the Ministry of Energy, Mining, and Hydraulics, 
oversees mineral developments іп Benin. Тһе 
Government increased reported recoverable oil reserves 
to about 50 million barrels (Mbbl), of which about 25 
МБЫ was condensate, in addition to increasing natural 
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gas reserves to 6 billion cubic meters (m’).’ However, 
production problems at the offshore S¢mé Field were 
expected to severely curtail the field's life. The 
Government proposed to privatize the field and lease two 
onshore blocks and three offshore blocks. 

The Government controlled a majority interest in the 
Société des Ciments d'Onigbolo (SCO), the country's 
largest and only integrated cement plant. Production by 
SCO continued at a rate well below capacity. 
Reportedly, much of the plant's production was 
exported. The domestic market was the primary target 
for the production of the private cement companies, 
CIMBENIN and Société des Ciments du Benin. 

There is the potential to develop additional mineral 
resources in Benin. However, depressed local and 
international mineral markets apparently have adversely 
influenced the investment interest that the Government 
had anticipated in the wake of its liberalization of 
investment regulations. The general state of the Nation's 
transportation infrastructure also has hampered inland 
industrial mineral development. 

A number of gold occurrences, both placer and vein, 
are known in the Precambrian terrane in northwest 
Benin. None of the known occurrences is large, but 
potentialy could lead to the development of small-scale 
gold mining in that region. Significant reserves of 
limestone occur near the cement facility at Onigbolo, 
sufficient to supply the plant at design capacity for more 
than a century. Other mineral extraction opportunities 
identified by OBEMINES include a number of deposits 
of brick and china clay along the coastal plain, the 
marble deposits at Idadjo, peat deposits adjacent to the 
Togo frontier, silica sand along the coast south of Porto 
Novo, and, in the north, the Mékrou phosphate deposit 
and the Loumbou-Loumbou iron-bearing deposit. 


Burkina Faso? 


Burkina Faso's mineral production and mineral export 
revenues remained dominated by gold in 1994. Refined 
petroleum products accounted for much of the Nation's 
mineral commodity imports, with cement, clinker, and 
fertilizers making up most of the difference. 

Gold production of the Société de Recherches et 
d'Exploitations Minéres du Burkina's Poura Mine was 
complemented by the output of the Nation's four semi- 
industrial operations and the production of tens of 
thousands of artisanal miners. Gold output was 
estimated because, despite the legal requirement for all 
gold to be sold to the Government, a proportion of 
artisanal production was smuggled out of the country. 

А number of international companies, including Anglo 
American Corp. of South Africa, BHP Minerals of the 
United States, Channel Resources Ltd. of Canada, 
Golden Shamrock Mines Ltd. of Australia, Incanore 
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Resources Ltd. of Canada, Loubel Exploration Inc. of 
Canada, Newmont Gold Co. of the United States, and 
Randgold and Exploration Co. Ltd. of South Africa, 
were active in the Burkina Faso gold rush. The narrow, 
vertical-dipping reefs of the country's extensive Birimian 
greenstone belts attracted the most attention. Canadian 
junior mining companies initiating exploration programs 
in Burkina Faso during 1994 were Geomaque 
Explorations Ltd., High River Gold Mines Ltd., 
International Gold Resources Corp., Messeguay Mines 
Inc., and Mutual Resources Ltd. 

Joint ventures with the Government were required for 
all international company mineral production operations. 
InterStar Mining Group Inc. of Canada made several 
furnace-trial shipments from its Tambao manganese 
operation. Boliden International Mining of Sweden was 
involved in the Perkoa zinc joint venture. 

Other notable Burkinabe mineral deposits include 
copper at Gaoua and Wayen, graphite at Kaya, and 
phosphate at Kodjari." Development was subject to 
surmounting the Nation's infrastructure problems, 
including significant transportation costs to coastal ports 
in adjacent countries and the relatively high cost of 
power produced by imported diesel fuel. 


Burundi'! 


Minerals commodity production undoubtedly remained 
a very minor factor in the economy of densely- 
populated, Maryland-sized, hilly, and landlocked 
Burundi in 1994. In the absence of official information, 
the customary small production of gold, tin minerals, 
and kaolin for export, and limestone, construction stone, 
sand and gravel, and peat for domestic consumption, 
presumably continued. Expanding output of gold and 
initiating production of nickel and associated platinum- 
group metals from a lateritic deposit and phosphate from 
a carbonatite-apatite deposit, continued to be of 
considerable interest to the Government. In earlier years, 
columbium-tantalum, rare earths, and tungsten were 
produced, and an ой and gas potential was 
inconclusively investigated. But the hardening of ethnic 
divisions and periodic eruptions of violence that persisted 
intermittently throughout 1994 and into 1995 deterred 
any possible new developments in the minerals sector, 
despite the good geological potential for a substantial 
economic contribution and the Government's 
demonstrated interest in promoting the industry. 

With a gross domestic product (GDP) of $4.4 billion 
(purchasing power basis) for 1993, the latest available 
estimate by the U.S. Central Intelligence Agency (CIA), 
Burundi had one of the world's lowest per capita GDP. 
Typically, more than 50% of GDP came from 
agriculture, which employed more than 80% of the 
population, and provided more than 80% of export 


earnings—mostly from coffee beans. А structural 
adjustment program that included guidance and help 
from the World Bank and other international groups 
began in 1986 and continued to show some success. 
However, all economic development was severely 
curtailed by the ethnic violence within the country and 
in neighboring Rwanda. During 1994, an interim 
Government barely prevented a general civil war. In 
March 1995, the Minister of Energy and Mines was 
assassinated. 

Geologic mapping, especially active from the 1950's 
into the 1970's, covered the country at a scale of 
1:50,000, revealing mostly Precambrian metamorphic 
rock formations generally striking north-northeast with 
the younger formations at lower elevations along the 
eastern border with Tanzania. Older formations in the 
mountainous western quarter of the country along Lake 
Tanganyika were the locale of rare-earth deposits. The 
western limb of the Great Rift System was along the 
western border. Between two patches of the oldest 
basement rock (Archean)—one in the southwest and the 
other a small isolated occurrence on the north edge of 
the easternmost point of the country—a number of rather 
small basic or ultra-basic areas were the locale for 
nickel, vanadium, and related metals deposits. 

Government policy, laws, and regulations, including 
those specifically covering mining and petroleum in 1976 
and 1979, were designed to attract private investment, 
particularly by foreign entities. A free-trade (import- 
export tax free) zone system covering the entire country, 
launched in 1993, offered many benefits to industrial and 
commercial ventures. However, minerals processing no 
longer qualified, according to a Government 
announcement in May 1995, which resolved a political 
controversy over the fact that a gold buyer-refiner, 
Affimet, was the only beneficiary. For a number of 
years, the Government promoted foreign support for 
several progressively more detailed studies aimed at 
exploiting nickel, gold, phosphate, peat and other 
mineral resources. In May 1995, Burundi’s Director 
General of Geology and Mining presented a paper 
reviewing the mineral opportunities at a mining 
investment conference in Toronto, Canada, sponsored by 
the World Bank’s investment promotion unit, the 
Multilateral Investment Guarantee Agency (MIGA). For 
U.S. firms, an Overseas Private Investment Corp. 
investment insurance program was available. Although 
committed to privatization, the Government apparently 
still held some ownership of the several known formal 
mineral-related enterprises. 

Environmental problems in mining apparently were not 
of much concern as yet because of the small-scale 
operations. However, problems in agriculture caused 
the Government to draft a National Environmental 
Action Plan late in 1994. 


Production data were not available after 1992, but the 
political situation probably resulted in slightly smaller 
output. (See table 1.) | 

Trade figures were not available for several years. 
Typically, however, the principal mineral commodity 
export values were in gold and tin, sent mostly to 
Europe; these were small compared to mineral imports, 
principally petroleum products, cement, steel, and 
fertilizer. 

The structure of the mineral industry apparently 
consisted mostly of individuals or small groups of 
artisans, many of whom worked part-time, who sold the 
output to export traders, some of which were at least 
partly Government-owned. Several companies were 
identified at MIGA's 1995 Toronto conference and/or at 
a United Nations 1991 round table in Bujumbura as 
being active in the mineral sector, although the names 
and other details were not very complete. The 
companies included Burundi Mining Company, 4596 
Government- "financed," known for several years to be 
active in developing gold production, especially in the 
northeast; COMEBU, buyer of cassiterite and columbite- 
tantalite; FADI, producer of kaolin for insecticides; 
Entreprises Generales du Burundi, producer of brick clay 
and gabbro (presumably crushed stone); L’Office 
National de la Tourbe, producer of peat; and 
VERRUNDI, producer of raw materials for glass bottles. 

Commodity-specific information was very limited. 
Gold production was of continued interest to the 
Government, and in April 1993, the African 
Development Bank approved funding for a more detailed 
next-phase feasibility study of an operation in the 
northeast. In 1992, results of a study by M.E.G.A. 
International Inc. of Golden, Colorado, indicated 
economic viability for a 620-metric-ton-per-day ore 
operation. Award of the new study was not announced 
as of mid-1995. А Canadian company reportedly had 
discussions with the Government regarding a gold 
concession in the northeast. 

Nickel exploration in the southeast by RTZ Corp. of 
the United Kingdom, begun in April 1993, remained 
suspended after October 1993 owing to the civil unrest. 
The concession reportedly covered the southern portion 
of a 50-km-wide mineralized belt extending along the 
eastern border from near Lake Tanganyika on the south, 
northeasterly 150 km to the Tanzania border. The belt 
continued across the border where Sutton Resources Ltd. 
of Canada and Broken Hill Pty. Co. Ltd. (BHP) of 
Australia were exploring a nickel occurrence. Also in 
October 1993, BHP suspended negotiations with the 
Burundi Government on an exploration agreement 
reportedly for an area north of RTZ's, in which Anglo 
American Corp. was also said to be interested. 

Phosphate production feasibility studies, presumably an 
extension of those started by Mackay & Schnellmann of 


625 


the United Kingdom in 1990, were to be completed in 
late 1995, according to a Government statement in May 
1995. 

Reserves of several mineral commodities were 
included in the Burundi presentation at the 1995 MIGA 
Toronto conference, although the classification criteria 
were not defined. Nickel resources appeared to be the 
most significant. 

Infrastructure included an extensive domestic road 
network, although only a few main ones were paved. 
Beyond the border, roads to available railheads were 
rather poor, except northward through Rwanda into 
Uganda and Kenya. By this route, the ocean port of 
Mombasa, Kenya was about 2,100 km from Bujumbura. 
Lake vessels were a major mode of transportation, 
connecting Bujumbura with several railheads іп 
Tanzania, Zaire, and Zambia. An international airport 
was at Bujumbura, but only a few other airstrips existed. 
Hydroelectric power was reasonably available in much 
of the country, with a potential for additional 
development. Telecommunications were limited. 

The outlook for the minerals industry was for little 
change, pending resolution of the political situation. 
Hydropower potential and abundance of water were 
advantages, but export transportation, as well as 
infrastructural factors in general, were not favorable. 


Cape Verde" 


Mining's contribution to the economy of Cape Verde 
was minimal. Salt and volcanic rock were produced for 
local use. (See table 1.) 

Although it directly accounted for less than 1% of 
Cape Verde's GDP, salt was considered important 
because one of its main uses was to preserve a portion 
of Cape Verde's fish harvest. The fishing industry has 
accounted for about 60% of the Nation's export earnings 
in recent years. 

Output from the four pozzolana mines on Santo Antáo 
had been curtailed owing to the financial difficulties of 
the operating company. Other mineral resources reported 
in the country include gypsum, kaolin, ornamental 
building stone, and pumice. Past attempts to 
commercialize the deposits were not economically 
successful. 

The construction sector’s demand for locally mined 
stone in Cape Verde was expected to continue. 
However, most of the Nation’s minerals must be 
imported. Given Cape Verde’s poor natural resources 
base and small market, it is not economically feasible for 
local companies to compete with larger foreign 
producers. The salt industry, which has been producing 
far below historical capacity, should be capable of 
expanding production to meet domestic demand. 
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Comoros” 


The mineral industry of Comoros continued to be 
limited to producing only common local building 
materials, such as clay, sand, gravel, and crushed stone 
during 1994. Quantities were not available but were 
presumably very low because there were no significant 
construction projects noted in the press since the early 
1980’s. Geothermal energy was considered a possibility 
for development. However, the outlook on minerals 
output was for no significant change. 


Djibouti" 


The mineral industry remained an insignificant part of 
the economy in Massachusetts-sized Djibouti during 
1994. The few reports available in recent years on 
mineral activity in the arid, mostly hilly country 
indicated entrepreneural production, at least 
intermittently, of small but unspecified quantities of 
solar-evaporated sea salt, limestone (some of which was 
at least periodically calcined to lime), and construction 
materials, including clays, sand, gravel and crushed 
stone, as well as some marble and granite dimension 
stone. However, other mineral occurrences of economic 
interest include diatomite, geothermal fluids and mineral 
salts, gold, gypsum, perlite, pumice, and possibly 
petroleum. Most of these are near Lake Asal, although 
some gold shows were further west near Yoboki and in 
the south near Ali Sabieh. Oil interest was focused in 
the south and offshore in the Gulf of Aden. 

A GDP of about $500 million (estimated purchasing 
power equivalent) in 1993—about $1,200 рег 
capita—was reported by the CIA. About 70% was 
attributed to services related to free trade port activities, 
banking, government, and support of a French military 
contingent. In the past, the port and railroad to Addis 
Ababa were major links in Ethiopia's transportation 
system. Less than 5% of GDP was attributed to 
agriculture, mostly stock breeding, in the dry climate 
and poor soil conditions. А reconciliation agreement 
between the Government and a dissident group was 
expected to be signed early in 1995 that would end the 
violent hostilites that had been an obstacle to 
development for several years. 

The Government was trying to attract foreign investors 
and demonstrated a keen interest in developing the 
mineral potential. A $1.7 million study on the feasibility 
of specific minerals production and on establishing a 
mining bureau that originally was to be tendered by the 
Ministry of Industry, Energy and Mining in 1993 
apparently remained on hold pending confirmation early 
in 1995 of $1 million, long-expected funding from the 
African Development Bank. Development of extensive 
deposits of perlite and geothermal generation of 


electricity were of particular interest to the Government, 
which was seeking to attract foreign investors. А U.S. 
Geological Survey proposal for a $500,000 feasibility 
study on gold production from deposits related to 
hydrothermal fluids associated with the Red Sea crustal 
rift was also of considerable interest, and United Nations 
(UN) funding was being sought. A geothermal power 
project in the early 1990's, backed by the World Bank, 
was canceled when cofinanciers failed to agree on the 
program. In earlier work, plugging of the geothermal 
wells by base metal depositions was a problem. 

No major changes in the status of the mineral industry 
were expected in the immediate future. 


Equatorial Guinea" 


The Republic of Equatorial Guinea consisted of two 
main provinces: the volcanic island of Bioko in the Gulf 
of Guinea and Rio Muni on the African mainland. 
Although Equatorial Guinea had no globally significant 
mineral industry in 1994, the country continued with the 
development of the Alba gas-condensate field in the Gulf 
of Guinea 36 km offshore of Bioko, operated by Walter 
International of the United States. Additionally, Mobil 
Oil Corp. and United Meridian International. Corp., both 
of the United States, were conducting petroleum 
exploration offshore of Equatorial Guinea in 1994. Both 
U.S. companies had begun wildcat drilling operations 
under a production-sharing agreement involving equity 
interests of 6596 and 3596, respectively. 

Petroleum exploitation and production in Equatorial 
Guinea was controlled by the Decree-Law No. 7/1981, 
enacted on June 16, 1981, and persuant to the earlier 
Hydrocarbons law (Model of Agreement), section II, 
paragraph 2.8 (Е). Hydrocarbon exploration іп 
Equatorial Guinea began both onshore and offshore in 
the late 1960’s and early 1970’s. By yearend 1993 and 
early 1994, the Government appointed new ministers for 
the mining and petroleum sectors. 

The Oil and Gas Journal of December 26, 1994, 
reported total crude oil production in Equatorial Guinea 
for 1993 at 1.5 Mbbl and total production for 1994 
estimated at 1.9 Mbbl. Additionally, estimated proven 
reserves of 12 Mbbl of crude oil and 37 billion m? of 
natural gas were reported. 

According to the Government's Ministry of Mines and 
Hydrocarbons, several mineral and geological surveys 
have been conducted in recent years by various foreign 
organizations, commencing with an air photo survey in 
1962. From 1981 to 1985, France's Bureau de 
Recherches Géologiques et Miniéres identified several 
types of minerals in Rio Muni. The mineral occurrences 
included bauxite, copper, alluvial gold, ilmenite beach 
sands, lead, phosphates, and zinc. However, the 
Government indicated that further exploration was 


needed to better determine the economic viability of 
these resources. Equatorial Guinea's plant and animal 
resources аге environmentally threatened by 
deforestation of coastal regions. 


Eritrea’® 


The minerals industry, including cement and petroleum 
refinery production, was probably not recognized as a 
significant factor in 1994’s constrained economy of 
rather mountainous, semiarid, Pennsylvania-sized 
Eritrea. Minerals information for many years prior to 
1994 was included under Ethiopia, from which Eritrea 
became independent in April 1993. No production data 
were available for 1994, but facilities reported included 
an 18,000 bbl/d petroleum refinery at Assab on the Red 
Sea in which the Ethiopian Government apparently 
retained ownership and reported producing 4.9 million 
42-gallon barrels of products" in the year ending July 7, 
1994; a 45,000 metric tons per year (mt/a) cement plant 
at Massawa, the country’s main Red Sea port, with 
associated quarries for limestone, clay or shale, and 
gypsum; and solar-evaporation sea salt plants near 
Massawa and Assab, each said to have capacities of 
more than 100,000 mt/a, although production was 
variously reported at 15,000 to 30,000 mt/a for each; as 
well as quarries for dimension stone (granite and other), 
and sources of silica sand and other raw materials for a 
20-metric-ton-per-day glassworks in Asmara. Artisanal 
gold production was estimated in one report at about 300 
kilograms per year (kg/a) per year of unspecified purity 
from many deposits (probably mostly alluvial) spread 
over a large area in the southwestern hills; other reports 
indicated much larger output, most of which was sold 
outside official channels. Small quantities of lignite and 
kaolin presumably were also mined southwest of 
Asmara, and undoubtedly some crude construction 
materials (clays, gravel, sand, stone, and others) were 
produced for local use throughout the country. 

Additional mineral occurrences having some potential 
for development included many primary gold deposits in 
quartz veins and schists of the Precambrian terranes just 
west of Asmara in the less arid central highlands; a 
small, high-grade deposit of sulfide copper with gold and 
other metallic minerals in similar rocks south of Asmara; 
chromium minerals in the west; potash extending 
northerly from Ethiopia in the arid, below-sea-level 
Danakil depression of sedimentary rocks southeast of 
Asmara; and petroleum in the sedimentaries along the 
mostly desert coastal plain and in the Dahlak Islands 
offshore Massawa. 

The GDP was $1.7 billion (estimated purchasing 
power equivalent) in 1993—$500 per capita—acccording 
to a CIA report. Most of the population depended on 
subsistence farming in the former Italian colony (1890- 
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1941), then Ethiopian province, and, after a 30-уеаг civil 
war that ended in 1991, an autonomous region until an 
April 1993 referendum resulted in independence. 

The Government was making an effort to offer 
attractive features to foreign investors and was especially 
interested in the mining and petroleum sectors, which 
were considered to have good potential for improving 
the economy. А petroleum code was issued in July 
1993, a mining code was issued in March 1995, and an 
general investment code was issued in 1994. АП were 
considered investor-attractive for the most part by 
industry observers. Within the Ministry of Energy, 
Mining and Water Resources, a Mines Control 
Department and a Geological Survey were functioning. 
The mining legislation and agencies' organization were 
developed with Australian assistance. А thorough 
review of mineral occurrences was being prepared, and 
a delegation of officials attended the Prospectors and 
Developers Association of Canada in March 1995 to 
promote investor interest. Gold and petroleum 
possibilities attracted a number of international firms. 
Among more than 15 companies said to be investigating 
possible gold ventures, specifically mentioned in the 
press, were Anglo American Corp. (South Africa); 
Ashanti Goldfields Corp. Ltd. (Ghana); Billiton 
International Minerals (Netherlands), a unit of Gencor 
. Ltd. (South Africa); Rift Resources Ltd. (Canada); and 
Broken Hill Propriety Co. Ltd., CRA Ltd., and Western 
Mining Corp. (all of Australia). 

Oil companies negotiating or preparing to negotiate 
agreements for mostly offshore areas reportedly included 
Amoco Oil Corp. (United States), which had a pre- 
independence 60% interest in one tract with International 
Petroleum Corp. (Canada), which had a 40% interest; 
Societe Nationale Elf Aquitaine (France); Saint Phalle 
International Group (а consortium of unnamed 
companies); and Anadarko Oil Co., Hunt Oil Co., and 
Mobil Oil Co. (all of the United States). 

The infrastructure suffered severe war damage, but 
was steadily being rehabilitated with financial assistance 
from a number of countries in the European Community. 
The work force was generally considered to have a large 
component that was industrious and self-disciplined with 
reasonably broad skills as a consequence of Asmara and 
Massawa having been significant manufacturing and 
commercial centers for many years. 

More mineral activity appeared to be likely as a result 
of the political leadership haven taken steps to enact laws 
and regulations that offer internationally competitive 
terms for investment. 


Ethiopia'* 


The minerals industry continued to provide its 
historically minor contribution to Ethiopia's economy in 
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1994, although there was more foreign investor activity 
in the sector. In mineral commodities, gold again 
probably provided the highest value for total production 
and was a major export. Construction materials— 
including brick clay; cement, with its main components 
of limestone and shale and/or clay; gypsum for cement 
and plaster; sand and gravel; stone, crushed and 
dimension; and the like—were also important mineral 
commodities. Petroleum refinery products were 
important in the past, but the refinery location was in 
Assab, which became part of Eritrea in May 1993, as 
did the principal salt production facilities, which were on 
the Red Sea. А variety of other minerals were also 
produced. (See table 1.) 

Additional valuable minerals, such as natural gas, 
potash, phosphate, and lignite, are known to occur in 
deposits of potentially economic size and grade in 
various parts of the country, which is almost twice the 
size of Texas. A mountainous high plateau in the 
northwestern half of the country is capped mostly by 
thick Tertiary basalt flows rather barren of valuable 
mineral deposits. But Precambrian basement, hosting 
many metallic and industrial mineral resources, is 
exposed below Meszoic sediments in deep river gorges 
and outside the edges of the basalt cap, particularly in 
the far northern highlands and in the western and 
southern lowlands. In general, the highlands are well- 
watered as are those lowlands, much of which are 
covered by rain forest. Drainage, with high potential for 
hydroelectric power, is mostly westward into the Nile 
River system. Cutting off the southeastern fourth of the 
highlands and splitting the country about in one-half, a 
major rift valley extends southwesterly from Djibouti in 
the northeast to Lake Turkana in the southwest. That 
steep-walled valley, underlain by Tertiary and 
Quaternary volcanics and sediments, at places below sea 
level, 1s the locale for a number of evaporite and other 
industrial mineral deposits, salt lakes, and geothermal 
sources. The eastern one-third of the country, mainly 
covered by Mesozoic sediments, is a dry southeasterly 
sloping plain that offers construction materials sources 
and oil and gas targets. ОП and gas evidence also was 
found in the southwestern lowlands near the Sudan. 

The GDP was estimated at $22.7 billion (purchasing 
power basis) —$400 per capita—in 1993, according to a 
CIA report. The economy, one of the poorest per capita 
in the world, was based on subsistence agriculture, 
which accounted for about 50% of GDP, 90% of exports 
(more than 50% coffee), and 80% of employment. 
Industry, of which mining was a small part, contributed 
less than 15% to GDP. 

The Transitional Government, established in mid-1991 
when a socialistic military dictatorship was overthrown, 
was preparing to hold national elections in 1995. As 
was the case starting in 1991, at yearend 1994 it 


continued to vigorously pursue a rather successful 
economic reform program with World Bank assistance. 
Under the former central planning, almost all larger 
industrial enterprises were state-owned, апа although 
privatization was proceeding slowly, the tempo was to 
increase in 1995. One-stop investment offices were set 
up in Addis Ababa and in some regions. 

The Government was actively promoting further 
mineral development and, in June 1993, introduced two 
new mining laws designed to offer competitively 
attractive terms to international investors. The Ministry 
of Mines and Energy presented a review of the industry, 
including policy on mining and mining investment, as 
well as geology, status of mapping, mineral commodity 
occurrences, infrastructure, and other pertinent 
background information in a paper at the African Mining 
Investment Conference in Denver, Colorado, during 
June 1994. The organizer was MIGA, a World Bank 
unit that offers investment insurance against certain 
political risks. A comprehensive set of investment 
promotion documents on gold, other minerals, country 
and economic information, and geology and mining was 
issued late in 1994 by a U.S. consulting firm under 
contract with the Government, funded by the UN. 
Government mining officials held a series of conferences 
at mining investment centers around the world early in 
1995, culminating in an open house conference in Addis 
Ababa in February at which 20 international companies 
reportedly were present. 

Environmental provisions were included in the new 
mining laws and implementing regulations. 
Environmental impact studies were required for 
submittal with applications both for exploration and for 
exploitation concessions. Pollution controls and site 
restoration plans had to be specified in applications. A 
National Environmental Protection Agency was set up as 
part of the National Conservation Strategy that was 
developed during 1994. 

Production reports for the most part lacked 
completeness and accuracy, and much of the data was 
estimated. Reported gold output dropped 30% for the 
year ending July 7, 1994, but it was not clear if artisanal 
or even Government-managed placer production was 
included. Despite the rather wide fluctuation in data, 
probably the most significant changes resulted from the 
transfer of some output to Eritrea, which became 
independent shortly before the year began. (See table 1.) 

Trade data for mineral commodities was not available. 
Nevertheless, gold was obviously an important export 
and petroleum products an important import. Prior to 
1994, Saudi Arabia reportedly supplied substantial oil 
imports. Although the Assab refinery was in newly 
independent Eritrea, products may be not be considered 
imports owing to bilateral agreements on trade and 
Ethiopia’s use of the ports of Assab and Massawa, which 


together with Djibouti were newly landlocked Ethiopia’s 
main transhipment points. 

The structure of the minerals industry for a number 
of years was dominated by state-owned companies. One 
that was very active was the Ethiopian Mineral 
Resources Development Corp. (EMRDC), formed in 
1982 to carry out exploration and production of all 
minerals other than gas, oil, and geothermal resources. 
It operated the Lega Dembi open pit primary gold mine 
about 350 km south of Addis Ababa, which had a 
capacity for producing 3,000 kilograms per year (kg/a) 
of gold ingot with about one-half coming from a gravity 
plant and the rest from a tank-leach-electrowinning plant. 
It also ran the Kenticha open pit primary columbite- 
tantalite mine and pilot plant, apparently about 50 km 
southeast of Lega Dembi, with an output capacity of 20 
mt/a of concentrate. It also managed a smaller placer 
gold mining operation in the Adola region east of Lega 
Dembi, producing about 300 kg/a; operated a soda ash 
plant at Lake Abiyata about 125 km south of Addis 
Ababa, capable of producing 20,000 mt/a from the saline 
lakes in the rift valley; and had projects for developing 
production of ceramic minerals and gemstones. During 
1994, EMRDC was seeking funding and/or partners. 

Cement plants at Addis Ababa, Dire Dawa, and Muger 
(the last two, respectively, about 360 km east-northeast 
and 60 km northwest of Addis Ababa) were units of the 
state-owned Ethiopian Cement Corp. Reports were 
unclear but kiln output capacities were indicated as 
being, respectively, about 50,000, 20,000, and more 
than 300,000 mt/a. Grinding capacities were higher. 

A petroleum refinery, generally reported as having a 
crude capacity of 18,000 bbl/d, at the Red Sea port of 
Assab, Eritrea, was owned by the Government's 
Ethiopian Petroleum Co. prior to Eritrea's independence. 
Ownership thereafter was unclear. 

Privately owned operations mostly were producing 
construction materials ranging from local sand and 
gravel pits to export-oriented dimension stone quarries 
at various sites. However, significant gold production 
(1,500 kg/a) was attributed to artisanal operations in the 
north and west, as well in the south. 

A company having both private interests (3576) and 
Governments companies (65%) as shareholders was 
proceeding with development of motor and household 
fuels production from the Calub Gasfield in the Ogaden 
region in the southeast. In addition, a number of 
international mining and petroleum companies were 
pursuing exploration projects. 

Mineral commodities attracting most attention during 
1994 were headed by gold. А Government tender in 
1994 led to exploration permits covering three known 
deposits being awarded early in 1995 to three 
companies: Golden Star Resources Ltd. of Canada on the 
Dul deposit near Asosa on the western border with 
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Sudan; Canyon Resources Corp. of the United States on 
the Megado Serdo tract and another area, both adjacent 
to the existing Lega Dembi Mine; and apparently a joint 
venture of National Mining Corp. of Saudi Arabia and 
a unit of Boliden AB of Sweden on the Dawa Digati 
concession, also in the Lega Dembi area. At that time, 
12 other companies had exploration applications pending 
on 25 other areas, not necessarily all for gold. Two of 
these also were separately discussing a possible joint 
venture with the Government on operating and enlarging 
Lega Dembi: Santa Fe Pacific Gold Corp. and Pegasus 
Gold Inc., both based in the United States. 

Phosphate production viability from the Bikalal apatite- 
magnetite deposit about 300 km west of Addis Ababa 
was to be studied using a $1.8 million grant from 
African Development Bank (ADB). The Government 
also announced plans to study an iron ore production 
project for the same deposit. 

Geothermal-generated electricity for the town of 
Adami Tulu, about 150 km south of Addis Ababa near 
Lake Langano, studied since the mid-1980's, came 
closer to realization early in 1994 with a Government 
invitation for proposals on design and construction. 
However, no results were announced at yearend. 

Natural gas from the Calub Field in the Ogaden region 
in the southeast was to be used to produce 65,000 mt/a 
of liquid fuels (liquefied petroleum gas, gasoline, 
kerosene, and diesel oil) in a $130 million project. The 
project received pledges of a $74 million loan from the 
World Bank's International Development Association and 
a $4 million grant from the Netherlands Government. It 
was expected the ADB would cover road rehabilitation 
costs of $20 million, and other donors would grant $5 
million for community development. The Government 
was to provide the balance of financing as needed. 
Shares in the company formed for the project were to be 
about equally divided among private Ethiopians, foreign 
investors, and the Government; but early in 1995, 
reports stated a 35% private interest and 65% interest of 
state-owned companies including EMRDC, Ethiopian 
Petroleum Co., the power company, and others. 

Petroleum exploration concessions in effect included 
International Petroleum Corp. in the west on the Sudan 
border and Hunt Oil Co. in the south. In August 1994, 
a U.S. firm, Afar Exploration Co., was reported to have 
secured a production sharing concession for an area in 
the north near the Eritrean and Djibouti borders. 
However, in March 1995, it was canceled by the 
Government because of failure to meet financial 
commitments. In June 1994, the Government offered 
production-sharing agreements on 13 blocks in the 
Ogaden, but results were not announced. 

Reserves contained in a number of deposits were 
available in Government publications. 

The physical infrastructure had some limitations that 
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were being addressed by the Government, which was 
seeking foreign funding. Although road density was low 
and a fair amount of rehabilitation was needed, regional 
capitals and many main business centers were connected 
by all-weather paved or gravel roads. Roads from the 
Red Sea port of Assab, Eritrea, to Addis Ababa (about 
1,000 km) and regional capitals were mostly paved. A 
bilateral agreement permitted easy access from Ethiopia 
to Assab and to the port of Massawa further north in 
Eritrea. Trucking services were available. 

A railroad from the Red Sea port of Djibouti to Addis 
Ababa (about 750 km) was a major transportation link. 
It was reportedly owned by Ethiopian and Djibouti 
interests (probably Government), and apparently others, 
possibly including French interests. However, the route 
was reportedly under-utilized owing to equipment 
shortages, trackage deterioration, and management 
shortcomings, as well as periodic political dissident 
attacks. Measures were being taken to revitalize that 
route, as well as improve the road to Assab. 

There were a large number of airports throughout the 
country and a major international air terminal at Addis 
Ababa. All regional capitals and main towns were 
served by scheduled air service. 

Electric power was of limited availabilty outside urban 
areas, but new generation and distribution facilities were 
planned, especially to utilize the considerable 
hydroelectric potential. Water was generally available 
from river or ground water sources in the minerals-rich 
areas. Telecommunications were reported reasonably 
adequate internationally and between regional centers 
with improvements and expansions planned. 

The outlook was for increased activity by domestic and 
international minerals companies, eventually resulting in 
increased utilization of Ethiopia's considerable resources. 


Lesotho? 


The mineral output of Lesotho .consisted almost 
entirely of clay, gravel, sand, and stone for use in the 
local economy. Although the domestic mineral sector 
was relatively insignificant, the wages earned by Basotho 
miners in the mines of South Africa have traditionally 
been a significant source of the Nation's foreign 
exchange. 

Work continued on the Lesotho Highland Water 
Project in the Maluti Mountains. The estimated $4- 
billion project involves the construction of a series of 
reservoirs, tunnels, and dams to bring water to the 
Johannesburg area of South Africa and to provide 
hydroelectric power for Lesotho. Locally produced 
gravel and crushed stone are being used for the project, 
but cement is imported. A small, unknown quantity of 
gem-quality diamond is assumed to have been produced. 

The Department of Mines and Geology has identified 


coal, limestone, peat, and uranium deposits in the 
country. 


Liberia? 


There was negligible change in Liberia's mineral 
economy in 1994, owing to the civil unrest that started 
in late 1989. Mineral production, which stopped during 
the later part of 1992, consisted mainly of iron ore by 
one company, diamonds, and gold by artisanal miners. 
(See table 1.) The operator at Yekepa was evaluating the 
resumption of mining. Data on diamonds and gold 
production are incomplete owing to the reported 
smuggling of these commodities to and from Liberia's 
neighbors. Liberia-registered ships form the world's 
largest merchant fleet (tonnage), and license fees from 
these ships are an important source of revenues for the 
Government. The civil war prevented the Government 
from realizing most agricultural and mineral-related 
income because almost all of the mineral and agricultural 
industries were in the areas controlled by opposition 
forces. Negotiations between the opposing parties 
resulted in a cease-fire in 1993 and installation of a 
power-sharing administration in early 1994. This was to 
be replaced by a national Government in September 
1994. The cease-fire allowed production and import- 
export activities of rubber and timber to resume, but not 
of minerals. An embargo of the Port of Buchanan in 
November 1992 cut off the country's exports of iron ore 
and remained in effect throughout 1993. Reports from 
sources in Liberia indicated that most of the 
infrastructure in the mining area was undamaged. 
Minerals have the potential to play a significant role in 
Liberia's future. Mining of iron ore near Yekepa could 
resume when peace is restored and a stable Government 
is established. However, the security of mine personnel 
remains a vital issue that depends on the effective 
disarming of the rival factions. The Governments of 
Liberia and Guinea may resume negotiations to develop 
the MIFERGUI-Nimba iron deposit just over the border 
in Guinea from Yekepa. An issue of concern to the 
Government of Guinea is the present state of the 
Liberian infrastructure to support the MIFERGUI-Nimba 
project. The project, when completed, would provide 
shipping revenues to the  Liberian Government. 
Environmental issues related to MIFERGUI include the 
preservation of the forest and certain animal life; 
however, the potential mine site has been excluded from 
the World Heritage Site designated for the area. 


Malawi?! 


The mineral sector accounted for an estimated 1% of 
the GDP in 1994. Locally mined coal and limestone 
were essential components of the country’s cement and 


lime industries. 

Mineral activities were covered by the Mines and 
Minerals Act, 1981; the Mines and Minerals (Mineral 
Rights) Regulations, 1981; and the Petroleum 
(Exploration and Production) Act of 1983. All minerals 
were vested in the President on behalf of the people of 
Malawi. Environmental provisions in the Mines and 
Minerals Act included the requirement that the 
Department of Research and Environmental Affairs 
review an Environmental Impact Assessment with each 
mineral rights application. 

The Ministry of Energy and Mining was authorized 
to negotiate incentives and benefits with investors. The 
Government encouraged local and foreign investment 
and anticipated that mining would diversify the Nation’s 
economy from its agricultural base. 

Mining operations in Malawi included numerous 
small-scale lime producers in the Chenkumbi Hills, 
southeast of Ncheu, and in the Lirangwe area, near 
Blantyre. There was extensive small-scale gemstone 
digging activity. Medium-scale operations consisted of 
limestone quarries and a 10,000 mt/a coal mine at 
Mchenga in the Livingstonia coalfield operated by the 
state-owned Mining Investment and Development Corp. 
(Midcor). Large-scale operations included the Portland 
Cement Co.’s 200,000-mt/a Changalumi limestone 
quarry, near Zomba, and its 120,000-mt/a cement plant 
in Zomba. (See table 1.) 

Renewed interest in the mining sector included 
Midcor’s study of the flake graphite deposit at Katengeza 
in the Dowa District. Midcor also was looking for joint- 
venture investors to develop apatite deposits. The apatite 
would be used as a feed for the country's fertilizer 
industry. According to the Ministry of Energy and 
Mining, Malawi's bauxite reserves were estimated to be 
28 million metric tons (Mmt) averaging 43.9% 
aluminum oxide (АІ,О,). The Ministry also estimated 
coal reserves of more than 800 Mmt and reported 
additional mineral deposits including corundum, glass 
sands, kaolin, kyanite, pyrite, rare-earth elements, rutile 
and ilmenite sands, uranium, and vermiculite.” 


Mauritius? 


The mineral industry of Mauritius was a negligible 
factor in the economy. Historically, the output consisted 
of basalt construction stone, coral sand, lime from coral, 
and solar-evaporated sea salt. Quantitative information 
was rarely available and then appeared to be 
inconsistent. For 1990-94, production of mineral 
commodities was estimated as follows: lime, 7,000 mt/a; 
salt, 6,000 mt/a; sand, 300,000 mt/a; and stone, 
1,000,000 mt/a. Additionally, some minor amounts of 
locally used crude construction materials, such as clay, 
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sand, and stone, were probably produced by artisanal 
operations. Undoubtedly, the bulk of the coral sand was 
used for construction, but in 1991 (the latest year for 
which data were available), about 2076 was reported 
used in industry; presumably, some was used to make 
lime—1.5-to-2.0 mt of coral per metric ton of lime. 
Coral mining was objected to by environmental groups 
because of detrimental effects on coastal lagoons. Sand 
made from crushing basalt rock was a substitute for 
construction uses. 

Polymetallic nodules occurred on the ocean floor at 
about 4,000 meters (m) depth, extending from 400 km 
to 800 km north of Port Louis, northeast of Tromelin 
Island. The nodules averaged more than 15% each of 
iron and manganese and more than 0.346 cobalt, with an 
abundance averaging from 2 to 6 kilograms per square 
meter. 

Oil possibilities were of interest east of the 
polymetallic nodules area at shallower depth. The area 
was inconclusively explored with geophysics and drilling 
by Texaco in the 1970's. 

An oil refinery and petrochemical plant based on 
imported crude was included in the Government's 
economic development plans and financing was being 
sought. 

Steel reinforcing bars were made from imported ingot 
at three rolling mills. 

The near-term outlook for mineral-related matters 
was for few new developments other than a reduction in 
coral mining. 


Niger” 


Niger remained the seventh largest producer and 
fourth largest exporter of uranium in the world in 1994; 
its reserves were ranked fifth largest in the world. Niger 
was endowed with rich deposits of gold. Anticipated 
gold production was expected to total 100 mt of metal 
with a capacity of about 1 mt/a. According to the 
Government of Niger, other commercially exploitable 
minerals in the country were coal, iron ore, phosphates, 
salt, and tin. Niger also has significant amounts of 
copper, chromium, nickel, platinum-group metals, 
silver, and titanium. Niger Hunt Oil Co., a subsidiary of 
Hunt Oil Co. of the United States, continued exploration 
activities for oil in the northeastern part of the country. 
Mining Magazine of July 1994 reported that a Nova 
Scotia-based company, Etrusan Enterprises signed an 
agreement with State-owned l'Office National des 
Resources Minieres (ONAREM) to form a joint venture 
to conduct a feasibility study on the Koma Bangou gold 
property 150 km northwest of Niamey. SAMAX, a 
London-based mining company, also was prospecting for 
minerals in various parts of the country. 

According to the Government, new regulations in 
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place favored foreign and domestic private investment in 
all aspects of the country’s economy. The Government, 
in its effort to promote commercial production of the 
country’s mineral resources, offered a number of 
incentives to potential investors. The new investment 
code included an income tax holiday of 5 years to large 
companies, 2 years to small companies, and an 
exemption from customs duties on equipment imported 
for mining or exploration. Also, foreign investors could 
get exemptions from value-added taxes in some cases, 
and had the right to remit dividends freely. Uranium 
continued to dominate mineral production and export in 
1994. Other mineral commodities produced included 
cement, clays, coal, salt, and tin. Coal production was 
totally for domestic consumption. (See table 1.) 

Imports from the United States primarily included oil 
industry exploration equipment and technology, other 
industrial equipment, and manufactured goods. Niger’s 
major trading partners were France, Japan, and Nigeria. 

The Government participated in equity-sharing 
arrangements with several companies through its mining 
ministry, ONAREM. Uranium concentrates were 
produced by two companies, the Sociéte des Mines de 
l'Air (SOMAIR) and Compagnie Miniere d'Akouta 
(COMINAK). Gold was largely produced by artisanal 
miners. Major operating companies in the country were 
Societe Nigerienne de Charbon for coal and Societe 
Miniere du Niger for tin. 

Production of artisanal gold was mainly from the 
Liptako Fields, with an estimated output level of 1 mt/a 
worth about $11 million? at current world prices. Recent 
exploration work revealed the existence of high-quality 
gold-bearing ore in the green stone belt of the Liptako 
hills northwest of Niamey, between the Niger River and 
the border with Burkina Faso. 

Uranium remained the main commodity mined in 
Niger and represented a large percentage of the 
country's foreign exchange earnings. SOMAIR and 
COMINAK operated all mines on two concessions, one 
near the town of Arlit, 250 km northwest of Agadez, 
and the other at Akouta. The combined installed capacity 
of the two companies was 7,700 mt/a. Joint-venture 
mining operations consisted of the Government and 
several French, German, Japanese, and Spanish firms. 

Small quantities of tin ore were mined by private 
individual operators at El Mecki, Tarouadji, Timie, 
Agahak, and Cuissat in the Air Mountains. 

Industrial mineral production was limited to a few 
commodities, such as cement, gypsum, salt, and sand 
and gravel. Mineral fuels production was also limited to 
coal with an annual capacity of 150,000 mt/a. No 
official reserve figures were reported for uranium in 
1994. 

The transportation system in Niger is inadequate, 
despite considerable road development. The paved roads 


included a 902-km all-weather road between Niamey and 
Zinder through Agadez. The 651-km section of the road 
between Arlit and Tahoua is called the "uranium road." 
Niger has no railways. 

Uranium should remain the most important mineral 
commodity produced in Niger for the foreseeable future 
and the largest foreign exchange earner for the 
immediate future. Development of other resources, such 
as gold, iron ore, petroleum, and phosphates, should 
provide additional jobs and foreign exchange revenue for 
the country. 


Reunion” 


Mineral commodities production represented only a 
small part of the economy of Reunion in 1994 as in prior 
years, even though little quantitative information was 
available. However, output of hydraulic cement, made 
by grinding imported clinker, presumably remained 
substantial, well above 300,000 mt/a. The plant, owned 
by Ciments de Bourbon S.A. at Le Port, had a capacity 
of 350,000 mt/a. Additionally, production of basic 
volcanic rock and sea coast coral undoubtedly continued 
to meet the needs of construction. Little change in future 
mineral activity was anticipated. 


Rwanda? 


The small, but historic, mineral industry in the 
densely-populated, Maryland-sized, landlocked, scenic 
highland country of Rwanda undoubtedly ceased 
functioning in April 1994 when the Hutu-dominated 
Government and followers began the massacre of 
hundreds of thousands of ethnic-minority Tutsi's and 
politically moderate Hutus. Even after victorious Tutsi- 
led rebels set up a new Government in July, the 
displacement of much of the population probably 
prevented resumption of normal mining operations at 
least well into 1995. 

Although the last specific economic information 
available was for 1990, the minerals industry, as in most 
countries, normally directly contributed little to 
Rwanda’s GDP, which was estimated to be $6.8 billion 
(purchasing power basis)—a low $800 per capita—for 
1993 by the CIA. However, mineral commodities 
typically provided more than 10% of export earnings (or 
about $10 million in 1990), consisting principally of 
concentrates of tin, tungsten, and columbium-tantalum 
ores and gold bullion. Mineral-related commodities, 
mainly petroleum fuels and structural steel, normally 
were a significant component of imports, about 25% (or 
about $70 million in 1990). Trade was mostly with 
Europe. By comparison, agriculture, principally coffee 
and tea production, generally accounted for one-half the 
GDP and more than 80% of exports, and employed more 


than 90% of the labor force; all industry, mostly 
associated with agriculture, but including the minerals 
sector, contributed only slightly more than 15% to GDP. 

Geological maps, available for the entire country at 
a scale of 1:100,000, in general, showed the surface 
rock to be essentially all Precambrian basement—mostly 
granite batholiths but also abundant metamorphic 
formations. Patches of basic rock were east of Lake 
Kivu and in the southeast and southwest. Some recent 
volcanics were found in the northwest and southwest 
border areas. The western limb of the Great Rift System 
extended along the western border. Though generally 
small, many deposits of potentially valuable minerals 
were known for a number of years, especially owing to 
United Nations efforts; and the geological environment 
was considered reasonably promising for finding 
additional deposits, especially in the extensive pegmatites 
along the edges of the granite. 

The Government, both former and new, favored 
policies and laws that encouraged foreign investment, 
especially in mineral ventures. In the past, training and 
financial assistance to small domestic mine operators 
were Offered and a largely Government-owned company 
was formed to oversee operation of a number of mines. 
For some time prior to the start of civil war in 1990, the 
Government generally followed prudent, conservative 
economic policies and, as part of an economic reform 
program being pursued with the World Bank and other 
donors, was attempting to privatize the many 
Government-owned or controlled companies. 

Environmental problems at the many small mines 
were known to exist, but economic conditions were not 
conducive to their resolution. 

Production and trade data was not available after 
1990. (See table 1.) 

The structure of the industry consisted mostly of a 
number of small cooperatives and individual artisans that 
produced the concentrates of tin, tungsten, columbium- 
tantalum, and gold ores from scattered locations, 
generally in a zone about 30 km wide extending east- 
west through Kigali. Apparently, a largely Government- 
owned company held the mining concession on all 
deposits and subcontracted at least most of the work, 
although a similar predecessor company did operate 
some mines itself. That company apparently started up 
a 3,000-mt/a capacity tin smelter just north of Kigali in 
1981, but went bankrupt in 1985 due to low tin prices 
and poor management. A small cement plant (ownership 
not Known) in the southwest utilized local limestone, and 
a brewery in Gisenyi was fueled by natural gas from a 
Government-owned pilot plant exploiting resources 
beneath northern Lake Kivu. 

Extensive peat deposits in the south were to be 
developed with the help of an $8 million interest-free 
loan from the African Development Fund in 1993. This 
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was aimed at reducing imports of fuel for the cement 
plant and some other industries, and saving native forests 
from almost universal use as domestic fuel. Other 
production possibilities included oil in the west along the 
rift valley, touted in the mid-1980's; lithium minerals, 
produced in the 1970's; and beryl, last produced in 
1985. 

Mineral reserves data were not available, although a 
large number of deposits were referenced as to general 
size and recorded by the French Bureau de Recherches 
Geologiqes et Minieres (BRGM) on a map published in 
1982 for the Government of Rwanda, titled Carte des 
Gites Mineraux du Rwanda. 

Transportation was tied to the road system. The 
internal network of paved roads was considered good, 
but sea ports on the Indian Ocean were 1,500 km east of 
Kigali at Mobassa (Kenya) and Dar es Salaam 
(Tanzania)—typical c.i.f delivered costs of imports were 
30% higher than f.o.b. vessel in port. There were no 
railroads in Rwanda, but several terminals were located 
about 400 km from Kigali—north in Uganda, and south 
and southeast in Tanzania. Internationally funded 
improvements of roads in Tanzania to the latter terminal 
at Isaka on the railroad to Dar es Salaam were expected 
to result in much lower costs and transit time. Lake Kivu 
provided some low-cost transportation to a limited area, 
and the international airport at Kigali was an important 
factor in the transportation picture. 

Ample hydroelectric power and the availability of 
methane and peat for fuel were advantageous to further 
industrial and mine development. However, the 
electrical distribution system was still rather limited. 

Telecommunication links with the rest of the world 
were said to be among the best in Africa, and the 
internal telephone system was reliable. 

The outlook on mineral production was for a gradual 
return to pre-1994 conditions as, and if, the political 
situation stabilized. Significant changes were not likely 
for some time. 


Sáo Tomé e Principe? 


The Democratic Republic of Sáo Tomé e Principe is 
a dual island Nation south of Nigeria and west of Gabon 
on the Equator in the Atlantic Ocean. The country had 
no significant mineral industry in 1994 other than some 
small clay and stone open pit operations supplying local 
construction needs. The value of mineral production is 
insignificant. The legal system of Sáo Tomé was based 
on the Portuguese legal system and customary law. 
Decree-Law 30-80 of July 1980 did not relate 
specifically to mining investment. However, it stipulated 
the conditions for foreign investment. 


Seychelles? 


Mineral production in Seychelles during 1994 
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continued to consist mostly of unspecified quantities of 
construction materials—clay, coral, stone, and sand. 
Output of guano, an organic phosphate fertilizer 
composed of bird droppings, ceased in the mid-1980's, 
but a 5,000-mt/a-capacity remained; occasional small 
production was unofficially reported. 

Granite in the bedrock of Mahe and nearby islands 
had some economic potential. It was quarried for 
dimension stone on a trial basis by an Italian firm in the 
early 1980's. In 1992, Gondwana Granite, a South 
African company, was granted a license to extract and 
export up to 3,000 п? of granite. Tile and statuary 
products reportedly were the most likely end uses. 

Lime and cement production from the abundant coral 
also continued to be considered. 

However, preservationists and other environmentally 
concerned groups opposed both the granite and coral use 
projects. 

Polymetallic nodules were known to occur on the 
ocean bottom near the Admirante Islands. Limited 
sampling was done in the mid-1980’s, but funds for 
further planned work were not available. 

The oil potential of the entire Seychelles region 
continued to be promoted by the Government. Tar balls 
from subsurface seeps were known for many years to 
occur on beaches of Coetivy Island, as well as on Mahe 
and some nearby islands. Exploration began in 1969, 
and up to 1994, 23,150 km of seismic profiles and 
27,911 km of aeromagnetic lines had been accumulated. 
In the early 1980’s, Amoco drilled three wells about 150 
km west of Victoria, each of which showed evidence of 
hydrocarbons, but gave up its acreage when oil prices 
dropped. In the late 1980’s, several other companies 
acquired exploration rights in the Seychelles: Enterprise 
Oil PLC, a British major oil firm, in the southeast, and 
Texaco of the United States and Lasmo PLC of the 
United Kingdom in the north and west. Early in 1994, 
Enterprise was reportedly planning a $10 million drilling 
test for 1995 on its 10,000-square-kilometer (km?) 
offshore concession, 200 km southeast of Victoria. In 
mid-1994, the Government announced other areas were 
available for leasing. 

Petroleum could well play a larger role in the future 
economy of the Seychelles. 


Somalia? 


Continued political instability in 1994 undoubtedly 
again caused minerals to have an even smaller than its 
historically insignificant place in Somalia's economy. As 
for more than 10 years, officially reported mineral 
production and trade data were not available, and even 
general economic information was scanty. The country 
was one of the world's least developed, and prior to the 
authoritarian Government's overthrow early in 1991, all 


of industry —with minerals production being only a small 
part—was estimated to typically contribute less than 10% 
to a GDP primarily based on agriculture, especially 
nomadic livestock husbandry. The CIA estimated GDP 
in 1993 to be about $3.4 billion (purchasing power 
equivalent), or slightly more than $500 per capita, one 
of the world's lowest. 

In the past, mineral commodity production normally 
included calcined gypsum (plaster); cement and its 
component limestone, clay or shale, and gypsum; crude 
local construction materials; evaporated sea salt; refined 
petroleum products from imported crude; sepiolite 
(meerschaum); and occasionally very minor amounts of 
metallic ores and piezo-electric quartz. A few tons of 
meerschaum was the only noteworthy mineral export 
commodity. 

However, before the central Government's collapse, 
oil and gas possibilities in the north and along the 
eastern coast were attractive to several international 
companies, and a number of other potentially valuable 
mineral occurrences were reported by surveys of 
international agencies. Among these were copper, iron, 
lead-zinc, manganese, tin, titanium, and uranium. Most 
of the known occurrences of valuable minerals, other 
than oil and gas, appeared to be associated with 
exposures of Precambrian rocks—in the northern 
highlands near and parallel to the coast along the Gulf of 
Aden, and in low elevations 100 to 250 km west- 
northwest of Mogadishu—although another area of 
nonpetroleum economic mineral interest was in younger 
rocks 300 to 500 km north-northeast of Mogadishu. 

Government policies and programs relating to mineral 
production were lacking in 1994 because there was no 
central Government—simply clans and groups of clans 
that exerted control over various localities. The former 
Government had made a decision in 1980 to start a 
program of liberalizing the statist economic order 
imposed 10 years earlier, and its policy became one of 
encouraging private investment. Nevertheless, through 
1991, more than 75% of the small industrial output value 
was still from parastatals (Government-controlled, often 
wholly-owned, semiautomonous businesses). In the 
mineral sector, for many years the former Government 
did welcome a number of studies by international 
agencies and foreign country Governments. 

Environmental concerns were never given much 
attention in Government, press, or other reports. 

Mineral production presumably continued in a limited 
way during 1994, despite the political chaos, because of 
the need for cement and crude construction materials and 
the artisanal nature of salt and meerschaum production. 
However, the petroleum refinery reportedly was not in 
operation. (See table 1.) 

Trade in 1994 apparently was limited—especially in 
the south—mostly to imports of food, medical supplies, 


and petroleum products together with some exports of 
bananas and livestock, according to press reports. 

Mineral commodity exports from Somalia in recent 
years prior to 1991 appeared to be only 10 to 20 mt of 
meerschaum annually and occasionally some petroleum 
refinery byproducts. Agricultural products, especially 
those related to livestock, comprised about 80% of 
export values. Arabian countries and Italy were principal 
destinations. Exports to the United States were 
negligible. 

The most important imports in recent years prior to 
1991 were of mineral origin—crude petroleum and 
refinery products—more than double the value of the 
next largest, foodstuffs. Imports of construction materials 
were almost as large in value as foodstuffs. Saudi 
Arabia and Bahrain appeared to be the principal sources 
of petroleum. Italy and the United States were important 
sources of other imports. 

The structure of the mineral industry prior to 1991 
consisted of a 10,000-bbl/d petroleum refinery at 
Mogadishu and a 200,000-mt/a cement plant near 
Berbera, both operated by parastatals; and a 1,500 mt/a 
plaster (calcined gypsum) production facility near 
Berbera, plus a number of small marine salt, 
meerschaum, and crude construction material producers 
at various locations, all believed to be privately owned 
and operated. Up to 1991, oil and gas operations were 
limited to exploration by international oil companies. 

Commodity information was not available in 1994. 
Reserve information on a few minerals were available in 
various reports made between 1960-90. However, few 
deposits had any significant reserves; and, in fact, work 
performed was rather minimal and the standards for ore 
reserve classification were not given. 

Limestone for cement was generally reported to be 
abundant. In the north, near the Berbera cement plant, 
there was a deposit estimated at 30 Mmt. In the south, 
large deposits were reported at about 250 km west and 
at about 250 km north of Mogadishu. 

A Sepiolite deposit about 350 km north of 
Mogadishu, near El Bur, was considered to have the 
most promise for development in an UN countrywide 
minerals appraisal in 1988. The Government earlier 
stated that the area probably had the world's largest 
resource of sepiolite. 

The UN appraisal also considered as worthy of 
further study some base metal occurrences 200 km west 
of Berbera. Additionally, other occurrences of 
potentially valuable minerals were reported with rare 
references to quantity or grade. Among these were 
beryl, tin-tantalum, manganese, heavy metal beach 
sands, uranium, and a number of industrial minerals. 

Infrastructure was rather limited. The transport 
system was poor. The 5,000 km of primary and 
secondary roads—about one-half paved—were considered 
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an adequate network, „but much repair was needed, 
according to World Bank investigators in 1990. There 
were no railroads. There were three main sea ports at 
Berbera, Chisimaio, and Mogadishu, essentially no 
internal waterways, and little coastal shipping. There 
were four paved airports, at the port cities and Hargeisa, 
plus other airfields at most towns. Pack animals were 
important means of transportation. 

Electric power generation capacity of the public 
system totaled 70 megawatts, 7096 near Mogadishu, 
which demand frequently exceeded. There were many 
small private generating units with estimated total 
capacity almost equal to the public system. Essentially 
all were oil-fueled units, mostly diesel. Hydroelectric 
plants were planned near Bardera and near Mogadishu. 

Water resources were scanty and  unevenly 
distributed. Wells were the main source of supply. 
Reasonably reliable surface supplies were only near the 
two main rivers in the south. Telecommunications were 
reportedly very poor. 

The outlook for mineral production to become 
important to Somalia's economy was very doubtful. 
However, resolution of the political strife could bring 
some prompt oil and gas exploration. 


Sudan?! 


Mineral commodities produced in Africa's largest 
country (more than one-fourth the size of the United 
States) included cement, chromite, crude construction 
material, crude oil, gold, gypsum, limestone, petroleum 
refinery products, and salt. Although the quantities were 
small in the world view and the industry contributed 
very little to Sudan's economy, the country had some 
potential for increasing output of oil and gas, gold, and 
chromite, as well as for reviving production of 
manganese ores and several industrial minerals. 
Although minerals—mainly chromite, gold, and salt, and 
frequently manganese ore—typically provided less than 
176 of export revenues, mineral commodity imports, 
principally petroleum refinery products and crude oil, 
constituted nearly 50% of total imports. 

In general, geological mapping showed the surface 
rocks in the eastern one-third of the country comprised 
the western one-half of the granitic Precambrian Nubian- 
Arabian Craton, separated from the Saudi Arabian one- 
half by the Red Sea Rift. Those igneous and 
metamorphic rocks of the basement complex, which 
formed the Red Sea Hills along Sudan's coast and the 
Ingessana Hills further south along the Ethiopian border, 
were the locale of most of the solid mineral activity in 
the Sudan, as well as in Saudi Arabia. ш the Rift, 
active vents were producing new mineral deposits in the 
depths of the Red Sea and, near shore, there was at least 
one gasfield. In the west, the southern two-thirds, 
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including the Marra Mountains west of Al Fashir, had 
rock exposures showing even older granitic Precambrian 
(Archean) formations, which also occurred in the central 
part of the country, including the Nuba Mountains south 
of El Obeid. In these rocks, base metal, gold, and 
uranium occurred at various locations. In the 
northwestern desert plateau, rocks were mostly 
Cretaceous age. The south central, well-watered lower 
lands, had Tertiary exposures and were the locale of 
petroleum activity. Geologic maps covering the Sudan 
at a scale of 1:1M, published in 1988, were produced by 
Robertson Research for the Government. 

The economy, with a GDP estimated by the CIA at 
$21.5 billion (purchasing power equivalent) for 1993 
(latest year available), shrank in 1994, according to 
some observers. GDP on a per capita basis remained 
one of the world’s lowest. It was based on agriculture, 
which typically contributed nearly 4096 , employed about 
80% of the work force, and provided almost all of the 
exports, more than 50476 of which was cotton. The 
industry sector was also mainly involved in agricultural 
processing. Deficits in the Government budget and the 
balance of trade persisted, contributing to annual 
inflation rates well in excess of 10096. Slow progress on 
economic reforms and arrears in payments on a large 
foreign debt continued to cause difficulties with the 
international financial community. 

Politically, the costly 10-year-old civil war in the 
south continued to be a major problem for the military 
Government (established by coup in 1989) and involved 
the largest army in the sub-Sahara other than South 
Africa. In addition to direct fiscal effects, it was a 
major cause of a large displaced population requiring 
humanitarian aid, although some other ethnic problems 
and a widespread religious controversy also contributed. 
A dispute continued with Egypt over mineral rights in 
the triangular zone along Sudan's border with Egypt and 
the Red Sea known as the Halaib area. 

Government policy continued to encourage foreign 
investments, especially in minerals, as it had even before 
the Investment Encouragement Act of 1980. That Act 
and the Mines and Quarries Act of 1972 and Regulations 
of 1973, together with the Petroleum Act and 
Regulations of 1972 and 1973, respectively, appeared to 
be the principal laws affecting the minerals industry, 
except for radioactive minerals and precious stones, 
which were treated separately. Early in 1995, it became 
apparent that to encourage foreign prospective gold 
mining investors, the Government was permitting a 2- 
month reconnaisance prior to awarding exploration- 
exploitation concessions. Representatives of the 
Government-owned General Petroleum Company gave a 
presentation reviewing the oil and gas opportunities and 
soliciting investments at the “AfricaOil '94" conference 
in Cape Town, South Africa, in October. However, the 


commercial climate continued to be considered less than 
favorable by some observers because of certain 
Government regulations and procedures, as well as 
ramifications of Islamic law imposed during 1991 in all 
but some southern regions. The Government 
nationalized private industries, including mining, in 
1971, but in 1979 let Sudanese nationals regain control 
of at least certain companies, in which the Government 
thereafter had no further involvement. However, despite 
stating privatization was a goal in 1990, the Government 
apparently continued to require an equity share in any 
foreign company venture and, in business generally, 
Government entities continued to make most new 
investments. Funding of the Geology and Mineral 
Resource Department of the Ministry of Energy and 
Mining continued to provide for developing geologic 
maps and investigating potentially economic mineral 
occurrences. 

Environmental degradation was reported to be 
substantial in the south as a result of the civil war. 
However, effects of the small-scale mineral activity 
apparently were not of concern. 

Production information on minerals was very meager 
and generally considered of doubtful reliability. 
Nevertheless, various reports indicated that, in 1994, 
there were some substantial increases: a continuing rise 
in gold production as the single formal operation 
expanded, an apparent resumption of a small production 
of crude oil that initially occurred for a short period in 
1993, and a jump in chromite output in response to 
demand. 

Trade in minerals undoubtedly saw a significant 
increase in exports in line with the rise in production of 
gold and chromite. However, mineral exports still had 
little significance in value or volume to overall trade 
figures, whereas mineral imports were significant, with 
petroleum refinery products and crude oil being the 
major components and fertilizer and structural steel also 
important. In terms of value of all exports (almost all 
agricultural) the destinations were typically Western 
Europe for almost 50%, Arab countries for more than 
15%, and the United States for less than 5%. Sources 
of imports typically included roughly one-third from 
Western Europe, one-third from Arab countries, and 
one-sixth from the United States. 

The structure of the mineral industry consisted of 
mostly rather small companies, often producing 
intermittently, although gold and oil possibilities were 
attracting larger foreign companies into at least some 
exploration. State-owned companies became significant 
starting in the early 1970’s and remained the sole 
producers of cement and oil refinery products. They 
apparently also produced some crude oil, held equity in 
the gold producer, and probably continued to participate 
in chromite and manganese ventures. Private firms also 


began operating again in 1979, but the Government 
apparently held some equity ownership in production 
ventures that had foreign participation, with the possible 
exception of crude oil. 

Commodities receiving most attention in the press 
during the year were gold and petroleum. 

Gold would become Sudan’s principal export within 
10 years, coming from deposits in a belt stretching from 
near Kenya northernly to near Egypt, according to 
predictions of the Energy and Mines Minister reported 
in a Sudanese newspaper. The only known producer, 
Ariab Mining Co., owned 45% by the BRGM and 55% 
by the Government’s Sudanese Mining Co., again 
planned to raise its output of gold doré bullion—to 3,800 
kilograms (kg) or more in 1995 compared with 3,000 kg 
in 1994 and 1,600 kg in 1993—according to press 
reports in early 1995. A senior officer in a company 
affiliated with BRGM was quoted as saying production 
costs were only $110 per troy ounce. BRGM, operator 
of the venture, which had explored for a number of 
years in other areas, started work in the so-called Ariab 
Basin area, centered about 200 km west of Port Sudan, 
in about 1987. A 150-metric-ton-per-day ore open pit 
was opened at the Hassai Mine site in 1989. In late 
1991, existing heap-leaching facilities, presumably used 
for feasibility tests, were rehabilitated, and doré bullion 
was poured in December 1991. At yearend 1994, 
BRGM was reportedly near finalizing negotiation for 
another mining concession in the north, probably east of 
the Nile south of Wadi Halfa, about 700 km west- 
northwest of Port Sudan. Beginning in 1994, BRGM 
became involved in a complex merger with an Australian 
firm (Normandy Poseidon) and possibly Kuwaiti and/or 
Saudi Arabian interests that would result in a new 
holding company called La Source Compagnie Miniere 
and a subsidiary, Mine Or SA, that would hold all gold 
interests of the group. 

Gold prospecting license negotiations between the 
Government and several international companies were 
reported to be nearing conclusion at mid-1995. Areas in 
the Red Sea Hills in the quadrant northwest of Port 
Sudan, roughly centered about 600 km northeast of 
Khartoum, as well as areas in the southeast at several 
places near the borders with Ethiopia, Kenya, and 
Uganda, were mentioned. Anglo American Corp. of 
South Africa and Hong Kong International Co. 
(identified as a Chinese company) were specifically cited 
separately in press reports as being interested in the 
southeast. Mention of the northern area may have been 
in reference to BRGM's new partners and new 
concession. The northern area was the locale of two 
short-lived ventures that closed in 1990—one operated by 
Greenwich Resources Plc. of the United Kingdom, the 
other by Kenmare Resources Plc. of Ireland. 

Crude oil production by Government entities and/or 
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Romania's Rompetrol group in the Abu Gabra area, 
about 750 km southwest of Khartoum, started late in 
1992 and apparently continued despite reports of water 
inflows causing a shutdown in 1993. Several petroleum 
industry publications reported output at 2,000 bbl/d 
being processed in a nearby topping plant. 

Oilfield development by Arakis Energy Corp., an 
independent oil investment company headquartered in 
Vancouver, Canada, made little progress during 1994, 
and at mid-1995, final financing arrangements were still 
unresolved. In late 1993, the company concluded a 
production-sharing agreement with the Government on 
48,000 km? centered about 700 km south-southwest of 
Khartoum, with options on additional areas. Arakis’ 
production share was 60% until payback and then 40%. 
The concession area was part of the former Chevron 
holdings and contained many more-than-a-decade-old 
Chevron discovery and delineation wells that led Arakis 
to estimate recoverable reserves of more than 260 
million barrels at 1,500 to 2,500 m depth in the Heglig, 
Unity, and Kaikang fields. In April and May 1994, 
reentry and testing of five drillholes required by the 
agreement gave combined flows of 15,000 bbi/d of light 
crude having low sulfur, low metals, and 29° to 43° API 
gravity. However, the rainy season prevented further 
work until late November on a preliminary $30 million 
phase of an $88 million project to achieve inital 
production of 65,000 bbl/d by yearend 1995. Early in 
1995, tests continued to give promising results, and 
initial production plans were raised to 85,000 bbl/d. 
Plans for 1995 also included some drilling and 
importantly starting a 12-month project for the $300- 
million, 1,500-km, 50-centimeter, 85,000 bbl/d pipeline 
to Port Sudan needed to handle the initial production. 
Future plans called for producing 100,000 bbl/d in 1997 
and 300,000 bbl/d by 2000. However, funds for the 
pipeline and expansions, totaling $750 million according 
to press reports, were not definitely secured at mid- 
1995. The Government reportedly held independent 
talks with Iraqi and Russian representatives regarding 
construction of the pipeline. 

Natural gas production possibilities from the Suakin 
field discovered by Chevron in 1976 along the Red Sea 
coast southeast of Port Sudan in the Delta Tokar block 
were not drill-tested by June 1994 as reportedly required 
for the 6-year concession of International Petroleum 
Corp., a Canadian company. Presumably as a result, 
the company retained only about 2,900 Кт? or 10% of 
the original permit. 

Cil refinery rehabilitation at Port Sudan was expected 
to be funded by a loan from the French bank Paribas. 
The loan reportedly was to be guaranteed by the 
Government's share of profits from the Ariab gold 
venture. Apparently owned by a Government entity for 
some time, the refinery was said to be an old topping 


638 


plant started-up by British Petroleum and Shell in 1964 
and had a rated capacity of about 24,000 bbl/d at 
yearend 1994, although it always had operated at less 
than 5096 of capacity. 

Cement plant expansions at Sudan's two cement 
plants, which were owned by the Government, were 
expected to raise total output about 15% in 1994, 
according to the Arab Union for Cement and Building 
Materials. It was unclear if this occurred since local 
observers indicated output in 1994 was at best about 
150,000 mt/a at the Atbara Cement Co. Ltd. operation, 
about 275 km northeast of Khartoum, and about 75,000 
mt/a at the Nile Cement Co. facility, about 250 km 
south of Khartoum at Rabak. Annual capacities for 
finished cement in 1990 before expansions started were 
estimated respectively at 150,000 mt and 100,000 mt. 
In the Cembureau's 1991 Directory, expansions 
scheduled for the early 1990's were to raise capacity at 
Atbara to 375,000 mt/a burning (clinker) and 500,000 
mt/a grinding, and at Rabak to 300,000 mt/a, 
presumably of finished cement. 

Reserve data on minerals in the Sudan was not 
considered sufficiently reliable for publication. 

Infrastructure problems in the country were severe. 
Sudan's transport system was considered inadequate for 
the country's size and terrain, which includes large 
desert and swamp areas. Roads were the primary 
transportation mode and were badly in need of repair. 
Of the total 20,000 km, 60% was unimproved dirt and 
only 10% was paved. А 4,800-km railway network 
linked major cities, but was in very poor condition and 
carried only a fraction of the tonnage it had in the early 
1970's. A refined petroleum products pipeline 800 km 
from Port Sudan to Khartoum was opened in 1977. It 
mainly handled gasoline and diesel fuel, but operated 
much below capacity and more fuel was carried by 
tanker trucks. There also was about 3,000 km of 
waterways, mostly connected to the Nile, but that least 
expensive mode of transportation was little used. 
Airports were scattered throughout the country, about 10 
of which had permanent surface runways. Port Sudan 
and nearby Suakin were deepwater ports on the Red Sea 
that had scheduled shipping services. Major foreign aid 
programs were aimed at improving transportation. 

Electric power shortages were not uncommon, and 
studies on generation and distribution improvements 
were also a focus of foreign aid. Hydropower was an 
important component, but liquid-fueled steam-turbine 
units were widely used. An additional thermal plant 
north of Khartoum was planned. New hydro dams and 
facilities were also being planned, but faced opposition 
because of summertime limits on waterflow as well as 
additional displacement of people and loss of croplands. 
The nuclear plant option was being debated and solar 
power for rural areas in the west was under study. 


Telecommunications were reported as barely 
adequate. 

The outlook for development of some oil production 
still appeared promising, though difficult financial 
hurdles remained. Increased gold output also was 
probable. However, continued political and economic 
instability was likely to deter major efforts at further 
exploiting the remaining mineral potential of Sudan for 
some time. The generally poor infrastructure was an 
additional obstacle to any significant mineral production 
increases. 


Uganda" 


Uganda's mineral production in the world mineral 
economy was negligible in 1994. However, minerals 
could play a significant role in Uganda's economy if 
Government efforts to revive the industry succeeds. 
Minerals account for less than 1% of the country's СОР 
of $24 billion. Commercial-level mineral deposits 
include copper, iron ore, gold, phosphate, salt, tin, and 
tungsten, particularly in southwestern Uganda. The other 
mineral commodity of importance was cobalt, produced 
as a byproduct of copper and gold. 

The combined biological oxidation, solvent extraction 
and electrowining plant being built at Kasese was 
designed to recover 1,000 mt/a of cobalt from the 
copper pyrite tailings at the old Kilembe copper mine, 
near Kilembe in southwestern Uganda, according to the 
Ugandan Government, which has a 45% stake in this 
cobalt recovery project. The production of cobalt from 
copper tailings at the Kilembe Mine on a pilot basis was 
scheduled to begin in 1995. 

In a related development, according to a Uganda 
news paper, 7he East African of November 1994, an 
agreement was signed between Banff Resources Ltd. of 
Canada and the state-owned Kilembe Mines Ltd. to 
resuscitate copper mining at Kilembe. Exploration and 
feasibility studies for this project would cost about $1 
million. Rehabilitation of the mine's workshop and 
foundry was underway by North Korean technicians. 
Kilembe's proven reserves of copper, according to The 
East African, was 4 Mmt. The copper mines would be 
expected to provide about 6,000 jobs. Construction of a 
hydroelectric power station on the Mobutu River in 
Kasese for this project was completed in 1994. 

The country's continued effort to revive its mining 
industry and improve its infrastructure should lead to 
growth of the mineral industry and economic expansion. 
(See table 1.) Additional financing and technical 
assistance for reconstruction and rehabilitation of old 
mining equipment and facilities is being sought from 
Western donors. 

The current Kilembe cobalt and copper projects, if 
implemented and managed successfully, could stimulate 


foreign investors’ confidence in the economy. Also, the 
Government continued work on phosphate extraction 
research at the Tororo apatite deposits. The completion 
of the Tororo phosphate mine and fertilizer plant could 
enhance production of food crops and provide additional 
export commodities. Mineral production is expected to 
attain its full potential after the turn of the century. 
Additional gold and iron ore exports should increase the 
country's foreign exchange revenues. 


'Text prepared Mar. 1995 by P. M. Mobbs. 

*Law No. 1/92 of Jan. 17, 1992. 

‘Africa Energy & Mining. No. 122, Nov. 17, 1993, p. 1. 

*Petroleum Economist. New Fields, New Licences, and Hopes of 
Peace. V. 61, No. 11, Nov. 94, pp. 4-6. 

‘Ministry of Geology and Mines. Opportunity for Mining Investment 
in Angola. Paper presented at the African Conference on Mining 
Investment, Denver, Colorado, June 6-8, 1994. 42 pp. 

‘Text prepared Feb. 1995 by P. M. Mobbs. 

"Oil & Gas Journal, Seme Reserves Hiked, Benin Gas Project Eyed, 
v. 92, No. 23, June 6, 1994, p. 105. 

*Minisry of Energy, Mining, and Hydraulics. Benin Mining 
Resources, 1992. 23 pp. 

Text prepared Арг. 1995 by P. M. Mobbs. 

Mining Journal. Burkina Faso Country Supplement. V. 321, No. 
8237, Aug. 13, 1993, 8 pp. 

"Text prepared July 1995 by Lloyd E. Antonides. 

"Text prepared Feb. 1995 by P. M. Mobbs. 

Text prepared Mar. 1995 by Lloyd E. Antonides. 

“Text prepared Oct. 1995 by Lloyd E. Antonides. 

Text prepared Mar. 1995 by Thomas P. Dolley. 

“Text prepared Oct. 1995 by Lloyd E. Antonides. 

"Reported in metric tons, converted using U.S. Department of Energy 
factors. 

Text prepared Oct. 1995 by Lloyd E. Antonides. 

Text prepared Feb. 1995 by P. M. Mobbs. 

Text prepared Feb. 1995 by David Izon. 

*'Text prepared Mar. 1995 by P.M. Mobbs. 

Mineral Investment Opportunities in Malawi. Ministry of Energy and 
Mining. Lilongwe, Malawi, 1993, 34 pp. 

Text prepared Mar. 1995 by Lloyd E. Antonides. 

“Text prepared Mar. 1995 by David Izon. 

Where necessary, values for Niger have been converted from 
Communaute Financiere Africaine francs (CFA) to U.S. dollars at the rate 
of CFA296.00=US$1.00in 1994. 

*Text prepared Mar. 1995 by Lloyd E. Antonides. 

*"Text prepared July 1995 by Lloyd E. Antonides. 

“Text prepared Маг. 1995 by Thomas P. Dolley. 

PText prepared Apr. 1995 by Lloyd E. Antonides. 

Text prepared Apr. 1995 by Lloyd E. Antonides. 

*'Text prepared Sept. 1995 by Lloyd E. Antonides. 

Text prepared Mar. 1995 by David Izon. 

Where necessary, values have been converted from Ugandan shillings 
to U.S. dollars at USH1,131.00=US$1.00in 1994. 


Major Sources of Information 


Ministry of Geology and Mines 
P.O. Box 1260-C 
Luanda, Angola 
Telephone: (244-2) 322-766 
Fax: (244-2) 321-655 
Ministere de l'Energie, des Mines et de 
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l’ Hydraulique 
Office Béninoise des Mines 
P.O. Box 363 
Cotonou, Benin 
Telephone: (229) 31-29-24; (229) 31-35-95 
Fax: (229) 30-11-38 
Bureau des Mines t de la Géologie du Burkina 
P.O. Box 601 
Ouagadougou 01 
Burkina Faso 
Telephone: (226) 30-01-94 
Fax: (226) 30-01-87 
General Directorate of Geology and Mines 
Ministry of Energy and Mines, Republic of Burundi 
B.P. 745, Bujumbura, Burundi 
Telephone: 257-22-2278 
Fax: 257-22-9624 
Ministry of Economy 
Government Building 
Moroni, Grand-Comore Island, Comoros 
Ministry of Industry, Energy and Mining 
P.O. Box 175 
Djibouti, Djibouti 
Telephone: 253-350-340 
Fax: 253-350-174 
U.S. Embassy 
Calle de Los Ministros 
P.O. Box 597, Malabo 
Equatorial Guinea 
Ministry of Energy, Mining and Water Resources 
P.O. Box 5285 
Asmara, Eritrea 
Telephone: 291-1-124-271 
Fax: 291-1-122-185 
Ministry of Mines and Energy 
P.O. Box 486 
Addis Ababa, Ethiopia 
Telephone: 251-151-8250 
Fax: 251-151-5054 
Department of Mines and Geology 
Ministry of Water, Energy, and Mining 
Maseru, Lesotho 
The Principal Secretary 
Ministry of Energy and Mining 
Private Bag 309 
Lilongwe 3, Malawi 
Telephone: (265) 782-596, (265) 781-255 
Fax: (265) 784-236 
Ministry of Agriculture and Natural Resources 
Government House 


Port Louis, Mauritius 
Office Nationale des Recherches Minieres 
B.P. 734 
Niamey, Niger. 
Bureau de Recherches Géologiques et Miniéres 
46 Bis Rue de Nice, P.B. 1206 
Saint-Denis, La Reunion 
Ministry of Industry and Handicrafts 
Republic of Rwanda 
P.O. Box 73, Kigali, Rwanda 
Telephone: (250)75417 Fax: (250)75465 
U.S. Embassy 
Boulevard de la Mer 
B.P. 4000, Libreville 
Gabon (Administers for Sáo Tomé e Principe) 
Ministry for National Development 
Independence House, P.O. Box 199 
Victoria, Mahe, Seychelles 
Ministry of Mineral and Water Resources 
P.O. Box 744 
Mogadishu, Somalia 
Ministry of Energy and Mining 
Republic of the Sudan 
P.O. Box 2087 
Khartoum, Sudan 
Telephone: 755-95 Telex: 22256 
United Nations 
Department for Development Support and 
Management Services Branch of Sustainable 
Development and Environmental Management 
] UN Plaza (Room DC1-864) 
New York, NY 10017 


Major Publications 


Arab Oil & Gas Directory 1995, 

Arab Petroleum Research Center, 

7 Avenue Ingres,75016 Paris, France. 
Atlas du Burundi, Universite de Bordeaux, 1979, 96 pp. 
Papers, Round Table on the Development of the Mining 

Sector in Burundi, Ministry of Energy and Mines, 

Bujumbura, 1991, 185 pp 
Mineral resources of Eritrea, by C. Premoli, Mining 

Magazine, March 1994, 4 pp. 

Mineral Investment Opportunities in Ethiopia, v. 1 and 
2, 1994, Prospectus prepared by Techno-Economic 
Consulting, Inc. for Ministry of Mines and Energy. 

Map of Mineral Deposits of Rwanda, 1:250,000, 
Ministry of Natural Resources, Republic of Rwanda, 
1982. 


ТАВГЕ 1 
OTHER COUNTRIES OF AFRICA: PRODUCTION ОЕ MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 
ANGOLA 4/ 

Cement, hydraulic e/ thousand metric tons 260 260 300 250 300 
Diamond 5/ 6/ thousand carats 1,130 961 1,180 145 r/ 300 
Gas, natural: 

Gross e/ 7/ million cubic meters 2,600 2,870 2,800 2,700 1/ 2,800 

Dry do. 538 577 564 560 r/ 560 
Granite thousand cubic meters 402 978 184 1,130 1,490 
Iron and steel: Steel, crude e/ 10,000 10,000 10,000 9,000 9,000 
Marble thousand cubic meters 267,000 244 455 104 91,000 
Natural gas plant liquids e/ thousand 42-gallon barrels 2,500 2,500 2,500 1,730 2,000 
Petroleum: 

Crude do. 174,000 184,000 190,000 r/ 187,000 r/ 199,000 

Refinery products e/ 8/ do. 9,560 9,600 10,200 r/ 9,000 9,000 
Salt e/ 30,000 40,000 20,000 30,000 30,000 

| BENIN 9/ 10/ 
Cement, hydraulic e/ 300,000 320,000 370,000 380,000 380,000 
Iron and steel: Steel, crude e/ 11/ 8,000 8,000 8,000 2,000 — 
Petroleum, crude thousand 42-gallon barrels 1,416 1,353 93] 950 r/ e/ 900 
BURUNDI 12/ 13/ 

Clays: Kaolin 5,280 6,680 9.690 5,000 e/ 5,000 
Gold 14/ | kilograms 9 25 e/ 32 e/ 20 e/ 20 
Lime 188 86 182 150 e/ 150 
Peat 12,000 10,000 12,000 10,000 e/ 10,000 
Tin, mine output, ore (e/ 60% SnO2): 

Gross weight 115 e/ 124 183 100 e/ 100 

Sn content e/ 54 74 110 50 50 

BURKINA FASO 15/ 16/ 
Gold kilograms 7,800 5,600 5,400 5,000 6,000 
Manganese, Mn content of ore thousand inetric tons =~ = = 17 30 
Pumice and related volcanic materials do. 10 10 10 10 11 
Salt 6,500 6,500 6,500 6,500 6,500 
Stone: Marble thousand metric tons 8,280 100 100 100 110 
CAPE VERDE 17/ 18/ 
Salt e/ 3,500 4,000 4,000 4,000 4,000 
Pozzolana e/ 53,000 53,000 53,000 25,000 5,000 
ETHIOPIA e/ 19/ 20/ 

Cement, hydraulic 340,000 3/ 290,000 320,000 350,000 300,000 
Clays: 21/ 

Brick 17,000 14,000 15,000 15,000 10,000 

Kaolin (China clay) 670 370 420 500 -- 
Diatomite 3 3/ 1 3/ 5 10 1 
Gold: Mine output, Au content 3/ 22/ kilograms 848 3,040 2,220 3,390 2,370 
Gypsum and anhydrite, crude 21/ 23/ 2,250 1,750 2,650 2,500 30,700 
Lime 70 3/ 45 3/ 100 100 100 
Petroleum refinery products 24/ thousand 42-gallon barrels 5,560 3/ 3,600 2,530 3/ 4,000 — 25/ 
Platinum: Mine output, Pt content 26/ grams 1,500 1,000 500 — r/ — 
Pumice 4/ 23,000 37,000 49,000 40,000 113,000 
Salt: 

Marine 100,000 85,000 100,000 120,000 - 

Rock 10,000 8,000 10,000 10,000 5,000 
Scoria 10,000 8,500 8,000 8,000 7,000 
Soda ash, natural 1,410 3/ 18,500 3/ 500 248 3/ 2,150 3/ 
Stone, sand and gravel: 21/ 

Construction stone, crushed thousand tons 1,560 2,640 860 1,000 3,720 

Dimension stone 3,300 2,800 2,000 3,000 3,000 

Limestone 23/ thousand tons 100 90 100 100 261 

Sand 27/ do. 1,250 1,000 700 1,000 3,770 


See footnotes at end of table. 


TABLE 1—Continued 


OTHER COUNTRIES OF AFRICA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1990 1991 1992 1993 
ETHIOPIA --Continued: 
Tantalite, concentrate (4096-6096 Та205) 6 3/ 10 3/ 14 17 /3 
LIBERIA 28/ 
Cement, hydraulic 48,800 3/ 2,310 r/ 8,280 3/ 8,300 - 
Diamond: 29/ 
Gem thousand carats 40,000 40,000 60,000 60,000 40,000 
Industrial do. 60,000 60,000 90,000 90,000 60,000 
Total do. 100,000 100,000 150,000 150,000 100,000 
Gold 29/ kilograms 600 600 700 700 700 
Iron ore thousand metric tons 4,050 3/ 1,100 3/ 1,740 3/ _ — 
Silica sand e/ 5,000 _ -- ==- -- 
MALAWI 30/ 31/ 
Cement, hydraulic 99.300 120,000 112,000 127,000 r/ 130,000 
Coal 41,400 49,100 r/ 39,200 52,800 55,000 
Dolomite e/ 2,480 2,500 2,500 2,000 2,000 
Gemstones: Ruby and sapphire e/ kilograms 730 r/ 200 r/ 122 r/ 124 r/ 125 
Lime e/ 4,100 4,000 4,000 2,560 2,600 
Stone: 
Crushed for aggregate 139,000 200,000 e/ 420,000 308,000 380,000 
Limestone for cement 145,000 175,000 175,000 r/ 126,000 140,000 
NIGER 32/ 
Cement, hydrauic 19,478 20,109 29,288 29,200 29,200 
Coal, bituminous 153,913 156,542 133,525 133,500 133,500 
sum e/ 1,000 3/ 1,750 e/ 1,700 1,700 
Molybdenum concentrate, Mo content e/ 10 10 10 10 10 
Salt 2,740 2,960 2,070 r/ 3,000 3,000 
Tin, mine output, Sn content 38 20 20 e/ 20 20 
Uranium, U3OS content of concentrate 3,161 3,330 2,970 2,900 2,900 
RWANDA е/ 33/ 34/ 
Cement 60,300 3/ 60,000 60,000 60,000 10,000 
Columbite-tantalite, ore and concentrate: 
Gross weight kilograms 110,000 35/ 100,000 100,000 100,000 10,000 
Cb content e/ do. 37,000 r/ 34,000 r/ 34,000 r/ 34,000 r/ 3,400 
Ta content e/ do. 24,000 22,000 22,000 22,000 2,200 
Gold, mine output, Au content do. 2,160 36/ 1,000 1,000 1,000 100 
Natural gas, gross thousand cubic meters 973 3/ 970 970 970 100 
Tin: Mine output, Sn content 734 37/ 730 500 r/ 400 r/ 50 
Tungsten, mine output, W content 156 38/ 175 175 175 30 
SOMALIA e/ 39/ 40/ 
Cement, hydraulic thousand metric tons 40,000 10,000 25,000 25,000 25,000 
Gypsum do. 2,500 1,000 2,000 2,000 2,000 
Limestone 41/ do. 65,000 17,000 40,000 40,000 40,000 
Petroleum refinery products: 
Gasoline 42/ thousand 42 gallon barrels 740 150 -— -— -- 
Jet fuel do. 120 30 — — _ 
Kerosene do. 60 20 — -—- -—- 
Distillate fuel oil do. 660 120 - - - 
Residual fuel oil do. 110 20 — — -- 
Other 43/ do. - 100 20 — — -- 
Total do. 1,750 360 - - - 
Salt, marine thousand metric tons 1,500 500 1,000 1,000 1,000 
Sepiolite (meerschaum) do. 10 4 2 5 5 
SUDAN e/ 44/ 45/ 
Cement, hydraulic 167,000 3/ 170,000 250,000 250,000 250,000 
Chromium: Chromite, mine output, gross weight 46/ 12,500 3/ 10,000 10,000 11,500 r/ 25,000 
Gold, mine output, Au content kilograms 100 50 1,000 1,600 3,000 


TABLE 1-Continued 
OTHER COUNTRIES OF AFRICA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
SUDAN-Continued: 

Petroleum: 
Crude (including lease condensate) thousand 42-gallon barrels =- = 110 360 730 
Refinery products do. 1,050 7,800 7,500 r/ 7,500 r/ 7,500 
Salt 68,300 34 75,000 75,000 75,000 75,000 

UGANDA 47/ 

Cement, hydraulic 26,920 50,000 ef 50,000 e/ . 50,000 e/ 50,000 
Gold kilograms — — 1,800 1,800 1,800 
Iron ore — -- 132 130 130 
Lime, hydrated and quick e/ 1,500 2,000 1,500 3/ 1,500 1,500 
Phosphate minerals: Apatite e/ 100 100 100 100 100 
Salt, evaporated e/ 5,000 5.000 5,000 5,000 5,000 
Tin, mine output, Sn content e/ 25 25 30 3/ 30 30 
Tungsten, mine output, W content e/ 4 4 66 3/ 60 60 


e/ Estimated.  r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines. 

2/ In addition to the commodities listed, a variety of industrial minerals and construction materials (clays, gypsum, sand and gravel, and 
stone) are produced, but information 1s inadequate to make reliable estimates of output. 

3/ Reported figure. 

4/ Includes data available through Aug. 1, 1995. 

5/ Does not include smuggled production. 

6/ Production is approximately 9096 gem and 10% industrial grade. 

7/ Angola has no natural gas distribution system. Most gas is vented, except for a small fraction, from which natural gas liquids are 
produced. Propane and butane canisters are filled at the well site. See "Natural gas plant liquids." 

8/ Includes asphalt and bitumen, natural, previously listed separately. 

9/ Includes data available through Feb. 10, 1995. 

10/ In addition to the commodities listed, unreported quantities of clay, sand and gravel, and stone are believed to be produced, but 
information is inadequate to make reliable estimates of output levels. 

11/ Plant closed in 1993. 

12/ Includes data available through Aug. 1, 1995. Previously published and 1994 data are rounded to three significant digits; and data may 
not add to totals shown because of independent rounding. 

13/ In addition to commodities listed, the following were produced but information is inadequate to reliably estimate output: columbium- 
tantalum ore and concentrate officially reported as 8,527 kilograms gross weight in 1992 (last prior report was 2,100 kilograms in 1979); and 
mostly locally produced and used crushed stone (47,282 cubic meters known and reported in 1992), and presumably other crude 
construction materials (clays, sand and gravel, et al.). | 

14/ Prior to 1991 some additional gold production, mostly in the northwest, was illegally exported and not officially recorded, but information 
is inadequate to reliably estimate such output. This unrecorded production was reported to be substantial in 1990 especially. Starting in 
1991 production data reported are considered realistic although only estimates because statistics are no longer obtained by Burundi 
Government agencies. 

15/ Includes data available through Apr. 18, 1995. 

16/ In addition to the commodities listed, Burkina Faso produced clays, and sand and gravel for local construction use; however, information 
is inadequate to make reliable estimates of output levels. 

17/ Includes data available through Feb. 24, 1995. 

18/ In addition to commodities listed, small quantities of limestone, clays, gypsum, pumice, and ornamental building stone may have been 
produced, but available information is inadequate to make reliable estimates of output levels. 

19/ Data are for year ending July 7 of the year listed. Includes data available through Oct. 1, 1995. Previously published and 1994 data are 
rounded by the U.S. Bureau of Mines to three significant digits; data may not add to totals shown because of independent rounding. For 
1993, some production (particularly cement and component limestone, shale or clay, and gypsum; gold; petroleum refinery products; salt; 
and stone) may be in Eritrea which became independent in May 1993. 

20/ In addition to the commodities listed, some lignite and semiprecious gemstones reportedly were produced, some crude construction 
materials (clays, sand, gravel, stone, et al.) presumably were produced locally on a small scale, and silver was reportedly contained in gold 
ingots from the Lege Dembi Mine, but information is inadequate to reliably estimate output. 

21/ When reported as volume or pieces, conversions to metric tons are estimated. 

22/ Additional artisanal gold reportedly was normally produced (estimated at 1,500 kilograms per year according to a Government official 
in 1994), and there may have been other production, but information is inadequate to reliably estimate output. 

23/ Apparently does not include production for cement manufacture, except possibly for 1994. Normally the manufacture of 1 ton of 
cement requires 30 to 50 kilograms of gypsum as well as 1.3 to 1.8 tons of limestone and up to 0.5 ton of shale and/or clay. 

24/ When reported in metric tons, conversion to barrels is calculated using U.S. Department of Energy factors. 


TABLE 1—Сопшпеа 
OTHER COUNTRIES OF AFRICA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


25/ Reported as 674,865 metric tons total (converted to 4,930,000 barrels); but refinery is located in Eritrea, which became independent 

in May 1993, althought the Government of Ethiopia may have some retained ownership. 

26/ No platinum production was officially reported after 1988. However, some artisanal platinum probably continued to be produced, and 
platinum was also reported by others as being contained in gold ingots from the Lege Dembi gold mine which startedup in 1990, but 
information is inadequate to reliably estimate output. 

27/ May include gravel. 

28/ Includes data avalable through Feb.17, 1995. 

29/ Data through 1990 do not include smuggled production. Data for 1990-94 are estimates of artisanal production, likely smuggled out of 
Liberia, but which are comparable to that hitherto reported to the Government. 

30/ Includes data available through Mar. 30, 1995. 

31/ In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, sand and gravel, and 
other stone) presumably are produced, but output is not reported quantitatively, and available information is inadequate to make 

reliable estimates of output levels. 

32/ Includes data available through Mar. 24, 1995. 

33/ Includes data available through Aug. 1, 1995. 

34/ In addition to commodities listed, the following are produced but information is inadequate to reliably estimate output: some gemstones 
(sapphire and tourmaline); limestone for cement and possibly agriculture; shale and/or clay for cement; and probably crude construction 
materials (e.g., clays for brick and tile, sand and gravel, stone) from small local operations. Beryllium (concentrate, estimated 10% 
beryllium oxide) production was last reported in 1985 at 27 tons. Tin smelter output was last reported in 1985 at 800 tons metal when the 
smelter was reported shut down. 

35/ Reported figure. Estimated to contain 22% tantalum plus 3496 columbium (content last reported in 1985 at 27% tantalum oxide; 

weight ratio of tantalum oxide to columbium oxide historically was about 56%). 

36/ Gross weight reported, estimated to contain 92% gold. 

37/ Gross weight ("cassiterite") reported, estimated to contain 7096 tin (90% cassiterite). 

38/ Gross weight ("wolfram") reported, estimated to contain 5496 tungsten (6896 tungsten trioxide). 

39/ Includes data available through Apr. 1, 1995. Previous published and 1994 data are rounded by the U.S. Bureau of Mines to three 
significant digits; data may not add to totals shown because of independent rounding. 

40/ In addition to commodities listed, various crude construction materials (e.g., clays, sand and gravel, crushed and dimension stone) and 
limestone for lime manufacture and/or agriculture are presumably produced; also clay and/or shale are normally produced for cement 
manufacture. But available information is inadequate to make reliable estimates of output. 

41/ Estimated for cement manufacture only. 

42/ Includes aviation and motor gasoline. 

43/ Includes nonenergy products (lubricants, bitumen, and miscellaneous other) and refinery fuel and losses. Liquid petroleum gas apparently 
was not produced. Refinery fuel and losses were estimated as follows, in thousand barrels: 1990—60 and 1991-10. 

44/ Includes data available through Sept. 1, 1995. Previously published and 1994 data are rounded by the U.S. Bureau of Mines to 

three significant digits; data may not add to totals shown because of independent rounding. 

45/ In addition to the commodities listed, the following are presumably produced but available information is inadequate to reliably estimate 
output: clay and/shale for cement manufacture (normally about 0.4 ton clay and/or shale per ton of finished cement); gypsum for cement 
manufacture (about 0.04 ton per ton of finished cement) and plaster, limestone for cement manufacture (normally at least 1.25 ton per tons of 
finished cement), agriculture, lime manufacture, and construction aggregate and fill; and other locally used construction materials (clays, sand 
and gravel, stone, et al.). Also production of manganese ore (48% to 50% manganese) was reported for 1990 at 60,000 metric tons. 

46/ Presumed to be ores and concentrates with an estimated average grade of about 4896 chromic oxide. 

47/ Includes data available through Mar. 3, 1995. 


THE MINERAL INDUSTRY OF 


OTHER CARIBBEAN AREAS 


By George A. Rabchevsky! 


The Caribbean Basin is a diverse area of island nations 
and European dependencies, with about 35 political 
entities and more than 55 million people speaking more 
than 5 languages. Long before the arrival of Columbus 
in the New World, the indigenous people had developed 
a metallurgy based on gold found in placer deposits or 
in vein outcrops. Bauxite is the most recent major 
mineral to be exploited in the 20th century. There also 
has been some limited production of oil and natural gas. 


Antigua and Barbuda 


The volcanic Islands of Antigua and Barbuda are east 
of Puerto Rico. The Commonwealth's sand, gravel, and 
crushed stone industries supported the local construction 
industry. On Antiqua Island, limestone crops out along 
the north and east coasts and was quarried for the 
construction industry. Barbuda produced a small amount 
of salt. 


Aruba 


Aruba, also of volcanic origin, is northwest of 
Venezuela. Aruba has few natural resources; thus, 
mining and mineral production contributed little to the 
economy of the island. Coastal Aruba Refining Co. 
N.V., a subsidiary of Coastal Corp. of Houston, TX, 
produced asphalt, diesel fuel, feedstock for Coastal's 
other refineries, kerosene, and residual fuel oil at the 
150-million barrels per year Lago refinery. Petroleum 
and other mineral products were shipped from the ports 
of Oranjestad and Sint Nicolaas. 


The Bahamas 


The Bahama Islands are on the northern edge of the 
Caribbean Basin. The Bahamas comprise 20 major 
islands and thousands of small islands. The islands’ 
coral base rests on the volcanic rim foundation, but most 
of the exposed rock is oolitic limestone. 

Mineral production on The Bahama Islands was 
limited to aragonite, cement, petroleum products, salt, 
sand and gravel, and stone. Aragonite sand was dredged 
off the Great Bahamas Bank, south of the Biminis. 
Limestone and sand were produced by Freeport 


Aggregate Ltd., in Freeport, for the domestic 
construction industry. Marine salt was produced in 
evaporation pans on Great Inagua Island, the 
southernmost island in The Bahamas archipelago. The 
Bahamas imported all of its oil for the domestic 
processing of petroleum products. The Bahamas’ 
mineral exports included aragonite blocks, petroleum 
products, and salt. The United States continued to be 
The Bahamas’ most significant trading partner. 


Barbados 


Barbados is a relatively small island off the northeast 
coast of Venezuela. The mineral sector formed a minor 
part of the island’s economy. Principal mineral 
commodities produced in Barbados were crude 
petroleum and natural gas. Industrial mineral production 
included cement, clays, limestone, sand and gravel, and 
road metal. The Arawak Cement Co. was the sole 
producer of cement on the island, exporting cement to 
regional markets. The Barbados National Oil Co. Ltd. 
was the only operating crude oil company on the island. 
The company also produced natural gas and liquid 
petroleum gas. The Mobil Oil Barbados Ltd. petroleum 
refinery is on the southwestern coast. 


Bermuda 


Bermuda is an archipelago of 7 main islands and about 
150 other islands and islets. Those islands are the tops 
of submerged volcanoes that became extinct before the 
first Ice Age. The islands have an insignificant mineral 
industry. All mineral requirements were imported, 
except for some local stone production, primarily coral 
limestone. Quarries were privately owned, with low 
employment. Lacking rivers and streams, fresh water 
was collected from rainwater and seawater desalinization 
plants. Petroleum was imported as a domestic fuel. 
Mineral exports consisted almost entirely of the re- 
export of fuel oil.. The United States continued to be 
one of Bermuda’s most important trading partners. 
Other significant partners included Canada, Italy, and the 
United Kingdom. 


Dominica 
The volcanic Island of Dominica is 550 kilometers 
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(km) southeast of Puerto Rico, between Guadeloupe and 
Martinique Islands. Dominica produced clay, limestone, 
pumice, volcanic ash, and sand and gravel, primarily for 
the construction industry. Dominica was the leading 
producer of fresh water with exports to the other 
Caribbean islands. The Government supported the use 
of geothermal energy and drilled a number of test wells. 
Dominica was depondent on imports for oil and raw and 
semimanufactured materials. Dominica exported small 
quantities of sand and gravel and crushed stone, mostly 
to Guadeloupe and the Virgin Islands. In 1993, 
Dominica became a contracting party to the General 
Agreement on Tariffs and Trade. 


Grenada 


The most southern of the Windward Island chain, or 
Lesser Antilles, Grenada consists of Grenada and several 
islands near the southern Grenadines off the northeast 
coast of Venezuela. There were no reported mineral 
industries in Grenada, although limestone, road metal, 
and sand and gravel were produced for the local 
construction industry. 


Guadeloupe and Martinique 


Guadeloupe and Martinique are both Overseas 
Departments of France. Included are the islands of 
Basse-Terre, Grande-Terre, Iles des Saintes, La 
Desirade, Marie-Galante, St. Barthelemy, and the 
French side of Sint Maarten. | Guadeloupe and 
Martinique, respectively, are 500 km and 625 km 
southeast of Puerto Rico, both northeast of the 
Venezuelan coastline. The Basse-Terre portion of 
Guadeloupe is volcanic in origin, and the Grand-Terre 
area is composed of limestone formations. Martinique 
is a dormant volcano. 

Industrial minerals, such as cement, clays, lime, 
pumice, salt, sand and gravel, and stone, were the only 
commodities produced. All mineral products, except for 
some cement and sand and gravel, were used 
domestically. Petroleum products were refined on 
Martinique from imported crude oil. 


Haiti 


Haiti is part of the western area of the Island of 
Hispaniola, which it shares with the Dominican 
Republic. Economic activity remained depressed owing 
to the political unrest in Haiti. Refined petroleum 
products were all imported, and Exxon, Royal Dutch 
Shell, and Texaco oil companies operated gasoline 
stations in Haiti. The small mineral industry in Haiti 
was involved in the production of cement, the mining of 
clays and limestone for cement production, quarrying a 
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small quantity of marble, production of marine salt, 
dredging for sand and gravel, and other minerals used in 
the construction industry. In northern Haiti, there were 
small undeveloped deposits of chromite, copper, gold, 
iron ore, lead, manganese, silver, sulfur, tin, and zinc. 


Montserrat 


Montserrat, a dormant volcanic island, is just south of 
the Antigua and Barbuda. Small quantities of sand and 
gravel and other quarry products constituted its mineral 
industries. The island's mineral requirements were 
imported through the port of Plymouth. 


Netherlands Antilles 


The two major islands of the Netherlands Antilles, 
Bonaire and Curacao, are northwest of the coastline of 
Venezuela. The rest of the country, the Saba Islands, 
Sint Eustatius, and Sint Maarten, are east of Puerto 
Rico, 800 km to the north. All of the islands are of 
volcanic origin. Mining and mineral production 
contributed little to the economy of the Netherlands 
Antilles. The Netherlands Antilles produced on Curacao 
limestone, phosphate rock, solar salt, and refined 
petroleum products. Salt was exported to other 
Caribbean islands, New Zealand, and the United States 
from the port of Willemstad on Curacao. Refined 
petroleum products also were exported to the 
Netherlands and other countries. Refineria Isa S.A. on 
Curacao, a Petroleos de Venezuela S.A. (PDVSA) 
subsidiary, leased the 113-million barrels per year oil 
refinery at Willemstad from the Government of the 
Netherlands Antilles. PDVSA also recovered about 
20,000 metric tons of sulfur at its refinery. The ocean 
terminal and facilities on Bonaire, owned by PDVSA, 
were used for storage and transshipment. Salt has been 
produced on Bonaire since the 16th century. AKZO Salt 
Antilles N.V. operated a 2,226-hectare, 360,000 metric 
tons per year solar salt facility on the southern end of 
Bonaire. 

A stone-crushing plant was operating on the Saba 
Island. Aggregate was quarried on Sint Maarten by 
Bouwwbedrifj Bowne Winden N.V., a subsidiary of 
Devcon International Corp., of Deerfield Beach, FL. 
Production was consumed primarily by the local 
construction industry. А petroleum transshipment 
terminal was operating on Sint Eustatius. 


Saint Kitts and Nevis 


Saint Kitts and Nevis are volcanic islands southeast of 
Puerto Rico. The Federation of Saint Kitts and Nevis 
consist of Saint Christopher and Nevis islands. Mining 
and mineral production contributed little to their 


economies. Although Saint Kitts’ and Nevis mineral 
industry produced some construction materials and salt, 
most basic mineral requirements were imported. Beach 
sand mining was proscribed under the 1987 National 
Conservation and Environmental Protection Act. 


Saint Lucia 


The volcanic island of Saint Lucia is 150 km north of 
Grenada in the Lesser Antilles. Gravel and sand pits 
and pumice quarries supplied the island's construction 
sector, which was tied to hotel expansion. Hess Oil St. 
Lucia Ltd. maintained a petroleum storage and 
transshipment terminal near Castries, the island’s capital. 
Geothermal energy studies were conducted at the boiling 
volcanic sulfur springs near Soufriere on the southwest 
coast. In 1993, Saint Lucia became a contracting party 
to the General Agreement on Tariffs and Trade. 


Saint Vincent and The Grenadines 


The small volcanic islands of Saint Vincent and the 
Grenadines are sandwiched between the islands of Saint 
Lucia in the north and Grenada in the south. A small 
industrial mineral production supplied sand and gravel 
and road material needed by the construction industry. 
Small quantities of salt were privately produced. 


Text prepared Арг. 1995. 
Major Sources of Information 


Antigua 
Ministry of Economic Development and Energy 
Queen Elizabeth Highway 


Saint John's, Antigua 
Phone: (809) 462-1960 
Aruba 
Central Bureau Voor de Statistiek 


Ministry of Agriculture, Trade and Industry 
Nassau, The Bahamas 

Barbados 

Ministry of Trade Industry, and Commerce 
Bridgetown, Barbados West Indies 

Grenada 

Ministry of Communications Young St. 
Saint George's, Grenada 
Phone: (809) 440-3598 

Guadeloupe and Martinique 

Bureau de Recherches Geologiques et Minieres 
Abymes, Guadeloupe, French West Indies 

Bureau de Recherches Geologiques et Minieres 
Fort-de-France, Martinique, French West Indies 

Service des Mines et de L'Industrie 
Point-a-Pitre, Guadeloupe, French West Indies 

Service des Mines et de L'Indiustries 
Fort-de-France, Martinique French West Indies 

Haiti 

Bureau des Mines et des Resources Energetiques Port- 
au-Prince, Haiti 

Saint Lucia | 

Ministry of Trade, Industry, and Agriculture 
Castries, Saint Lucia 
Telephone: (809) 452-2611 

Saint Vincent and the Grenadines 

Ministry of Trade, Industry, and Agriculture 
Kingstown, Saint Vincent 
Telephone: (809) 456-1223 
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TABLE 1 
ARUBA, NETHERLANDS ANTILLES, AND SAINT KITTS AND NEVIS 
ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Thousand metric tons unless otherwise specified) 


Commodity 2/ 1990 1991 1992 1993 

Aruba: 

Petroleum refin ucts ousand 42 barrels 70,000 115,000 115,000 115,000 

Sulfur, byproduct of petroleum 60 100 100 100 
Netherlands Antilles: 

Phosphate rock 15 15 15 10 

Salt 3/ 350 350 350 300 
e/ Estimated 


]/ Table includes data available through Mar. 31, 1995. 

2/ In addition to commodities listed, crude construction materials (lime, sand, stone, etc.) may also be produced, but data on such production 
are not available, and information is inadequate to make reliable estimates of output levels. 

3/ Primarily in Netherlands Antilles, with some in Saint Kitts and Nevis . 


TABLE 2 
THE BAHAMAS: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Thousand metric tons) 
Commodity 3/ 1990 1991 1992 1993 e/ 
Salt 828 1,100 809 850 
Stone: Aragonite 807 1,210 871 1,100 


c/ Estimated. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 

2/ Table includes data available through Mar. 31, 1995. 

3/ In addition to commodities listed, crude construction materials (sand and gravel, etc.) may also be produced, 

but data on such production are not available, and information is inadequate to make reliable estimates of outout levels. 


1994 
120,000 
120 


15 
350 


Cement, hydraulic 
Gas, liquefied petroleum 
Gas, natural: 


Gross 


Marketed 
Petroleum: 


Crude 


Refinery products 
e/ Estimated. 


BARBADOS: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


TABLE 3 


(Thousand metric tons unless otherwise specified) 


Commodity 3/ 


thousand metric tons 
42-gallon barrels 


million cubic meters 
do. 


thousand 42-gallon barrels 
do. 


1990 


200 
18,000 


33 4/ 
15 


454 4/ 
2130 4/ 


1991 


200 
18,900 


35 
17 


470 
2,200 


4/ 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data available through Mar. 31, 1995. 
3/ In addition to commodities listed, crude construction materials (clays, sand and gravel, stone, etc.) were also produced, but data on such production 
are not available, and information is inadequate to make reliable estimates of output levels. 


4/ Reported figure. 


Guadeloupe: 


TABLE 4 
GUADELOUPE AND MARTINIQUE: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


1992 


175 
18,900 


33 
15 


470 
2,120 


(Thousand metric tons unless otherwise specified) 


Commodity 2/ 


Abrasives, natural: Pumice 


Cement 


Martinique: 
Cement, hydraulic 


Lime 


Petroleum refinery products 
Pumice 


Salt 


e/ Estimated. 


metric tons 
thousand 42-gallon barrels 


]/ Table includes data available through Mar. 31, 1995. 


2/ In addition to commodities listed, crude construction materials (sand and gravel, stone, etc.) may also be produced , but information is inadequate 


to make estimates of output levels. 


Cement, hydraulic 
Clays, for cement 
Sand and gravel: 


Gravel 
Sand 
Stone: 


Limestone, for cement 


Marble 


e/ Estimated. 


Commodity 3/ 


1990 


TABLE 5 
HAITI: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


1991 


(Metric tons unless otherwise specified) 


1990 


200,000 
48,000 


cubic meters 
do. 


3,970,000 
2,260,000 


287,000 


cubic meters 595 


1991 

250,000 

40,000 

4/ 3,900,000 
4/ 2,200,000 
4/ 250,000 
4/ 600 


1992 


200,000 
30,000 


3,000,000 
2,000,000 


220,000 
500 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data available through Mar. 31, 1995. 


3/ In addition to commodities listed, asphalt, lime, and salt may also be produced, but data on such production are not available, and information is inadequat 
to make reliable estimates of output levels. 


4/ Reported figure. 


1992 


220 
235 


240 
5,000 
4,800 

140 

200 


4/ 


1993 


100,000 
10,000 


1,000,000 
500,000 


100,000 
200 


1993 


175 
18,000 


33 
15 


460 
2,200 


1994 


75,000 
10,000 


750,000 
250,000 


75,000 
100 


1994 


200 
20,000 


35 
15 


475 
2,250 
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THE MINERAL INDUSTRY OF 


OTHER LATIN AMERICA 


By Alfredo C. Gurmendi! 


Belize 


The mining industry of Belize, traditionally dominated 
by construction materials, contributed approximately 
0.7% of the gross domestic product (GDP) in 1994. 
The economy of the country was dependent on the 
agricultural sector, accounting for 30% of GDP and 
more than 75% of export earnings. The GDP of Belize 
was estimated to be $550 million? in 1994. 

The Mines and Minerals Act of 1988 regulated mining 
activities. The provisions of the act do not include 
petroleum. Clays, limestone, marble, and sand and 
gravel for the construction industry accounted for most 
of Belize’s mineral production. (See table 1.) 

Prior to 1988, much of the Nation’s industrial minerals 
output was produced by private companies under 
contract to the Government’s Department of Public 
Works. The Government’s Geology and Petroleum 
Office has appraised and administered mineral 
concessions, licenses, and permits since 1988. Exclusive 
prospecting licenses for base metals, clay, and limestone 
ventures were held by three foreign companies as of 
1991. Most of the nonfuel mineral operations were 
owned by Belgians, while a number of British and 
United States firms held petroleum concessions. Belize 
Minerals Ltd. operated a commercial mineral processing 
plant with a capacity of 20,000 metric tons per year 
(mt/a) that ground locally quarried dolomite for use as 
fertilizer in the country’s agriculture sector. 

Trucks were used to transport industrial minerals to 
consumers on a road system that was paved or gravel- 
surfaced. Belize continued to make efforts to obtain 
financing to repair its infrastructure because many major 
roads and bridges were deteriorating. The United 
Kingdom proposed partial funding to upgrade roads from 
Belize’s ports to Guatemala. 

The World Bank approved a $20 million loan for the 
"Belize City Infrastructure Project" in 1993 to support 
the Government’s efforts to rehabilitate the infrastructure 
in its largest city, and to promote safety, health, and 
economic development. 

Belize depended on imported oil, mostly supplied by 
Mexico under the San José Accord, to generate 
electricity. Belize has a total electric generating capacity 
of 35 megawatts (MW), which is insufficient to supply 


electricity in most rural areas. The World Bank is 
currently preparing a power development project in 
support of the Government’s plan to secure a reliable 
country-wide electricity supply through 2005 and to 
lower electricity costs. It would complement private 
sector investment in a hydroelectric project supported by 
the International Finance Corporation. 

In keeping with its goal of ensuring a balance between 
development and the environment, Belize enacted the 
Environmental Protection Act of 1992. The Department 
of Environment has been given the mandate to monitor 
implementation of the Act. To carry out this mandate, 
the Department has been drafting Effluent Limitations 
Regulations and Environmental Impact Assessment (EIA) 
Regulations since early 1993. 

Prospects for growth in the mineral industry are tied 
to industrial mineral development. Continued growth in 
the tourism industry will lead to increased demand for 
construction material in the future. The country’s large 
deposits of limestone and granites are ideal sources of 
aggregate and crushed stones. The existence of gypsum 
resources has been reported. 


El Salvador 


El Salvador is mostly an agrarian economy. The GDP 
of El Salvador was estimated to be $14.2 billion’ in 
1994. Agriculture accounted for 24% of GDP and 45% 
of export earnings, manufacturing accounted for 19% of 
GDP, and the minerals industry accounted for less than 
1% of GDP. Cement production was the leading activity 
in the mineral sector with limestone as the major source 
of its raw material. Other mineral-related products were 
aluminum, petroleum refining, phosphatic materials, and 
steel. Gypsum, and salt were also produced. (See table 
1.) 

The Mining Code of 1922, as amended by the 
complementary Mining Law, Decree 930 of 1953, 
governed the Salvadoran mineral industry. 

Gold trade and mining activity have been reported in 
the San Sebastian area, a community near Santa Rosa de 
Lima bordering Honduras. A small group of miners in 
the area used the amalgamation process, in which gold 
is extracted from the ores by treatment with mercury. 
Most of the product was sold to local jewelers. A group 
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of U.S. investors was interested in reactivating an old 
gold mine in the area. 

The Salvadoran cement industry had an estimated 
capacity of 924,000 metric tons in 1994. The private 
sector controlled the industry. Cemento de El Salvador 
S.A. operated a 684,000-mt/a plant near Metapán. The 
Government sold its 240,000-mt/a Cemento Maya S.A. 
plant to the same group that owned the larger plant. It 
had been reported that ownership of both cement plants 
by the same group could lead to monopoly in the 
industry with its potential for output restriction and/or 
higher prices. Another mineral-related private sector 
operation included the  5.8-million-barrels-per-year 
(Mbbl/a) Refinería Petrólera Acajutla S.A., owned by 
Exxon Corp. (60%) and Royal Dutch/Shell (4096). The 
prices of petroleum products and locally produced 
portland grey cement were reportedly set by the 
Government. 

El Salvador's transportation network consisted of 602 
kilometers (km) of track and 10,000 km of road, a 
portion of which connected the two major ports, Acajutla 
on the Pacific and the La Unión and Cutuco complex, 
off the Golfo de Fonseca. 

Installed electricity generating capacity in El Salvador 
was 669 MW, primarily from hydroelectricity. About 
80% of exposed rock in the country is volcanic, with the 
prospect for exploiting perlite and pumice deposits being 
very good. As the country's infrastructure is rebuilt, 
demand for industrial minerals is expected to increase. 


French Guiana 


French Guiana is an overseas Department of France. 
The mining laws and regulations of France prevailed in 
the country. 

In 1994, more than 95% of the gold produced in 
French Guiana came from placer operations. However, 
across the extensive greenstone belts of French Guiana, 
there was some exploration activity. Guyanor Resources 
S.A., a French corporation wholly owned by Golden 
Star Resources Ltd. (GSRL) of Canada, was issued an 
"Autorisation Personnelle Miniére (APM)" (Personalized 
Mining Authorization) to hold exploration permits, 
mining licenses, and mining concessions in the country. 
Guyanor and the Chamber of Commerce and Industry of 
French Guiana issued a "Declaration of Principle" to 
facilitate Guyanor's activities in the country, benefiting 
both interests. 

Gold had been mined at a number of placer sites in the 
interior since 1853. Columbite, sand, and tantalite also 
were produced from alluvial deposits. Sand was dredged 
from the major rivers, in the western region of the 
country, primarily the Mahury and the Maroni. Stone 
was quarried at Cayenne and to the southeast of Kourou. 
(See table 1.) 
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According to GSRL, Guyanor acquired the mineral 
rights and exploration permits for the Yaou project 
located about 210 km southwest of Cayenne, near 
Maripasoula. In 1994, Guyanor budgeted $3.1 million 
for an aggressive exploration campaign, which included 
geochemical, airborne and ground geophysical surveys, 
trenching, drilling, and a baseline environmental study. 
The Dorlin project, located about 180 km southeast of 
Cayenne and 47 km east of Yaou, consisted of six 
exploration permits having an excellent potential for 
finding base metals and gold. Guyanor granted to 
Asarco Incorporated, of the United States, an option to 
acquire a 50% joint venture in the St. Elie mining 
concession, 120 km west of Cayenne. Asarco is 
required to spend up to $10 million on the property 
during a 5-year period to explore and evaluate the 
property, including a feasibility study. St. Elie's 
exploration plans included line cutting, topographical 
surveying, geological mapping, geochemical soil 
sampling, and airborne magnetic and radiometric 
surveys. 

There are two additional important gold prospects, the 
Espérance in the extreme western part of French Guiana, 
100 km south of St. Laurent-du-Maroni, and the Regina 
Est 80 km south-southeast of Cayenne. 

France dominated French Guiana’s trade, accounting 
for more than 50% of total imports and exports. Most 
of the gold produced was exported to France; however, 
some gold was mined and smuggled out of the country 
by the Brazilian "garimpeiros" (small-scale independent 
miners) along the southeastern border. Sand and stone 
were consumed by the local construction industry. The 
country depended on imports for its other mineral 
requirements, especially cement and fuels, which were 
shipped through the port at Cayenne. 

Interest in gold mining was expected to continue to 
grow by an increasing number of companies and 
investors from Canada, France, and the United States, 
focusing on gold opportunities in adjacent Guyana and 
Venezuela. The demand for stone and sand and gravel 
should diminish, after the completion of large-scale 
public projects. 


Paraguay 


In 1994, the Paraguayan GDP grew by 3.596 to an 
estimated $7.1 billion,‘ compared with 4.1% in 1993. 
The mineral sector of Paraguay accounted for about 
0.5% of. GDP, compared with 25% for the agricultural 
sector. Export revenues were $728 million, representing 
a 4% increase from that of the previous year. Paraguay 
has $1 billion in international reserves and a public 
external debt of only $1.25 billion, equivalent to 17% of 
its GDP. Paraguay continued to offer attractive trade 
policies and a positive external financial profile in terms 


of its solvency, guarantee, and liquidity to attract foreign 
investors to explore for hydrocarbons, particularly in the 
northwestern Chaco, where it claimed the existence of 
gas. 

Mineral production in Paraguay included clays, glass 
sand, gypsum, kaolin, limestone, pigments, small 
amounts of iron oxide, stone, and talc. Mineral-related 
activities included manufacture of cement and lime, 
production of pig iron and steel, and petroleum refining 
from imported raw materials. (See table 1.) 

Known mineral deposits included high-grade limestone 
deposits along the Paraguay River. These deposits 
provided high-grade raw materials for the cement 
industry, calcium carbide manufacture, precipitated 
calcium carbonate, lime, and other mineral-related 
products. 

Mineral surveys have identified the presence of iron 
ore, uranium, and other minerals in Paraguay, 
particularly lateritic iron ore on the Paraná River, near 
Encarnación. Other minerals known to occur included 
azurite, barite, gypsum, lignite, malachite, mica, peat, 
pyrite, pyrolusite, and soapstone. Geophysical surveys 
have identified oil and natural gas potential in the El 
Palma Largo and Gran Boquerón Chaco regions in 
northwest Paraguay. 

The Government-owned cement plants and petroleum 
refinery were the primary activities associated with the 
mineral sector. Cement was produced by Industria 
Nacional del Cemento (INC), which operated two plants: 
the Puerto Vallemí cement plant in Concepción 
Department with a 400,000-mt/a capacity, and the 
Itapucumi clinker plant in Villeta Department with a 
600,000-mt/a capacity. Асегоѕ del Paraguay S.A. 
(ACEPAR), operated a steel plant at Villa Hayes, 20 km 
north of Asunción, as a joint Paraguayan-Brazilian 
venture estimated to have cost $290 million, based on 
iron ore and coal imported from Brazil. The 
Government-owned company, Petróleos Paraguayos S.A. 
(PETROPAR), produced refined petroleum products for 
domestic consumption at its Santa Elisa refinery in 
Asunción. 

Paraguay's oil needs continued to be met by imports 
from Algeria and Argentina, although dependency was 
reduced somewhat by the increased use of the country's 
installed electric generating capacity at 5,257 MW, and 
the development of an alcohol fuel industry. In 1994, 
electricity was supplied mainly from the hydroelectric 
plants at the Itaipá Dam complex, a joint Brazilian- 
Paraguayan hydroelectric powerplant on the Paraná 
River; and the  Yacyretá-Apipé Dam, а joint 
Argentinean-Paraguayan hydroelectric project 320 km 
downstream from Itaipú. 

The transportation system in Paraguay comprised 
28,300 km of highways, 970 km of railroads, and 3,100 
km of inland waterways. Paraguay, Argentina, Brazil, 


Bolivia, and Uruguay moved closer to the integration of 
river transportation with the inauguration of two locks in 
the Tiete River in Brazil. After completion of this 
waterway, the cost per ton of transportation of 
Paraguayan minerals and goods reportedly will drop to 
about $10 from the current $29. 

Private investment in 1994 alone amounted to $500 
million, 52% of which was the foreign share. Large 
Government projects might offer opportunities for U.S. 
firms in the country, including a hydroelectric project at 
Corpus to be built as a joint venture between Argentina 
and Paraguay; the "hidrovia" transportation project 
financed by the Inter-American Development Bank; the 
Ypacarai Lake Basin and Asunción Bay recuperation 
project; and plans for privatizing the Paraguayan Airline, 
the state-owned steel company; the state merchant fleet, 
and the national railroad. Another important sector of 
the Paraguayan economy is its ample and inexpensive 
electricity for energy-intensive industries, such as 
aluminum and alloy manufacturing. 


"Text prepared May 1995. 

2Where necessary, values were converted from Belizean dollars (Bz$) 
to U.S. dollars at the fixed rate of Bz$2.00=US$1.00. 

*Where necessary, values were converted from Salvadoran colones (C) 
to U.S. dollars at the fixed rate of C8.770=US$1.00. 

*Where necessary, values were converted from Paraguayan guaraníes 
(G) to U.S. dollars at the average market rate of G1,915.0=US$1.00. 


Major Sources of Information 


Geology and Petroleum Office 
Ministry of Natural Resources 
84-36 Unity Blvd. 
Belmopan, Belize 
Dirección de Recursos Mineros 
Ministerio de Economía 
4a Avenida Norte No. 233 
San Salvador, El Salvador 
Direction Regional de l'Industrie, de la Recherche et 
l'Environnement 
B.P. 7001 
97307 Cayenne, French Guiana 
Administración Nacional de Combustibles, Alcohol y 
Portland 
Asunción, Paraguay 
Palma 1084 y Hernanderías 
Asunción, Paraguay 
Dirección General de Recursos Minerales (DGRM) 
Oliva y Alberdi 
Asunción, Paraguay 
Industria Nacional del Cemento (INC) 
Humaitá 357, Edificio Humaitá‘ to Piso 
Asunción, Paraguay 
Ministerio de Industria y Comercio 
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Ave. España 477 (Esq. Estados Unidos) 
Asunción, Paraguay 


Major Publications 


Administración Nacional de Combustibles, Alcohol y 
Portland, Asunción, Paraguay: Memoria y Balance 
(annual report). 

Banco Central del Paraguay, Asunción, Paraguay: 
Boletín Estadístico (annual report). 

Central Intelligence Agency, Washington, DC: 

The World Factbook, annual. 

Garcia, E. Mineral Resources of Belize, C. A. 
Transcript of Presentation at the Belizean Studies 
Conference, Belize City, Oct. 26, 1990. 

Gédim (Paris, France): 

Réalités Industrielles, Annales de Mines, monthly. 

Inter-American Development Bank, Washington, DC: 
Economic and Social Progress in Latin America 
(annual report). 

Instituto Latinoamericano del Fierro y el Acero 
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(ILAFA), Santiago: ^ Anuario Estadístico de la 
Siderúrgica y Minería del Hierro de América Latina, 
annual. 

International Institute for Environment and Development 
(IIED); World Resources Institute (WRI); The World 
Conservation Union (IUCN); and the United States 

Agency for International Development (USAID), 
Washington, DC: Country Environmental Studies. A 
product of the International Environmental and 
Natural Resource Assessment Information Service 
(INTERAISE) Project. Nov. 1992. 

LAMI, The South American Investment and Mining 

Guide. Paraguay’s Update-002, Dec. 1991. 

Lorenz, W. Industriemerale, Steine und Erden in der 
Republik El Salvador, Mittlamerika. Geologisches 
Jahrbuch, Reihe D. Hanover, 1986, 90 pp. 

Siderurgia Latinoamericana, monthly. 

U.S. Department of Commerce, International Trade 
Administration: Foreign Economic Trends and Their 
Implications for the United States, annual. 


ТАВГЕ 1 


OTHER COUNTRIES OF LATIN AMERICA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Gold e/ kilograms 
Lime e/ 
Limestone 
Marl thousand tons 
Sand and gravel 

EL SALVADOR 4/ 


Aluminum: Metal including alloys, semimanufactures 
Cement 


Fertilizer materials: 
Phosphatic 
Other mixed chemical 
Gypsum e/ 
Iron and steel: Metal: 


Steel, crude e/ 
Semimanufactures 
Limestone thousand tons 
Petroleum refinery products thousand 42-gallon barrels 
Salt, marine 
FRENCH GUIANA 
Clays e/ 
Columbite and tantalite kilograms 
Gold, mine output, Au content do. 
Sand thousand tons 
Stone, crushed do. 
PARAGUAY 4/ 
Cement, hydraulic e/ thousand tons 
Clays: e/ 
Kaolin 
Other thousand tons 
Gypsum e/ 
Iron and steel 
Pig iron 
Steel, crude 
Lime e/ 
Petroleum refinery products: e/ 
Liquefied petroleum gas thousand 42-gallon barrels 
Gasoline do. 
Jet fuel do. 
Kerosene do. 
Distillate fuel oil do. 
Lubricants: 
Oil do. 
Grease do. 
Residual fuel oil do. 
Refinery fuel and losses do. 
Total do. 
Pigments, mineral: Natural, ocher e/ 
Sand, including glass sand e/ thousand tons 
Stone: e/ 
Dimension do. 
Crushed and broken: 
Limestone (cement and lime) do. 
Other do. 
Marble 
Talc, soapstone, pyrophyllite e/ 
e/ Estimated. — r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Includes data available through Dec. 1994. 
3/ Reported figure. 


1990 1991 1992 1993 1994 
2,080,000 г/ 2,000,000 e/ 2,000,000 e/ 2,000,000 2,100,000 
28,000 г/ 3/ 28,000 r/ 28,000 r/ 28,000 30,000 
1 3/ 5 5 2 5 

936 3/ 1,000 1,000 1,000 1,000 
237,000 г/ 300,000 е/ 300,000 е/ 250,000 300,000 
99] r/ 1,000 e/ 1,000 e/ 1,000 1,050 
158,000 r/ 200,000 e/ 300,000 e/ 200,000 300,000 
2,000 1,612 2,301 r/ 2,000 2,400 
641,000 680,000 419,000 r/ 861,000 2/ 924,000 
8,000 8,000 r/ e/ 11,000 r/ 10,000 12,000 
53,000 49,000 48,000 r/ 48,000 54,000 
4,500 4,500 г/ 4,500 r/ 5,000 5,000 
12,000 11,000 11,000 12,000 12,000 
38,000 41,000 45,000 r/ 56,000 3/ 56,100 
1,700 1,900 2,200 г/ 2,600 3/ 2,600 
4,900 6,000 6,000 r/ 6,000 6,100 
8,000 15,000 20,000 r/ e/ 30,000 3/ 30,000 
5,000 6,000 5,000 5,000 5,000 
1,100 1,100 e/ 1,100 e/ 1,100 1,100 
870 1,417 2,140 r/ 2,500 2,500 
1,500 1,500 e/ 1,000 e/ 1,000 1,500 
1,300 1,500 e/ 1,400 e/ 1,400 1,500 
326 326 326 326 400 
4,000 74,000 74,000 74,000 75,000 
1,900 1,900 1,900 1,900 2,000 
4,500 4,500 4,500 4,500 5,000 
61,000 60,000 60,000 e/ 60,000 65,000 
48,000 61,000 86,000 86,000 100,000 
100,000 100,000 100,000 100,000 100,000 
100 100 100 100 100 
560 560 560 560 600 
160 160 160 160 200 

40 40 40 40 50 

740 740 740 740 800 

20 20 20 20 20 

5 5 5 5 5 

350 350 350 350 350 

25 25 25 25 25 
2,000 2,000 2,000 2,000 2,150 
330 330 330 330 350 
2,000 2,000 2,000 2,000 2,000 
70 70 70 70 70 

600 600 600 600 600 
2,000 2,000 2,000 2,000 2,000 
750 750 750 750 750 
200 200 200 200 200 


4/ In addition to commodities listed, construction materials (clays, gravel, miscellaneous rock, sand, and weathered tuffs) were presumably produced. 
Available information is inadequate to make reliable estimates of output levels of these commodities. 
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THE MINERAL INDUSTRY OF 


PAKISTAN 


By Chin S. Kuo! 


Pakistan's gross domestic product (GDP) in 1994 was 
$50 billion? with a growth rate of 6.4% compared with 
that of 1993. The manufacturing sector accounted for 
18.396 of GDP. The contribution of the mining sector 
towards the national economy was negligible, less than 
1% of СОР. Mining has been essentially run by each 
province. The Government wanted all four provinces to 
offer standardized policies for foreign investment in this 
sector. With a population of 124 million, the per capita 
income was only $417. 

The Government adopted a policy to expand and 
accelerate oil and natural gas exploration. Under the 
new petroleum policy, the country offered a 
comprehensive package of incentives to lure private 
sector participation and increase output of petroleum 
products. 

In the national development program, top priority had 
been assigned to the power sector. The Government 
enacted legislation to privatize the state-owned Water 
and Power Development Authority (WAPDA). It 
planned to sell two thermal powerplants and a 
distribution system in Faisalabad, Punjab Province. The 
Government also moved to turn power generation over 
to private companies and encourage foreign investment. 
Power companies are allowed to borrow up to 80% of 
their operating capital and foreign banks are permitted to 
underwrite share and bond issues. They are exempt 
from a variety of smaller taxes and surcharges and will 
pay lower stamp duty and registration fees. 

The Government relaxed its policy for gold imports so 
that reputable companies would be permitted to buy and 
sell gold on the open market using their own foreign 
exchange facilities. There would be no restrictions on 
the amount imported or resold within the country. 
Pakistan and Iran agreed to broaden cooperation in 
business that covered the transfer of gas and fuels from 
Iran to Pakistan, the building of a joint oil refinery in 
Pakistan, and cooperation in mineral exploration. 

Pakistan Chrome Mines planned to expand ore output 
and to start producing high carbon ferrochrome by 
converting the three furnaces at a cost of $3 million. 
Chrome ore production at the Muslimbagh mines in 
Baluchistan Province was only 5,000 metric tons per 
year (mt/a) of metallurgical grade and 5,000 mt/a of 
nonmetallurgical grade and magnesite. The metallurgical 
grade ore was sold to China and the nonmetallurgical 


material was consumed domestically. The plan was to 
expand output of metallurgical grade ore to 30,000 mt/a 
to produce 10,000 mt/a of high carbon ferrochrome at 
the People Steel Mills in Karachi. Special steel 
production would consume one-third of the high carbon 
ferrochrome and the rest was to be exported to Europe 
and the United States. Pakistan Chrome Mines is 
majority-owned by Pacific Energy and Mining of the 
United States. 

The Government restored $40 million to the Saindak 
copper-gold mining project after the previous 
administration had cut funding by $33 million. The 
project was expected to begin commercial production in 
May 1995 and output was targeted at 15,810 mt/a of 
copper, 1.47 mt/a of gold, and 2.76 mt/a of silver. The 
mine was being developed by China Metallurgical 
Construction Corp. (MCC) and Siemens AG of Germany 
was building a 50-megawatt (MW) thermal power station 
onsite. Project expenses rose to $530 million. 

A $5-million copper refinery at the mine site was 
planned to treat blister copper from the Saindak project 
and extract the precious metal content. If the private 
sector did not want to put up the money for the project, 
the refinery would be constructed as a joint venture 
between MCC and Saindak Metals Ltd. 

The joint venture between the Baluchistan provincial 
government and BHP Minerals of Australia explored and 
evaluated the gold potential of the Chagai District. BHP 
Minerals would provide loans to the Baluchistan 
Development Authority (BDA) for its 75% equity in the 
project. The area under study, covering a 5,000-square- 
kilometer (Кт?) area and stretching from Hamum Lora 
to Saad Koh, reportedly showed considerable potential 
for gold mineralization. 

Pakistan Mineral Development Corp. (PMDC) 
continued survey work at the newly discovered Kirana 
Hills deposit near Sargodha in Punjab Province. The 
deposit contained ore averaging 60% to 65% iron. 
Meanwhile, the Government was considering building an 
iron ore pelletizing plant to treat ore from the Nokkundi 
deposit in northwestern Baluchistan Province. Pakistan 
Steel Mills planned to form a joint venture with the 
provincial government to build a railroad to transport the 
pellets to its steelworks in Karachi. Currently, the 
steelworks used ore imported from Australia, Brazil, and 
India. 
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Pakistan Steel Mills sought approval to transfer its 
ownership to the private sector to raise an initial capital 
base of $827 million. The company signed a contract 
with Voest Alpine Industries of Austria to revamp its 
sinter plant in Karachi as part of a modernization 
program. Production capacity of steel would rise from 
1.5 to-1.85 million metric tons per year (Mmt/a) upon 
completion. The company also undertook to increase 
capacity at its Bin Oasim plant by 1.7 Mmt/a in 1996. 

PMDC was negotiating with the Baluchistan 
government to establish a company for lead and zinc 
mining operations in the province. А pre-feasibility 
study undertaken under the auspices of the UN 
Development Program (UNDP) indicated that the 
province had 4.27 Mmt of lead and zinc ores and 2 Mmt 
of barite.? The lead/zinc belt comprises 50 sites and 
runs across the Khuzdar and Kalat areas of Baluchistan. 
The province, according to the Geological Survey of 
Pakistan, had 6 Mmt of low-grade lead-zinc reserves 
with an average grade of 1% lead and 4.5% zinc.* The 
construction of a 25,000-mt/a lead-zinc concentration 
and production plant was to be evaluated. 

Pasminco Ltd. of Australia signed a joint venture 
worth $100 million with PMDC and the provincial BDA 
to explore and develop lead and zinc deposits in the 
province. Pasminco was to invest $10 million on a 
feasibility study of the Duddar Mine. Upon completion 
of the study, Pasminco would fund 75% of the estimated 
$100 million required to develop the mine. The venture 
partners also would undertake regional exploration 
within a 3,000-km? area near Duddar at More Range and 
Piaro Range. The Duddar deposits were investigated by 
PMDC in collaboration with UNDP in the past 3 years. 

Pakistan's cement industry continued its growth in 
1994. The country has 22 cement companies with a 
total capacity of 8.6 Mmt/a. The Cherat Cement Co. 
plant was shut down for 3 months as its capacity was 
increased to 2,300 metric tons per day (mt/d) with the 
addition of a precalciner. As part of a program to 
modernize its facilities, the State Cement Corp. of 
Pakistan was to convert one plant from the wet process 
to the dry process and rehabilitate five others. F.L. 
Smidth & Co. of Denmark was awarded contracts for 
two new cement production lines at the Maple Leaf plant 
and at D.G. Khan Cement Co. The two new production 
lines would each have a capacity of 1 Mmt/a. The two 
projects reportedly would be partially financed by the 
International Finance Corp. | 

Fauji Fertilizers Co. at Port Qasim planned to build 
plants for diammonium phosphate (DAP) and urea. The 
DAP plant, which was due for completion in October 
1997, would have a capacity of 450,000 mt/a. Jordan 
Phosphates Mining Co. was to hold a 1046 stake and 
Fauji Fertilizers 30%. The other 60% would be held by 
the employees, the Government, and the public. The 
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$400 million project included fertilizer manufacturing 
facilities as well as several utilities, such as water 
treatment, power generation, and storage. The urea 
plant would have a capacity of 550,000 mt/a. 

Capacity at Engro Chemical Pakistan's urea fertilizer 
plant near Daharki was planned to be expanded in two 
phases, from 0.6 to 1 Mmt/a. The first phase would be 
expanded to 750,000 mt/a by mid-1995 and required 
424,500 cubic meters per day (m?/d) of natural gas. The 
second phase needed an extra 1.84 million m?/d of 
natural gas. The company also was to build a phosphate 
fertilizer plant at Port Qasim. 

The country has two soda ash plants with a combined 
capacity of 200,000 mt/a. Sind Alkalis operated a 
50,000-mt/a plant, while ICI Ltd. of the United 
Kingdom was expanding capacity at its Khewra plant 
from 150,000 to 194,000 mt/a by the end of 1994. 

The Thar Desert coalfields, spread over an area of 
7,200 km?, have huge lignite coal reserves of 90,000 
Mm? with a seam thickness of 25 to 27 meters (m) at a 
depth of 125 to 200 m. The U.S. Agency for 
International Development and the U.S. Geological 
Survey have done work in exploring and assessing the 
Thar fields. The Sind government is responsible for 
mineral development, except oil and gas, and has 
encouraged private, especially foreign, investment by 
companies for coal mining and coal-fired power 
generation. The Sind Coal Authority (SCA) was 
established in late 1993 with the intent of expediting the 
development of the Thar fields. It received 50 
applications from foreign companies interested in 
building a powerplant. The provincial government set 
a goal of generating 8,000 MW of electricity with coal- 
fired powerplants by the year 2000, more than doubling 
its current output. 

SCA and Powerbridge Inc. of the United States signed 
a memorandum of understanding to develop a coal mine 
and coal-fired powerplant near Thatta in the Jherruck- 
Sonda Coal District, Sind Province. Powerbridge would 
conduct its own feasibility study and submit a final 
technical proposal. The company planned to construct 
a 200-MW powerplant on-site, with possible expansion 
to 1,000 MW. It would arrange all financing for the 
project and sell power directly to WAPDA. 

Hopewell Energy Ltd. of Hong Kong was considering 
mining coal from a reserve in Sind Province to fuel coal- 
fired powerplants. The site reportedly contained coal 
low in ash and sulfur and suitable for power generation. 
The multibillion-dollar project was proposed to solve the 
country's chronic power shortage. 

Pakistan produced 45 million m?/d of natural gas, 
providing 38% of primary energy needs. Of this 
amount, in descending order, 40% was used to generate 
power, 23% to run various industries, 2096 was used for 
fertilizer plants, and 17% to supply to domestic and 


commercial consumers. The country also produced 
60,000 barrels per day (bbl/d) of oil, or 22% of its total 
oil requirement. 

The Government was to sell 30% of its holding in the 
proposed privatization of Sui Southern Gas Company by 
June 1994 under the terms of a $160-million loan from 
the Asia Development Bank. The loan was being used 
to modernize and expand the gas company and the bank 
wanted a $5 million participation in the equity of the 
company in addition to the 26% equity to be offered to 
foreign utilities. The $655-million expansion project 
involved laying 50.8- and 61 .0-centimeter (cm) pipelines 
from the Kadanwari Gasfield to Karachi, installing two 
3.4-million-m?/d gas purification plants at Sui, and 
laying a 50.8-cm loop line between Shirkarpur and 
Larkana. The project was due for completion by mid- 
1996. 

The Government approved building a $30-million 
liquefied petroleum gas (LPG) extraction plant at 
Hyderabad. А 100-kilometer (km) gas line from the 
Badin Gasfield to Hyderabad had been completed. 
Estimated potential output at Badin was 10.3 m?/d, from 
which 250 metric tons per day (mt/d) of LPG could be 
extracted. The country's LPG demand was 600 mt/d, 
but only 289 mt/d was being extracted from the 
gasfields. 

Brown & Root of the United States and TransCanada 
Pipelines of Canada joined Crescent Petroleum of 
Pakistan in the Gulf-South Asia Gas project to build a 
gas pipeline from Qatar's North Field to a terminal near 
Karachi. The $3.2-billion first phase of the project, 
which included a 1,600-km pipeline and gas transmission 
facilities, was expected to be completed by the end of 
the decade. 

Oil and Gas Development Corp. (OGDC) was 
expected to bring on-stream 17 million m?/d of natural 
gas over the next 3 years, raising the country's output to 
62.3 million m?/d. The company invited bids for 29 
exploration blocks in Baluchistan Province for oil and 
gas. Union Texas Petroleum Co. of the United States 
would invest $175 million from 1994-96 for exploration 
and production of oil and gas in the Badin area, Sind 
Province. Its joint venture with Occidental Petroleum 
Corp. of the United States and the Government would 
continue to explore and develop in the concession area. 
The Government planned to divest OGDC and 49% of 
its stock shares would be offered to foreign investors and 
the general public. A catalytic reformer unit would be 
added to the Attock Refinery in order to produce 
premium-grade gasoline with reduced lead content. 

OGDC announced its exploration and production goals 
for the eighth 5-year plan that it would drill 142 
exploration wells and produce 123,317 bbl/d of crude 
oil, compared with current output of 60,000 bbl/d. 
Natural gas production was slated to rise to 71 million 


m?/d. OGDC and Lasmo PLC of the United Kingdom 
signed a new natural gas exploration license agreement 
to cover an area of 3,300 km? in western Sind Province. 
Lasmo and Shell Oil each controlled a 47.5%-interest 
and the Government owned a 5%-share in the project. 

An 8-month drought wiped out water reserves at 
several hydroelectric power stations, reducing the 
country’s energy production by one-third. Meanwhile, 
the second Russian-made unit of the Muzaffargargh 
thermal power station in southern Punjab caught fire and 
burned to the ground. A bill was passed for the 
privatization of WAPDA, which had controlled 80% of 
the country’s generating capacity. The Government 
moved to expedite private-sector proposals for 19 new 
powerplants. 

The World Bank promised to secure external financing 
for the $2.3-billion Ghazi Borotha hydropower project 
on the Indus River. A dam at Ghazi was to be 
connected by a 64-km underground channel to a power 
station at Borotha with a head of 76 meters. 
Construction of the first 290-MW unit was expected to 
take 4 years. 

The $1.8-billion Hub River project, owned by Hub 
Power Co., for an oil-fired powerplant along the 
coastline of Baluchistan was slated to open in early 1997 
and expected to increase generating capacity by 15% to 
produce 1,300 MW of electricity. The World Bank 
approved a $250-million loan along with a political-risk 
guarantee for a $240-million commercial bank loan. The 
local government intended to raise $2.39 billion for the 
powerplant and various related projects, including a 
pipeline to transport fuel oil to powerplant sites. Hub 
Power Co. is a consortium led by Mitsui & Co. of 
Japan, Xenal Industries of Saudi Arabia, and National 
Power Ltd. of the United Kingdom, with National Power 
as operator of the plant. 

The Government signed agreements for 19 power 
projects worth $5 billion that together would generate 
5,000 MW of electricity. In addition, new oil pipelines, 
a $2.5-billion railroad to transport oil from Karachi’s 
port to inland plants, and the laying of seven 500- 
kilowatt transmission lines, costing about $2.5 billion, 
were planned. 

Midlands Electricity Ltd. of the United Kingdom and 
Tenaska International and Hawkins Oil and Gas, both of 
the United States, planned to build а gas-fired 
powerplant at the Uch Gasfield. The 584-MW, $600- 
million powerplant was likely to be completed before 
1998. 

AES Corp. of the United States was to build two 360- 
MW thermal powerplants for $700 million. The plants 
would be located at Lal Pir and Sidhnai in Punjab 
Province. 

Consolidated Electric Power Asia (CEPA) of Hong 
Kong was to build a $5.5-billion coal-fired powerplant 
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and a $2-billion transmission network, and develop and 
Thar coalfields, as well as roads and rail links in Sind 
Province. CEPA would build a 5,280-MW powerplant 
comprised of eight 660-MW units. The first unit was 
due to come on-stream by December 1997 and the last 
by mid-2000. Initially, imports of 30 Mmt/a of coal 
were needed until the Thar coalfields were ready for 
production. With electricity consumption rising by 12% 
a year, the country would need $1 billion a year of new 


investment to keep up with the demand. 


"Text prepared June 1995. 

?Where necessary, values have been converted from Pakistani гиреев 
(R) to U.S. dollars at the rate of R30.21 =US$1.00 for 1994. 

JPlatt's Metals Week, Арг. 11, 1994, р. 7. 

*Mining Journal, June 3, 1994, p. 403. 

SOfficial figures of the Sind Ministry of Industries, Commerce, and 
Mineral Development in State Dept. telegram, Apr. 1994. 


TABLE 1 


PAKISTAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 
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Commodity 1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum: Bauxite, gross weight 2,580 4,320 3,460 4,850 5,000 
Antimony ore: 
Gross weight 59 75 83 - =- 
Sb content e/ 9 11 12 = - 
Chromium: Chromite: 
Gross weight 18,200 31,500 22,900 22,200 23,000 
Cr content e/ 6,000 10,400 7,500 7,400 7,500 
Iron and steel: e/ 
Pig iron thousand tons 1,000 1,100 1,100 1,200 1,200 
Steel, crude do. 1,000 1,000 1,000 1,100 1,100 
Lead, refined, secondary e/ 2,500 2,500 3,000 3,000 3,000 
INDUSTRIAL MINERALS 
Abrasives, natural: Emery 55,000 10,800 298 666 700 
Barite 23,300 28,800 32,400 26,300 25,000 
Cement, hydraulic thousand tons 7,490 7,760 7,790 8,320 8,300 
Chalk 3,180 5,430 4,280 4,770 4,800 
Clays: 
Bentonite 3,240 5,110 6,060 7,990 8,000 
Fire clay 81,900 136,000 123,000 132,000 130,000 
Fuller's earth. 16,500 22,100 22,000 20,900 21,000 
Kaolin (china clay) 61,600 44,700 37,400 37,200 38,000 
Other 1,010,000 1,860,000 1,270,000 1,730,000 1,500,000 
Feldspar 10,200 10,200 19,200 17,000 17,000 
Fluorspar e/ 5,310 /3 5,300 5,000 5,100 5,000 
Gypsum, crude 478,000 522,000 462,000 $35,000 540,000 
Magnesite, crude 4,270 5,190 6,480 4,160 4,000 
Nitrogen: N content of ammonia 1,210,000 1,150,000 1,140,000 1,450,000 1,450,000 
Phosphate rock: 
Gross weight 42,000 /e 19,000 19,800 13,800 15,000 
P205 content e/ 13,000 5,930 /3 6,000 4,300 5,000 
Pigments, mineral, natural: Ocher 1,380 1,890 5,130 6,200 6,000 
Salt: 
Rock thousand tons 763 769 853 895 900 
Marine do. 14 12 10 14 13 
Total do. 777 781 863 909 913 
See footnotes at end of table. 


TABLE 1-- Continued 
PAKISTAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS--Continued 

Sand: 

Bajri and common е/ 

Glass 
Sodium compounds, п.е.з.: 

Caustic soda 

Soda ash, manufactured 
Stone: 

Aragonite and marble 


Dolomite 


Limestone thousand tons 
Other as "ordi stone") do. 
Strontium minerals: Celestite 
Sulfur: 
Native 
Byproduct, all sources e/ 
Total e/ 
Talc and related materials: S e 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades thousand tons 
Coke e/ do. 
Gas, natural: 
Gross production million cubic feet 
Marketed ction (sales) e/ do. 
Natural gas liquids е/ thousand 42-gallon barrels 
Petroleum: 
Crude do. 
Refi cts: /e 
Gasoline thousand 42-gallon barrels 
Jet fuel do. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Lubricants do. 
Other do. 
Total do. 
e/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through June 8, 1995. 
3/ Reported figure. 


1990 


220,000 
131,000 


61,000 /e 
135,000 /e 


254,000 

82,600 

7,810 
600 /e 


175 
25,000 
25,200 
30,200 


2,730 
620 


500,000 
425,000 
80 


19,000 


7,200 
4,000 
3,200 
13,200 
12,100 
1,000 
4,100 
44,300 


1991 


220,000 
151,000 


78,500 
147,000 


332,000 
213,000 
8,430 
46 


255 
26,000 
26,300 
33,600 


3,040 
650 


518,000 
450,000 
80 


23,000 


7,200 
4,200 
3,200 
13,500 
12,200 
1,200 
4,100 
45,600 


1992 


238,000 
135,000 


60,000 
146,000 


331,000 
153,000 
8,760 


50 /e 


140 
26,000 
26,100 
23,700 


2,750 
650 


551,000 
450,000 
85 


22,700 


7,300 
4,200 
3,200 
13,600 
12,300 
1,200 
4,200 
46,000 


1993 


378,000 
168,000 


81,400 
186,000 


584,000 
500,000 
85 


21,500 


7,300 
4,500 
3,300 
13,600 
12,300 
1,300 
4,200 
46,500 


1994 e/ 
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THE MINERAL INDUSTRY OF 


PANAMA 


By George A. Rabchevsky! 


The Republic of Panama is on the narrowest and 
lowest portion of the isthmus connecting North and 
South America. Panama's geographic location and 
configuration is considered to be its principal natural 
resource. The Panama Canal, the 80-kilometer (km) 
waterway between the Caribbean Sea and the Pacific 
Ocean, dominated Panama's economy, generating about 
3096 of its gross domestic product (GDP). More than 
5% of the country's economy was credited to mineral 
transportation. In August 1994, the canal marked its 80th 
anniversary. — — 

Mining accounted for less than 1/2% of Panama's 
GDP. Panama mined gold and silver. The Remance gold 
project was already in production and others, such as the 
Cerro Quema, Santa Rosa, and Petaquilla projects, were 
expected to start up in 1995-97. Industrial minerals were 
produced for domestic use including cement, clays, 
limestone, salt, and sand and gravel. 

The controlling legislation for mining was the Code of 
Mineral Resources, Decree Law No. 23 of August 22, 
1963, as amended by Decree No. 125, July 21, 1964; 
Decree No. 126, August 21, 1964; Decree No. 142, 
August 31, 1964; Decree No. 26, August 21, 1969; 
Decree No. 404, December 29, 1970; Law No. 55, July 
10, 1973 (regulating municipal taxes for extraction of 
sands, gravel, rock, coral limestone, clay, and uncut 
stone); Law No. 70, August 22, 1973; Law No. 89, 
October 4, 1973; Law No. 109, October 8, 1973 
(regulating the exploration and exploitation of 
nonmetallic minerals used as construction materials); 
Law No. 9, January 8, 1974; Law No. 33, November 8, 
1984; Law No. 20, December 30, 1985 (reforming 
articles of the Mineral Resources Code and Law No. 
109, which regulated the exploration and extraction of 
industrial minerals); and Law No. 3, January 28, 1988 
(reforming the Mineral Resources Code and giving 
incentives to the mining industry). 

The Ministry of Trade and Industry was the central 
administrative body responsible for developing and 
implementing Government policy on industry, trade, and 
the exploitation of mineral resources. The Mineral 
Resources Department (MRD), a Division of the 
Ministry of Commerce and Industry (MCI), was 
established by Decree No. 404 in December 1970. It 
was responsible for carrying out the technical and 


administrative functions stipulated in the Code of 
Mineral Resources. Applications for mining permits 
were made directly to MRD. Exploration and mining 
concessions were granted by MCI. The Mining Law No. 
3 was modified on February 8, 1988, to bring the code 
into line with the international free market and stimulate 
foreign and local investors within the mining field, 
providing the following: (1) Foreign companies were 
allowed a 4-year concession to work deposits they 
discovered, with a 2-year extension; (2) Extraction 
concessions were granted for specific mineral classes for 
a period of 20 to 25 years, and are extendable; (3) The 
state was obligated to grant an extraction concession if 
exploration were successful; (4) The Government 
reduced the rate of tax on mines to 2% of gross 
production for base metals and 4% for placer precious- 
metals production; (5) The Government also waived 
import duties on capital equipment; and (6) All minerals 
produced in Panama may be exported freely and were 
exempt from duties. No restrictions were placed on 
foreign ownership or repatriation of capital, but there 
was a 10% withholding tax on dividends or interest 
payable to foreign shareholders. 

Mining in Panama has not been considered large, so 
environmental problems may not be as serious if the 
country uncovers larger deposits. Limestone quarries 
were few and small, scattered throughout the country; 
they posed no environmental problems to the local 
population and tourists. 

Panama produced only two metals, gold and silver. 
The production of industrial minerals, such as cement, 
limestone, and sand and gravel, increased slightly in 
1993, reportedly because of a boom in the construction 
industry. Petroleum product output also rose moderately 
because of an increase in the tourist industry. (See table 
1.) 

Panama imported almost all mineral requirements for 
its industrial base. Mineral-related exports consisted 
primarily of scrap metal and petroleum products. 
Panama imported about 70% of its crude oil from 
Ecuador and about 22% from Venezuela under the San 
Jose Accord. Saudi Arabia supplied the balance of 
Panama's crude oil requirements. The United States was 
Panama's largest trading partner, and Panama was the 
third largest site of U.S. investment in Latin America, 
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after Mexico and Brazil. Panama exported raw materials 
and natural products primarily to the United States. 

A series of governmental, professional, and private 
organizations were involved in the mining sector. Private 
companies operated most of the mineral industries in 
Panama. The Government held a 40% interest in 
Petrotermina de Panama, S.A., the crude oil 
transshipment and pipeline activity. (See table 2.) 

Three large copper deposits have been discovered in 
the Cerro Colorado, Botija, and Petaquilla Districts. The 
Petaquilla deposit was among the five largest 
undeveloped copper-gold porphyry deposits in the world. 
The Botija deposit also was on the same property. The 
minable reserves of both deposits were estimated at 495 
million metric tons (Mmt) grading 0.5376 copper and 
0.124 grams per metric ton (g/t) gold, at a 0.19% 
copper-equivalent cut-off.? The 1,361-square-kilometer 
concession is owned 52% by Adrian Resources Ltd., of 
Canada, and 48% by Metall Mining of Canada Ltd. The 
site was adjacent to a national park (Parque Nacional del 
Cope), so the project was particularly sensitive to 
potential environmental damages. Adrian also held 
concessions to Abajo, Belencillo, Brazo, Esperanza, 
Lata, Molejon, Oro del Norte, Oro del Sur, Palmilla, 
Santa Lucia, and Vega, most of which were on the 
Petaquilla property.* 

Panama's Cerro Colorado copper deposit was in the 
Chiriqui Province, near the Costa Rican border. Cerro 
Colorado was also considered to be one of the largest 
undeveloped copper deposits in the world. The 
Government was attempting to attract foreign investors 
to evaluate further the deposit.? 

Greenstone Resources Ltd., Toronto, Canada, was 
working on the Santa Rosa gold deposit. The deposit is 
] km south of Canazas, Veraguas Province. The Santa 
Rosa operations consist of five deposits, mined from two 
open pits. Initial production was to be from the Alto de 
la Mina pit, followed by the Santa Rosa pit, which 
hosted the Santa Rosa A, B, C, and D deposits. The 
Santa Rosa concession encompassed a collapsed volcano 
with gold deposits on the northern rim. Reportedly, this 
reserve contained 18,500 kilograms of gold. The ore was 
to be mined by open pit methods and then heap leached, 
with production to start in early 1995. Greenstone 
selected Houston, Texas-based Brown and Root, Inc. as 
its mining contractor. The gold recovery plant was being 
built by Summit Valley Equipment and Engineering Inc., 
Salt Lake City, Utah. Greenstone also worked on two 
production concessions in the area surrounding the Santa 
Rosa project, called Aquacatal, and Boca d'Hugui.? 

Manganese deposits were known in five areas in 
Panama: Bahia de Mandinga, Bahia de Montijo, Calzada 
Larga, Nombre de Dios, and Rio Boqueron. The 
Nombre de Dios area on the north coast has been the 
most productive. A feasibility study was conducted in 


664 


1992 by the Caribbean Mining Company Inc. (CMC), 
Fort Worth, Texas, to reopen the open pit Cerro Viejo 
Mine, northeast of Colon. The mine, scheduled to begin 
operations in January 1994, contained an estimated 
600,000 metric tons of manganese ore reserves. The 
company had received a 25-year manganese mining 
concession from the Government on August 1992. 

A second manganese deposit, La Soledad, also was in 
Colon Province, and exploration rights also were granted 
to CMC. The deposit was composed mostly of pyrolusite 
and psilomelane with a grade of more than 85476 of 
manganese oxide and, according to published sources, 
reserves were estimated at 1 million metric tons of ore. 

Panama produced cement, clays, lime, limestone, 
marine salt, and sand and gravel in small operations. 
Cement was produced by Empresa Estatal de Cemento 
"Bayano" at Calzada Larga and by Cemento Panama, 
S.A. at Quebrancha, both of which were near the canal. 
As part of the privatization program, on August 19, 
1994, the Government sold its 9596 share in the 
Cemento "Bayano" to a Mexican company, Cementos 
Mexicanos S.A. A 5% share of the plant was sold to 
employees as part of the country’s new pension plan.’ 

In Panama, all crude oil was imported from Ecuador, 
Mexico, Saudi Arabia, and Venezuela for the refining of 
its petroleum products. Texaco Exploration Panama Inc. 
began oil exploration in 1993 off the northwest coast in 
Bocas del Toro Province. 

The enactment of Decree No. 29 on July 14, 1992; 
Decree No. 38 in September 1992; and Decree No. 26 
on May 6, 1993, liberalized the status of the petroleum 
market and created a Petroleum Free Zones (PFZ). The 
PFZ were areas administered by foreign companies 
which signed a contract with the Government through 
the Ministry of Trade and Industry. The establishment of 
these zones was directed at making use of Panama's 
advantage as an area through which ships and aircraft 
must pass to sell crude oil and petroleum products. The 
principal benefit of these zones was that crude oil and 
petroleum products can be imported free of tax and 
stored, pumped, transferred, distributed, sold, and 
refined for subsequent export. Roads in Panama were 
generally in good condition, especially in and around 
urban areas. The Pan-American Highway runs through 
most of the length of the country along the Pacific coast. 
Paved highways accounted for 2,745 km of about 8,500 
km of roads. There was only 238 km of railroad track in 
the country. 

Proximity to both the Pacific Ocean and the Caribbean 
Sea make the 82-km Panama Canal very useful and 
profitable. Transportation of mineral products shipped 
through the canal, or oil sent through a pipeline, has 
been a significant facet of the minerals industry in 
Panama. Crude oil was transshipped through a 130-km 
pipeline extending from Puerto Armuelles on the Pacific 


coast to Chiriqui Grande on the Caribbean coast. The 
port of Bahia Las Minas in Colon, the site of the oil 
refinery of Rafineria Panama, S.A., handled and 
received oil tankers and other vessels. 

Electricity in Panama was generated by the state- 
owned Instituto de . Recursos Hidraulicos у 
Electrificacion. The electrical capacity was rated at 848 
megawatts (MW), 65% of which came from the 
hydroelectrical stations. Private companies supplied 
about 265 MW to the country's total capacity. A 
geothermal energy region in southwestern Panama had 
an estimated potential of 400 MW. 

The growing construction and tourism industries in 
Panama will require the building of an improved 
infrastructure, such as paved roads and hotels, as well as 
upgraded seaports and power stations. Production of all 
mineral commodities also was expected to increase in 
1995 because of the growing construction and tourism 
industries. Because of a resurgence in mining activity, 
Panama will be systematically reforming its mining laws 
to allow foreign companies the flexibility needed to 
conduct exploration activities and to form joint ventures. 
In the last 4 years, at least 45 different exploration 
projects have been conducted in Panama, 35 of them 
involving joint ventures, with many having foreign 
partners. According to numerous industry observers, as 
new gold mines come on-stream in the next 5 years, 
directed by either Adrian Resources or MinAmerica with 
Cypres/Amax, exports of precious metals were expected 
to overtake Panama's present nonmineral exports of 
bananas and shrimp. According to economists, 
investment in mining will continue to offer the strongest 
opportunities for expansion of capital in Panama. 


"Text prepared May 1995. 
Global Finance (New York): July 1994, pp. 39-42. Journal of Commerce (New 


York): Aug. 26,1994, p. 2A). Latin American Times (London): Sept. 1994. 

*Latin America Mining Record (London): Apr.-May 1994, p. 3. The Northern 
Miner (Toronto): Nov. 14, 1994, p. 1; Apr. 25, 1995, p. 1. 

*The Northern Miner (Toronto): Apr. 11, 1994, p. B10; Apr. 25, 1994 p. 1. 

‘Latin American Economy & Business (London): May 1994, p. 27. Randol 
International Ltd. (Golden, Colorado): Fall 1994. 

*LatinoMineria (Santiago): Feb. 1994, p. 14; May 1994, p. 57; Aug. 1994, p. 
4. Mining Engineering, The Society for Mining, Metallurgy, and Exploration 
(Littleton, Colorado): Don C. White. "Geology and Mineralization of the Santa Rosa 
Gold Deposits, Panama," Apr. 1994, pp. 346-349. Mining Journal (London): Apr. 
29, 1994, p. 310. The Northern Miner (Toronto): Арг. 11, 1994, p. B10; Aug. 8, 
1994, p. 1 

"Journal of Commerce (New York): Aug. 26, 1994, p. 2A. 

*General Agreement on Tariffs and Trade (Geneva): L/7426/Add.2, Aug. 19, 
1994, p. 13. 


Major Sources of Information 


Direccion General de Recurssos Minerales 
Ministerio de Comercio e Industrias 
P.O. Box 8515, Panama 5, Panama 
Telephone: (507) 36-1823; Fax: (507) 36-3173 

Refineria Panama S.A. 

Calle 39 y Avenida Balboa 
P.O. Box 5270, Panama 5, Panama 
Telephone: (507) 27-1433; Fax: (507) 27-0190 

Major Publications 

Dirección de Estadística y Censo, Panama: Panama 
en Cifras, annual. 

Dirección General de Recursos Minerals, Ministerio de 
Comercio ‘е Industrias, Panama: Panama, A 
Directory of Mineral Resources, Results from the 
National Mineral Inventory Project 1988-1990, 
1991, 11 pp.; The Mining Sector of Panama, 
1993. 

Latin American Mining Institute, Washington, DC: 
Mexico and Central America Investment and Mining 
Guide, annual. 


665 


ТАВГЕ 1 


PANAMA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 e/ 1994 e/ 
Cement e/ 300,000 300,000 250,000 300,000 350,000 
Clays: 
For cement 122,000 369,000 415,000 420,000 400,000 
For products 90,000 e/ 75,300 72,800 72,900 72,500 
Gold kilograms 85 194 250 255 275 
Lime e/ 3,000 1,320 1,500 1,500 1,750 
Petroleum refinery products e/ thousand 42-gallon barrels 8,470 3/ 8,000 9,000 9,500 10,000 
Salt, marine e/ 22,200 18,000 20,000 20,000 20,000 
Silver kilograms 41 91 162 165 175 
Stone, sand and gravel: 
Limestone: 
For cement 316,000 290,000 666,000 670,000 700,000 
For other uses 77,100 48,000 50,000 $5,000 57,000 
Sand and gravel thousand tons 470 1,940 2,450 2,500 2,700 
Sand and silica 14,800 17,600 22,600 22,500 22,500 
e/ Estimated. r/ Revised. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Includes data available through Apr. 27, 1995. 
3/ Reported figure. 
TABLE 2 
PANAMA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 
Major operating companies Location of 
Commodity and major equity owners main facilities Annual capacity 
Cement Empresa Estatal de Cemento "Bayano" Calzada Larga, Panamá Province 300 
(Government, 50%; private, 50%) 
Do. Cemento Panamá, S.A. (private, 10096) Quebrancha, Panamá Province 310 
Gold kilograms Minas Santa Rosa, S.A. (Greenstone Santa Rosa Mine, Veraguas Province 1800 
Resources Ltd. Canada, 100%) 
Do. do. Transworld Exploration, S.A. and Minera Remance Mine, Veraguas Province 293 
Remance (Peru) 
Do. do. Sociedad de Inversiones IXTAPA, S.A. Espíritu Santo de Cana Mine, Darién NA 
(private, 10096) Province 
Petroleum products million 42-gallon barrels Refinería Panamá, S.A. [Texaco Panama Inc. Las Minas, Colón Province 14 
(U.S.), 10096 
Silver kilograms Transworld Exploration, S.A. and Minera Remance Mine, Veraguas Province 200 


Remance (Peru) 


NA Not available. 


THE MINERAL INDUSTRY OF 


PAPUA NEW GUINEA 


By Travis Q. Lyday! 


The mineral industry was the cornerstone of the 
country's economy in 1994, as it had been since 1972 
when the world-class Panguna porphyry copper-gold 
deposit on Bougainville Island in North Solomons 
Province concluded its first full year of production. The 
country's gross domestic product (GDP) rose for the 
third successive year, growing at a rate of 3% in 1994. 
The minerals sector, however, including exploration 
programs, mining, and the associated construction and 
development undertakings, declined for the first time in 
4 years. 

Mining consisted of large, modern, mechanized 
operations, such as the Ok Tedi copper mine in Western 
Province and the Misima opencast and  Porgera 
underground-open pit gold operations in Milne Bay and 
Enga Provinces, respectively, as well as panning and 
crude sluicing activity by individuals and small gold 
mining companies. 


Government Policies and Programs 


The Government announced on December 8 that it was 
planning to divest all of its equity shares in the country's 
resource projects. Only a month earlier, the 
Government announced the reversal of its previous 
mineral resource policy by proposing to reduce a part of 
its holdings in the country's three largest resource 
undertakings—the Kutubu oil project, the Ok Tedi Mine, 
and the Porgera joint-venture operation.” Although the 
details were not finalized by yearend as to how and 
when the Government would sell off its interests in the 
various projects, the Government did explain that it 
would still acquire its legal entitlement of 30% in all 
new mining projects and 22.5% in all new petroleum 
projects by paying its share of sunk costs, but would 
then sell the equity holdings. Initial negotiations with 
the local landowners were to resolve the equity that they 
wanted and were able to pay for, with preference then 
given to selling to other Papua New Guineans prior to 
seeking new foreign investors.° 

In addition, the Government’s taking last year of an 
additional 15% equity in the Porgera Mine was to be 
abandoned because the Government had not paid its 
negotiated settlement price of almost $139 million* and 
still did not have the funds to do so.’ 


Environmental Issues 


Mining-related environmental matters were legislated 
under several statutes, including the following, noting 
the year of original enactment: the Environmental 
Planning Act (EPA), 1978; the Environmental 
Contaminants Act, 1978; the Conservation Areas Act, 
1978; the Water Resources Act, 1982; and the National 
Parks Act, 1982. 7 

The EPA required a review of the potential 
environmental impact of all natural resource extraction 
and industrial-. and human-development projects. If 
significant environmental or social impacts were 
foreseen, then an environmental plan, similar to a U.S. 
environmental impact statement, must be prepared 
describing any expected changes and the measures to be 
taken to minimize such changes. The environmental 
plan must be included as part of the feasibility study and 
include the details of all measures to be taken to 
safeguard the environment, including plans for 
rehabilitation.° 

Under the EPA, the responsibility for monitoring the 
impact on the environment from mining activities lay 
with the Department of Environment and Conservation 
(DEC). Until 1993, the country’s first two modern, 
world-class mining operations, the Panguna and Ok Tedi 
copper mines, were specifically excluded from the 
requirements of the Act because of their precedency. 
These mines were operated under contractual 
arrangements specifically developed for each of them in 
1974 and 1976, respectively, and the Department of 
Mining and Petroleum, rather than the DEC, was 
responsible for their environmental monitoring. The 
Government transferred in midyear 1993 the 
environmental responsibility for the Ok Tedi Mine to the 
DEC. This left, at least theoretically because of its total 
closure since May 1989, the country’s first large-scale 
mine at Panguna as the only one not legislated to be 
monitored for its impact on the environment by the 
DEC. 


Production 


Three mines (Misima, Ok Tedi, and Porgera), one gas 
project (Hides), and two petroleum fields (Agogo and 
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Iagifu-Hedinia) were in operation at the end of the year. 
These produced virtually all of the country's mineral 
production, excluding minor amounts of alluvial gold by 
individual panners and clays, sand and gravel, and stone 
for construction purposes. A fourth mine, the Panguna, 
remained closed throughout the year owing to civil 
unrest by Bougainville Revolutionary Army militants. 
(See table 1.) 


Trade 


Papua New Guinea has developed from a country 
dominated by subsistence agriculture and the export of 
the unrivaled cash crops of cocoa, coffee, and copra and 
palm oils in the early 1980's to one in which minerals 
and petroleum represent about 70% of the country's 
export revenues." Papua New Guinea remained the sixth 
largest exporter of gold in the world in 1994, primarily 
shipping to the Perth, Western Australia, refinery and 
mint. 

Gold from the Porgera Mine continued to account for 
about 40% of all export revenues and 10% of the 
Government's income. Virtually all nonfuel mineral 
production was exported in the form of doré, bullion, 
and copper-gold-silver concentrates. 

All petroleum production was exported from the 
marine export terminal in the Gulf of Papua and sold to 
refineries in Australia, Japan, and Southeast Asia. 


Structure of the Mineral Industry 


Papua New Guinea is a mineral-rich country with a 
modern mining industry. Mining was the only large- 
scale industry in the country, directly accounting for 
more than 30% of the GDP, estimated at $5.6 billion.? 
In addition to several large, world-class mining 
operations, there were numerous small-scale mining 
activities. The country has had a long history of mining, 
beginning in 1888 with the discovery of gold on what is 
now Misima Island, and was a world-class producer of 
copper and gold, ranking 1Oth in copper and 8th in gold, 
in 1994. (See table 2.) 


Commodity Review 
Metals 


Copper.—Since the closure of Bougainville Copper 
Ltd.'s Panguna Mine on Bougainville Island in North 
Solomons Province in 1989, all of the country's copper 
production continued to be from the Ok Tedi Mine on 
Mount Fubilan in the Star Mountains of Western 
Province, 18 kilometers (km) east of the border with the 
Indonesian Province of Irian Jaya. 

Virtually all the landowners living along the Ok Tedi 
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and Upper, Middle, and Lower Fly Rivers were joined 
during the year in a lawsuit originally launched on May 
5 by a Miripiki chief representing his clan of about 30 
people. The original writ was filed in Australia's 
Victorian State Supreme Court on behalf of the Papua 
New Guineans by the Australian specialist law firm 
Slater and Gordon of Melbourne, Victoria. The lawsuit 
sought compensation for alleged environmental damage 
resulting from the dumping of tailings from the Ok Tedi 
Mine into the Fly River system via the Ok Tedi River.? 
The nearly $3 billion suit was filed against BHP 
Minerals Holdings Pty. Ltd., the managing shareholder 
of the Ok Tedi Mine that has its headquarters in 
Melbourne." 

May 15 marked the 10th anniversary of mining at Ok 
Tedi, a decade in which the operation became one of the 
world’s leading producers and exporters of copper 
concentrate, accounting for more than 15% of Papua 
New Guinea’s total merchandise exports, including all of 
its copper and about 15% of its gold.'! 


Gold.—Progress toward acquisition of the Special 
Mining Lease (SML) for the Lihir prospect on Lihir 
Island, 600 km northeast of the Papua New Guinea 
mainland in New Ireland Province, remained stalled 
throughout 1994 as it had in 1993. However, the 
Government announced at yearend that the long-awaited 
SML would be granted by February 28, 1995." 
Development of the mine originally was due to 
commence in 1993, but internal wrangling within the 
previous Government administration over equity shares 
delayed issuance of the SML, which, in turn, held up the 
start of mine construction. 

Although at yearend the Lihir joint-venture project 
remained owned 80% by Kennecott Explorations 
(Australia) Ltd. (KEA), a subsidiary of the British- 
owned RTZ Corp., and 20% by locally-based Niugini 
Mining Ltd. (NML), it was expected that the 
Government would acquire its full 30% authorized stake 
in the $625 million project and then sell up to a 20% 
share to local landowners. KEA was expected to retain 
a 40% stake in Lihir, but make a 10% indirect interest 
available to Venezuelan Goldfields Inc. (Vengold), a 
Canadian junior mining company. NML was expected 
to raise its equity share in the project to 30%.” 
Development of the Lihir Mine was to be financed 
entirely by bank loans and a public float of Lihir Gold 
Ltd., the managing-holding company. Development was 
expected to take up to 28 months.'* 

The Misima open pit mine, 190 km east of the Papua 
New Guinea mainland on Misima Island, continued to 
operate at peak performance with high production rates 
and low operating costs. Gold production exceeded 
forecasts made early in the year, primarily due to 
higher-than-expected ore grades mined from the 


Kulumalia pit. The Kulumalia pit was developed early 
in the year as a source of soft ore to supplement harder 
ore mined at the main pit. The Kulumalia pit was 
essentially mined out by yearend, producing a total of 
3.6 million metric tons (Mmt) of ore grading 1.56 grams 
per metric ton, about 2546 higher than predicted. The 
Ewatinona pit, assessed at about 1.6 Mmt of soft, high- 
grade ore containing about 2,800 kilograms (kg) of gold, 
was being developed at yearend to replace the depleted 
Kulumalia pit.'? 

Australia’s Ramsgate Resources Ltd., via its 62%- 
owned subsidiary Oakland Pty. Ltd., won in conjunction 
with the local landowner group Kare-Puga Development 
Corp. (KDC) the hardrock mining rights at Mount Kare, 
18 km southwest of the Porgera Mine. Papua New 
Guinea's National Court confirmed early in the year that 
KDC held the title to the highly prospective Mount Kare 
hardrock gold prospect. The title had been relinquished 
more than a year earlier by CRA Minerals (PNG) Pty. 
Ltd. when CRA transferred to KDC the SML for the 
Mount Kare alluvial-colluvial gold prospect it had 
previously held in Enga Province.’ Oakland, under its 
agreement with KDC, had a 90% interest in the 
hardrock rights and 40% of the alluvial rights." 

Ramsgate entered into an agreement with Vengold that 
secured funding for the next stage of development at the 
Mount Kare project. Vengold was to spend $5 million 
on development in return for the right to buy into 
Ramsgate’s Oakland subsidiary. Ramsgate, in addition 
to its 62% interest, had an option over a further 35% 
owned by Menzies Gold NL. Under this agreement, 
Vengold would be able to progressively purchase up to 
a 71% equity in Oakland, with Ramsgate then holding 
26%, and Menzies the remaining 3%.'* 

Gold production of 32,123 kg at the Porgera Mine, 
130 km west of Mount Hagen and 600 km northwest of 
Port Moresby in Enga Province, was in line with 
forecasts made at the beginning of the year despite 
disruptions following a deadly explosion at the explosive 
facility and lower-than-predicted production from the 
underground East Zone that commenced early in the 
year. 

The contractor-operated Dyno Wesfarmers Ltd.’s 
explosive manufacturing facility was destroyed August 2 
by a blast that killed 11 people and severely interrupted 
Operations at the mine site. Full production at the mine 
was not resumed until August 14." The subsequent 
statutory Government inquiry concluded that the 
explosion was initiated in a pump used in the 
manufacturing process. 

The Porgera deposit was mined by both underground 
and open pit mining methods. The high-grade section of 
the ore body was mined underground using long-hole 
stoping methods. Underground production was extended 
into two new zones during the year to maximize 


production. The East Zone was brought into production 
early in the year, but mining difficulties hindered 
production. Ore production in the West Zone 
commenced during the last quarter with ore grades as 
expected and mining conditions considered good.” 

The staged expansion of the mine continued to offset 
declining ore grades and output benefited from the first 
full year of production since completion of the Stage 4A 
expansion in the final quarter of 1993.?! Stage 4B of the 
expansion was approved in mid-November and was to 
include an additional semiautogenous grinding mill and 
a large ball mill, a 300-metric-ton-per-day (mt/d) oxygen 
plant, and increased flotation, leaching, and lime 
production capacities, as well as an increase in power 
production at the natural gas generating station adjacent 
to the Hides Gasfield in Southern Highlands Province 
and the process water storage capacity at the Waile 
Creek Dam.? Open pit production capacity, increased 
from 60,000 mt/d to 100,000 mt/d during 1994, was to 
be expanded further to 150,000 mt/d in late 1995 to 
meet projected throughput from the Stage 4B expansion 
that was expected to be completed early in 1996. 
Grinding plant capacity after completion of Stage 4B was 
to increase from the yearend 1994 rate of 10,000 mt/d 
to 17,700 mt/d.? 

Union Mining NL, operator-manager with a 51% 
interest, and Macmin NL, 49%, were granted in the last 
quarter of 1994 a mining lease by the Department of 
Mining and Petroleum to develop the Wapolu Gold 
Project on Ferguson Island, 350 km east of Port 
Moresby in Milne Bay Province. Production was 
expected to commence from the Dagwalala and 
Didigayagaya pits in midyear 1995 at a rate of 
approximately 1,000 kg per year of gold.” 


Mineral Fuels 


Natural Gas.—BP Petroleum withdrew from 
negotiations with Japan’s Marubeni Corp. after failing to 
reach agreement on final terms for the sale of its natural 
gas exploration and production interests in Papua- New 
Guinea. The pullout was considered a blow to the 
country’s hopes of establishing a $5 billion to $10 billion 
liquefied natural gas (LNG) export project based on 
production from the Hides natural gasfield.~ ВР had 


' been considering a joint venture with Exxon Inc. of the 


United States to construct an LNG plant using natural 
gas from the massive Hides Field. 


Petroleum.—The Kutubu joint-venture petroleum 
project in Gulf and Southern Highlands Provinces of the 
Papuan Basin reached on October 14 the production 
milestone of 100 million barrels (bbl) produced since 
output started on June 21, 1992. Production levels 
averaged approximately 130,000 barrels per day (bbl/d) 
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during 1994, a slight decline from that of 1993. The 
Kutubu joint-venture was producing from the Agogo 
Oilfield, discovered in 1989, and the Iagifu-Hedinia 
Oilfield, discovered in 1986.25 

The Government signed in December an agreement for 
the construction by PNG Oil Refinery Pty. Ltd. of the 
planned $190 million oil refinery on Motukea Island in 
Fairfax Harbour, near Port Moresby. The refinery was 
to be able to process 30,000 bbl/d of crude using 
conventional processing technology. ОП from the 
Kutubu Project was to be used as the main component, 
although other light crudes also would be able to be 
refined. The refinery, in addition to direct import 
substitution, would establish a valued-added industry of 
12.596 and provide employment for 250, mainly local, 
people. PNG Oil Refinery, a consortium of several 
firms from Australia, Papua New Guinea, and the United 
States, allocated between 40% and 60% of the equity for 
Papua New Guinea institutions and landowners. 
Construction was slated to begin by mid-1995.”’ 

The country's only refinery, the small topping Iagifu 
Ridge Refinery 200 meters above Lake Kutubu, obtained 
a variance to its license in the last quarter of the year, 
enabling it to sell its products within the country. 
Previously, it could only produce a small quantity of 
aviation and diesel fuels used in conjunction with the 
Kutubu project itself. 


Reserves 


Papua New Guinea, part of the largest of the islands 
of Oceania, also had the greatest share of Oceania's 
mineral resources. However, only three major nonfuel 
mineral commodities—copper, gold, and silver—were 
produced. Although there was no immediate prospect of 
other major commodities being produced on a large 
scale, subeconomic resources of chromium, cobalt, and 
nickel were known. Mineral sands containing magnetite 
and titanomagnetite occurred at many locations around 
the coasts of Papua New Guinea. Minor quantities of 
platinum-group metals have been recovered from alluvial 
gold workings. Resources of bauxite were known on 
Manus Island in the Admiralty Islands and on New 
Ireland Island. In addition, lead, manganese, 
molybdenum, and zinc mineralization, as well as 
occurrences of industrial minerals, such'as limestone, 
phosphate guano, and phosphate rock, were known. 

Natural gas and petroleum potential was thought to be 
large, but proven reserves were only starting to be 
delineated. (See table 3.) 


Infrastructure 


Essential elements of the transportation infrastructure 
included 19,200 km of roads, including 640 km paved; 
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10,960 km gravel, crushed stone, or stabilized-soil 
surface; and 7,600 km unimproved earth. The length of 
inland waterways totaled about 10,940 km and was of 
little importance to the transportation industry. There 
were 18 principal airports with permanent-surface 
runways out of an aggregate of 504 in the country. 
International shipping ports included Lae, Madang, Port 
Moresby, and Rabaul, although operations were 
terminated indefinitely at the latter because of volcanic 
eruptions in September. There were no railroads. 
Electric generating capacity was 400 megawatts.? 

The vast majority of the in-place infrastructure in the 
country was concentrated in the Provincial capitals; 
therefore, the lack of infrastructure for most of the 
country remained a distinct hinderance for the minerals 
industry, including exploration, mine construction and 
development, and transportation of mined products. 


Outlook 


The terrorist activity that forced the closure of the 
Panguna Mine in May 1989, although contained, was 
still present. However, the security situation appeared 
to be improving and a resumption of mining at the 
property may be possible in the foreseeable future, 
although at considerable monetary expense. 

Local dissidence and landowner unrest at some 
mining-prospecting sites, such as occurred previously at 
Mount Kare and was incipient at other sites, appeared to 
be escalating along with the already proliferous urban 
street crime. 

These types of turmoil continued to make potential 
foreign investors anxious, thus slowing the initiation of 
new projects and affecting the tranquility at established 
projects. In addition, the Government's recent 
propensity to increase somewhat imperiously its equity 
share in some projects also has reduced investor 
confidence in the country. | 

The Government of Papua New Guinea, however, 
seemed determined to improve the country's investment 
climate and was beginning to reestablish plans for sound 
mineral property development by trying to reduce 
exposure to risk to foreign investors. 
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TABLE 1 


PAPUA NEW GUINEA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 
Copper, mine output, Cu content metric tons 170,000 204,000 193,000 204,000 206,000 
Gold, mine output, Au content cilogram 31,900 60,800 71,200 60,600 59,300 
Petroleum, crude thousand 42-gallon barrels = on 19,400 46,400 r/ 43,900 
Silver, mine output, Ag content ilogram: 115,000 125,000 95,500 96,100 75,700 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data through May 5, 1995. 


3/ In addition to the commodities listed, crude construction materials (common clays, sand and gravel, and stone) are produced, but output is not reported quantitatively, 
and available general information is adequate to make reliable estimates. 
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ТАВГЕ 2 


PAPUA NEW GUINEA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


Commodity 


thousand tons 


Do. do. 


(Metric tons unless otherwise specified) 


Major operating companics 
and major equity owners 

Ok Tedi Mining Ltd., operator. [BHP Minerals Holdings Pty. 
Ltd., managing sharcholder, 52%; Mineral Resources 
Development Co. (State of Papua New Guinea), 30%; and 
Metall Minin . of Canada, 18%] 

Bougainville Copper Ltd., operator and manager. [CRA Ltd., 
53.6%; public shareholders, 27.396; and Mineral Resources 


Location of Annual 
main facilities ity е/ 
Ok Tedi Mine, Mount Fubilan, Western 145 
Province 
Panguna Mine, Bougainville Island, 180 
North Solomons Province 1/ 


Development Co. (State of Papua New Guinea), 19.1%] 


Gold 


Lihir Joint Venture, operator and manager. [Kennecott 


Explorations (Australia) Ltd., 80%; Niugini Mining Ltd., 20%] Province 2/ 


Do. 


Misima Mines Pty. Ltd., operator and manager. [Placer 
Niugini Pty. Ltd., 80%; and Mineral Resources 


Development Co. (State of Papua New Guinea), 20%] 


Do. 


Do. 


Do. 


Oakland Pty. Ltd., operator and manager, 90%, and Kare-Puga 
Development Corp. (local landowner group), 10% 


Ok Tedi Mining Ltd., operator. [BHP Minerals Holdings Pty. 
Ltd., managing shareholder, 52%; Mineral Resources 
Development Co. (State of Papua New Guinea), 30%; and 
Metall Mining Corp. of Canada, 18%] 

Bougainville Copper Ltd., operator and manager. [CRA Ltd., 
53.6%; public shareholders, 27.3%; and Mineral Resources 
Development Co. (State of Papua New Guinea), 19.1%] 

Placer (PNG) Pty. Ltd., manager, 25%; Highland Gold 

Properties Pty. Ltd., 25%; RGC (Papua New Guinea) Pty. 
Ltd., 25%; and Mineral Resources Development Co. 


Lihir project, Lihir Island, New Ireland 18 
Misima Mine, Misima Island, Milne 6 
Bay Province 
Mount Kare deposit, 18 kilometers 5 
southwest of the Porgera Mine, Southern 
Highland Province 
Ok Tedi Mine, Mount Fubilan, Western 15 
Province 
Panguna Mine, Bougainville Island, 10 
North Solomons Province 1/ 
Porgera Mine, 130 kilometers west of 30 
Mount Hagen, Enga Province 


(State of Papua New Guinea), 25% 


Silver 


Misima Mines Pty. Ltd., operator and manager. [Placer 
Niugini Pty. Ltd., 80%; and Mineral Resources 


Misima Mine, Misima Island, Milne 
Bay Province 


100 


Development Co. (State of Papua New Guinea), 20%] 


Do. Ok Tedi Mining Ltd., operator. [BHP Minerals Holdings Pty. Ok Tedi Mine, Mount Fubilan, Western 30 
Ltd., managing shareholder, 52%; Mineral Resources Province 
Development Co. (State of Papua New Guinea), 30%; and 
Metall Mining Corp., 18%] 
Do. Placer (PNG) Pty. Ltd., manager, 25%; Highland Gold Porgera Mine, 130 kilometers west of 5 
Properties Pty. Ltd., 25%; RGC (Papua New Guinea) Pty. Mount Hagen, Enga Province 
Ltd., 2596; and Mineral Resources Development Co. 
(State of P New Guinea), 25% 
Natural gas BP Petroleum Development Ltd., operator and manager, Hides Gasfield, Southern Highlands 425 
thousand cubic meters per day 92.5%, and Oil Search Ltd., 7.5% Province | 
Petroleum Chevron Niugini Pty. Ltd., operator and manager, 19.375956; Kutubu Project (Agogo and Iagifu-Hedinia 140 
thousand 42-gallon barrels per day BP Petroleum Development, 19.37596; Ampol Exploration Oilfields), Gulf and Southern Highlands 
Ltd., 16.46%; BHP Petroleum (PNG) Inc., 9.69%; Oil Provinces 
Search Ltd., 7.76%; Merlin Pacific Petroleum Co., 4.8496; 
and Petroleum Resources Kutubu Pty. Ltd. (State of 
Papua New Guinea), 22.5% 
Do. do. Barracuda Pty. Ltd., operator and manager, 20%. Southern South East Gobe Oilfield, Gulf Province 40 
Highlands Petroleum, 50%; Oil Search Ltd., 20%; 
Nomenco PNG Oil Co., 796; and Mountains West 
Exploration Inc., 3% 
e/ Estimated. 


1/ Closed since May 1989 because of civil unrest. 
2/ Waiting for Special Mining Lease to be issued by the Government, enabling development of project to proceed. 


ТАВГЕ 3 
PAPUA NEW GUINEA: RESERVES OF MAJOR MINERAL COMMODITIES, BY DEPOSIT, FOR 1994 


Commodity, deposit, and location | Reserves e/ 
Copper: 
Ok Tedi, Western Province 32 million tons ore grading 2.3% copper. 
510 million tons ore grading 0.69% copper. 
Pan North Solomons Province 710 million tons ore ing 0.4% copper. 
Wafi, Morobe Province 19 million tons ore grading 1.4% copper. 
Gold: 
Lihir, New Ireland Province 188 million tons ore ing 3.6 s gold per ton. 
Misima, Milne Bay Province 35.7 million tons ore grading 1.21 grams gold per ton. 
Mount Kare, Enga Province 3 million cubic meters alluvium grading 5 grams gold per cubic meter. 
Nena (Frieda River), West Sepik Province 32 million tons ore ing 0.58 old per ton. 
Ok Tedi, Western Province 510 million tons ore ing 0.63 old per ton. 
Panguna, North Solomons Province 710 million tons ore grading 0.49 gram gold per ton. 
Porgera, Enga Province 65.4 million tons ore grading 4.6 grams gold per ton. 
Tolukuma, Central Province 700,000 tons ore grading 13.3 grams gold per ton. 
Wafi, Morobe Province 19 million tons ore grading 1.9 grams gold per ton. 
Wapolu, Milne Bay Province 2 million tons ore grading 2.4 grams per ton. 
Petroleum: 
Hides Gasfield, Southern Highlands Province 6 trillion cubic meters recoverable natural gas. 


Kutubu Project (Agogo and Iagifu/Hedinia 
Oilfields), Gulf and Southern Highlands 
Provinces 275 million barrels recoverable petroleum. 
Silver: 
Misima, Milne Bay Province 35.7 million tons ore grading 11.0 grams silver per ton. 
Panguna, North Solomons Province 530 million tons ore grading 1.18 grams silver per ton. 
Porgera, Enga Provi 585 tons recoverable silver. 


Tolukuma, Central Province 700,000 tons ore grading 37 grams silver per ton. 
e/ Estimated. 
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THE MINERAL INDUSTRY OF 


PERU 


By Alfredo C. Gurmendi! 


Peru is the third largest country in South America, 
bordering Brazil and Bolivia in the east, Colombia and 
Ecuador in the north, and the South Pacific Ocean 
between Ecuador and Chile in the west. Peru has three 
natural regions: "costa," western coastal plain; "sierra," 
high and rugged Andes in the center; and "selva," 
eastern. lowland in the Amazon Basin. More than 
one-half of the country is covered by forests. Most of 
Peru's minerals are mined in the Andes and its foothills. 

After the stabilization of the Peruvian economy 
through strict fiscal actions, 1994 was one of the most 
active and productive years for the mining sector. Peru 
continued to be a major world supplier of arsenic, 
bismuth, copper, gold, lead, molybdenum, silver, and 
tellurium. The country was the third largest producer of 
silver, following Mexico and the United States, and 
produced more than 17 metallic and 30 industrial 
minerals. In Latin America, Peru was the leading 
producer of zinc. 

In 1994, Peru, with a population of almost 24 million, 
had a gross domestic product (GDP) of about $79 
billion.^ The mining and quarrying sectors accounted 
for 4.776 of GDP. Nonferrous metals refining, iron and 
steel, and industrial minerals accounted for 6.1% of 
GDP, while hydrocarbon extraction and petroleum 
refining accounted for 4.6% of GDP. Thus, minerals 
and related industries were 11% of Peru's 1994 GDP. 
Mining export revenues, including petroleum, 
represented about 48% of Peru's total export earnings. 

The Peruvian GDP declined 2.7% in 1992, 
experienced a 7% growth during 1993, and 12.7% in 
1994. The inflation rate was reduced from about 55% in 
1992 to 39.5% in 1993 and 15.4% in 1994. The 
country’s total foreign debt amounted to almost $23 
billion and its reported net international reserves were 
about $6 billion by yearend 1994. 

During 1994, the Peruvian Government succeeded in 
its efforts to pacify the country and stabilize the 
economy, which was seen by foreign investors as a 
distinct sign of the real changes that took place in Peru 
and making it the most attractive open-market economy 
in Latin America. The country slashed subsidies and 
tariffs, freed foreign exchange and interest rates, 
liberalized international investment rules, and embarked 
On a sweeping privatization process. 

According to the "Carta Minera’s ANUARIO" of the 


Andean Air Mail & Peruvian Times, Lima, and the 
"Sociedad Nacional de Minería y Petróleo" (SNMP), the 
Peruvian privatization program began on July 19, 1991. 
During 1994, the Government privatized 29 firms 
collecting $2.6 billion; investment commitments to 
modernize and expand operations were $2 billion. 

Privatization of state-owned mining companies was 
expected to continue during the 1995-96 period. The 
state-owned firms, "Empresa Minera del Centro del Perú 
S.A. (CENTROMIN PERU S.A.), the largest mining 
company, and Petróleos del Peru S.A. (PETROPERU, 
which changed to PERUPETRO), will be offered for 
sale next year. 


Government Policies and Programs 


The Peruvian Constitution of December 1993 promotes 
and protects domestic and international investments. The 
dramatic changes in Government policies and the 
rebounding of Peru's economy resulted in a boom in 
foreign investment. The Lima Stock Exchange (LSE), 
fueled by international investors, responded with annual 
yields in excess of 10046 during 1993-94. Peru presented 


fewer risks than any other country in Latin America and, 


as a result, was attracting more international 
corporations; institutional investors also were looking for 
business opportunities in the country. 

After strict fiscal measures during the last 3 years, 
reduced taxes and tariffs, a favorable 1993 Constitution 
for investment, an open market economy, and a 
privatization program, the Government succeeded in 
bringing the country's economy back to a competitive 
position. All of these reforms generated great 
confidence, attracting investment and creating business 
opportunities in Peru. 

The privatization process was managed by the 
Comisión de Promoción de 1а Inversión Privada 
(COPRI), and responsibility for specific privatization 
was vested in special committees, (Comités de 
Privatización (CEPRI), whose members were selected 
from the ranks of leading professionals and officials, 
mainly from the private sector. 

Legislative Decree 662 of August 29, 1991, was 
enacted as the Foreign Investment Promotion Law. 
Supreme Decree No. 014 of June 2, 1992, was enacted 
as the general text of the Mining Law. Decree 109 of 
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June 12, 1981, and Decree 708 of December 14, 1991 
(liberalizing the General Mining Law), were contained 
in this general text. Legal procedures to obtain mining 
rights were made easier by the enactment of 
complementary legislation, Supreme Decree No. 018 of 
July 9, 1992. The Government no longer had exclusive 
control over exploration, mining, smelting, and refining 
of metals and fuel minerals. Individuals and private 
companies are allowed to hold mining permits in Peru. 

The state-owned PERUPETRO managed 
energy-related activities for the ^ Government. 
PERUPETRO is headquartered in Lima and has offices 
in Iquitos and Talara that supervise operations in the 
jungle and the northwest region, respectively. All 
mineral resources, including geothermal resources, 
belonged to the Government of Peru. The Government 
granted concessions for use by the State, private 
companies, and individuals. The administration and 
management of all mining activities rested in the 
executive branch. From the early 1970’s until 1991, all 
gold produced in Peru had to be sold to the 
Government’s Mining Development Bank (Banco 
Minero), abolished in 1992. Since then, the Central 
Bank had the legal authority to buy gold. 

The Electrical Concession Law of November 1992 
provided the framework for the participation of the 
private sector in the electrical public service. 


Environmental Issues 


The Environmental Law 25763 of October 11, 1992, 
and its environmental regulations mandated by Supreme 
Decree 016-93-EM and modified by Supreme Decree 
059-93-EM established the Peruvian environmental and 
regulatory norms for the mining sector. 

Environmental impact studies for each phase of mining 
and petroleum operations were required by the 
Environmental and Natural Resources Law, Decree Law 
611 of September 1990. Hydrocarbons, guano deposits, 
and mineral-rich waters were exempted from that law. 
Hydrocarbon activities were the responsibility of the 
Ministry of Energy and Mines (MEM). 

The General Directorate of Environmental Affairs 
(DGAA), established in 1991 within the MEM as the 
Competent Authority, has the responsibility to address 
environmental problems resulting from energy and 
mining activities, and is mandated to implement the 
current environmental code and regulations. During 
1994, the National Council for Environment (Consejo 
Nacional del Ambiente) was created by Law No. 26410 
and progress has been made to date in database 
information reported by energy and mining firms under 
the Preliminary Environmental Assessment (EVAP), 
Environmental Impact Assessment (EIA), and 
Environmental Adjustment and Management Program 
(РАМА). However, concrete followup activities still 
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need to be undertaken to ensure the DGAA’s 
strengthening and restructuring in a manner that would 
enhance its efficiency in carrying out environmental 
planning, intersectoral coordination, and environmental 
management. 


Production 


During 1994, according to the ANUARIO for 1993-94 
and SNMP, the Carachugo and Maqui-Maqui mines 
were the largest gold producers of the country. 
ANUARIO’s statistics indicated substantial increases for 
Peruvian metals, minerals, and petroleum production 
compared with 1993. (See table 1.) 


Trade 


While the Latin American region was experiencing a 
dramatic economic upsurge as it neared the turn of the 
century, Peru, as a member of the Andean Common 
Market (ANCOM, comprised of Bolivia, Colombia, 
Ecuador, Peru, and Venezuela), sold about 8% of its 
exports to the other ANCOM members and almost 5% 
to the other countries in Latin America. ANCOM was 
established as a free trade block by the Cartagena 
agreement. During the past few years, trade with other 
Andean countries was less than 10% of total Peruvian 
trade. In an attempt to increase interregional trade, 
ANCOM sought to unify external tariffs. Also, Peru 
recently became eligible to apply for benefits under the 
United States Andean Trade Preference Act. 

During 1994, the country’s mining production, valued 
at $2.1 billion, increased by almost 5% compared to 
1993, of which an estimated $1.9 billion was exported. : 
Peru’s export earnings, including petroleum, amounted 
to $2.1 billion or 48% of its total exports of $4.5 billion. 
Imports increased by 37% to $5.6 billion, creating a 
deficit of $1.1 billion. Peru imported crude oil valued 
at $319 million, which created a trade deficit of $141 
million for the energy sector. 


Structure of the Mineral Industry 


Peruvian mining law defined large-scale companies as 
those producing more than 5,000 metric tons per day 
(mt/d) of ore. Medium-scale companies were those with 
a daily output of 350 to 5,000 mt. Small companies 
produced less than 350 mt of ore daily. The largest 
state-owned mining companies are CENTROMIN PERU 
S.A. and Empresa Minera del Peri, S.A. (MINERO- 
PERU). Souther Peru Copper Corp. (SPCC), also a 
large mining company, is privately owned. Large 
companies produced about 95% of the Nation’s copper, 
100% of iron ore, 40% of lead, 30% of silver, and 40% 
of zinc. The medium-sized companies accounted for 5% 
of copper, 55% of lead, 60% of silver, and 55% of zinc 


outputs. The largest gold producer in the country is 
YANACOCHA, which invested $88 million last year to 
bring into production the Maqui-Maqui Mine, a second 
gold operation near to the Carachugo Mine. Private 
companies, mostly controlled by local interests, 
dominated the medium and small mining operations. 

During 1993-94, three state-owned companies were 
privatized: Empresa Minera Especial Tintaya S.A. 
(TINTAYA), which was acquired by a consortium of 
Magma Copper Co. and Global Magma Ltd., of the 
United States for $273 million and included a 
commitment to invest $85 million to improve and 
modernize its mining activities; the Cajamarquilla zinc 
refinery, purchased by Cominco Ltd., of Canada (87%), 
and Marubeni Corp. of Japan (1396), for $193 million 
with a commitment to invest $20 million; and the Ilo 
copper refinery, which was acquired by SPCC, for $68 
milion and featured a commitment to invest an 
additional $20 million to modernize the refinery during 
the next 3 years. SPCC continued with its $300-million 
investment to improve operations and to conduct 
environmental projects; SPCC invested about $56 million 
alone in 1994. 

Petroleum activities were administered by the 
state-owned PERUPETRO. The new hydrocarbon law 
eliminated the company's exclusive rights in the 
industry, such as control over secondary recovery 
operations, refining, and the importation and subsequent 
resale of crude petroleum and byproducts. The law 
enhanced oil and gas exploration and production contract 
terms, which resulted in an increased number of 
domestic and foreign firms expressing interest in 
participating in exploration contracts with PERUPETRO 
(See table 2.) 


Commodity Review 
Metals 


Copper.—In 1994, according to ANUARIO for 
1993-94 and SNMP, Peru’s copper mine output 
increased to 383,756 mt of copper content from its mine 
operations, or about 4% compared with 1993, with a 
value of $834 million. SPCC remained the largest 
copper producer in the country with an output of 
242,976 mt of copper content from its mine operations 
at Toquepala and Quajone open pits, slightly higher than 
that of 1993 (241,891 mt). Toquepala produced 102,796 
mt of blister copper containing 49 mt of silver and 2,316 
mt of molybdenite. Cuajone's production was 140,723 
mt of blister copper containing 55 mt of silver and 2,319 
mt of molybdenite. 

TINTAYA, Peru's second largest copper producer 
privatized in 1994, produced 46,930 mt of copper 
content, while refined copper production from SPCC's 
Ilo refinery amounted to 111,572 mt of copper cathodes. 


CENTROMIN, the state-owned mining company 
scheduled to be privatized in 1995-96, reported a total 
production of 32,470 mt of copper content from its 
seven base metal mines, while its smelting and refining 
complex at La Oroya produced 44,441 mt of refined 
copper, a figure slightly higher than that achieved in 
1993. 

Cyprus Minerals Company, a U.S. firm based in 
Denver, Colorado, the new owner of the Cerro Verde 
copper open pit, invested about $40 million to modernize 
the crushing facilities at the mine site. The company 
reported a production of 20,461 mt of copper content. 
Other copper content producers were Cfa Minera 
Pativilca, a private mining company, 6,153 mt; and Cía 
Minera Condestable S.A., privatized in 1992, 4,507 mt. 
An additional 20,157 mt came from medium- and 
small-sized mines throughout the country. 


Gold.—In 1994, Peru’s gold production more than 
doubled from the previous year, amounting to 46 mt; the 
country exported 31 mt of gold valued at $381 million. 

YANACOCHA, owned by Newmont Mining Co. of 
the United States (38%); Cia. de Minas Buenaventura of 
Peru (32%); France's Bureau де Recherches 
Géologiques et Miniére (BRGM) through its subsidiary 
Compagnie Francaise des Mines (2576); and the World 
Bank's International Finance Corporation (5%), 
completed a $113 million investment in its gold mines 
and remained the largest gold producer in the country 
with 10.2 mt of gold for 1994. After the opening of the 
Maqui-Maqui Mine in October 1994, the company was 
expected to increase gold production to 16 mt in 1995. 
Newmont has identified and partially measured a 
geologic resource of more than 186 mt of gold in nine 
deposits within the Yanacocha Gold District. 

Gold recovered as a byproduct from the concentrates 
of the Nation’s polymetallic mines amounted to 4 mt. 
Other private gold producers in 1994 were Minera 
Aurifera Retamas, 3.1 mt; Cfa. Minera Poderosa, 2.5 
mt; and Consorcio Minero Horizonte, 1.5 mt. Cía. de 
Minas Orcopampa S.A., Buenaventura's subsidiary, 
produced 1.1 mt of gold as a byproduct of its base metal 
concentrates. Other medium-sized operations and small 
mines reported 5.6 mt, and an unknown number of 
"garimperos" (informal individual miners) accounted for 
almost one-half, or 17.1 mt, of gold produced in the 
country. 

The southeastern Andes have well-known gold placers 
on the Inambari River and its tributaries. Placer gold 
production was concentrated in the Inca and Mariategui 
Regions, although gold was recovered from placers in 
rivers and streams throughout the jungle. 


Iron and Steel.—In 1994, Hierro Peru S.A. 


(HIERROPERU) owned Бу China's Shougang 
Corporation, produced 4.8 million metric tons (Mmt) of 
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iron ore. Although still below the plant capacity, 
HIERROPERU announced plans to continue increasing 
its output. The Marcona Mine produced all types of iron 
exports, such as pelletized fines, blast furnace pellets, 
and sinter feed. In 1994, the company exported 6.8 
Mmt of iron ore, valued at $105 million, through the 
Port of San Nicolás, 15 kilometers (km) from the 
Marcona Mine, to Argentina, China, Japan, South 
Korea, and the United States. Domestic sales were 
made to Empresa Siderúrgica del Perú. 


Lead and Zinc.—In 1994, Peru produced 226,350 mt 
of lead content and 682,387 mt of zinc content. Both 
lead and zinc production increased by 4.396 and 2.896, 
respectively, compared with 1993 mine outputs. 

Zinc metal was refined at the SPCC's Cajamarquilla 
plant (113,156 mt) and at CENTROMIN's La Oroya 
plant (68,624 mt). CENTROMIN also reported a 
production of 87,440 mt of refined lead and continued as 
the leading lead-zinc producer from its seven mines and 
smelting and refining complex at La Oroya. 

Cía Minera San Ignacio de Morococha, S.A. remained 
the country's largest private zinc producer with 70,376 
mt. Cía Minera Santa Luisa, a subsidiary of Mitsui 
Mining Company of Japan, produced about 39,852 mt of 
zinc and 16,429 mt of lead from its Huanzalá Mine. 

Cía. Minera Milpo, S.A., the largest private lead 
producer in Peru, reported 21,362 mt of lead and 40,397 
mt of zinc outputs in 1994. Міро operated a 
lead-zinc-silver deposit in the Central Mining District, 
Andrés Avelino Cáceres Region, northeast of Lima. This 
company was 73.896 owned by local shareholders and 
26.2% by foreign investors. 

Cía. Minera Atacocha, S.A., also operated in the 
Central Andes Cáceres Region. The Atacocha Mine, 15 
km northeast of Cerro de Pasco, produced about 30,071 
mt of zinc and 15,649 mt of lead in 1994. 


Silver. —Production increased about 9.4% to 1,785 mt 
in 1994, making Peru the world's third largest producer, 
after Mexico and the United States. The medium-sized 
companies accounted for 55% of total output; large 
mining companies contributed 30%; апа small 
companies, the remaining 15%. 

Peru operated at least 30 silver mines in 1994. The 
most important were Andaychagua, Arcata, Carolina, 
Cuajone, Casapalca, Caylloma, Cerro de Pasco, 
Cobriza, Julcani, El Brocal, Millotingo, Morococha, 
Orcopampa, Santa Luisa, Toquepala, Uchucchacua, and 
Yauricocha. 

In 1994, CENTROMIN led silver producers in the 
Nation's total output, with 572 mt. Buenaventura and its 
subsidiary, Orcopampa, dominated the medium-sized 
silver mining sector with 166 mt, or 18%, of the 
country's total silver production. 
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Tin.—Minsur, S.A. was Peru's only tin producer in 
1994. Production from its San Rafael Mine in 
Mariátegui Region was 20,046 mt of tin, a 46.596 
increase from that of 1993. Thus, Peru was the second 
largest tin producer in Latin America after Brazil. 
According to Carta Minera, Peru's proven and probable 
tin reserves amounted to 7.8 million metric tons (Mmt), 
grading 5.5% metal content; this grade was reported to 
be the highest in the world. Bolivia and Brazil, other 
world-class producers of tin, had a metal content of only 
1% and 2%, respectively. Tin concentrates were 
exported to Brazil and Thailand. 


Tungsten.—Two private companies in Peru were 
mining tungsten at the Pasto Bueno Mine in Ancash and 
at Regina in Puno Region. The Palca XI Mine in Puno, 
operated by Sociedad Minera Regina, was the main 
producer. In 1994, production decreased to 256 mt or 
almost 36% from that of 1993, mainly because of lower 
world market prices. 


Industrial Minerals 


Cement.—Five cement companies operated in Peru, 
including Cementos Lima, S.A.; Cementos Norte 
Pacasmayo, S.A.; Cemento Andino, S.A.; Cementos 
Yura; and Cementos del Sur. The Government was 
planning to sell its 48.87% share in Cementos Lima, 
S.A., the country's main cement producer. The 
company produced about 850,000 mt of cement in 1994, 
about 40% of Peru's total cement output. The Atocongo 
has a design capacity of 1 million metric tons per year 
(Mmt/a), with limestone quarries nearby. Most of the 
cement was exported primarily to Chile via the firm's 
own pier at Port Conchan, about 8 km from the plant. 
The company also operated the small Rioja cement plant 
in San Martín Region using Chinese equipment. 
Cementos Norte Pacasmayo, S.A. was the second largest 
cement company in Peru, accounting for 21% of total 
production. It has an installed capacity of 1 Mmt/a, with 
a plant utilization of 47926. The plant is 670 km north of 
the Panamerican Highway in Pacasmayo, La Libertad 
Region. 


Fertilizers.—Phosphate and potash deposits in the 
Sechura Desert, in the Grau Region of northern Peru, 
have been studied intermittently since the late 1950's. 
The phosphate deposits of Bayóvar, also in northern 
Peru, had proven reserves of 570 Mmt, but were 
covered by sand and recent landslides. In 1994, only 
37,381 mt of phosphate was produced. The 
90,000-mt-per-year (mt/a) phosphate plant was operated 
by Empresa Minera Regional Grau Bayóvar, S.A. 
Phosphate shipments continued to New Zealand under a 
100,000-mt contract signed with Norphos International 
Ltd. of Auckland, New Zealand. Other shipments went 


to Chile and Costa Rica through the Port of Райа. 

In addition to the oil refineries, PERUPETRO also 
operated five industrial plants. The company closed its 
unprofitable fertilizer and carbon black plants, as well as 
a solvent complex, as part of its reorganization plan. 
However, its natural gas and the oil lubricants plants 
remained open. 


Mineral Fuels 


Liquid fuels provided more than 60% of Peru's total 
energy requirements. Petroleum accounted for 23% of 
energy consumption, and electricity met 10% of energy 
demand. Natural gas supplied 7% of the country's 
energy mix. Gas was projected to provide a significantly 
increased share with the development of the fields in the 
Camisea area. 

Peru's largest coal deposits are at Alto Chicama, 140 
km north of Trujillo in La Libertad Region. Other coal 
deposits occur in the Cuenca del Santa in the Магайбп 
Region and coal basins of Goyllarisquizga and Hatun 
Huasi in the Cáceres Region of central Peru. 

Natural gas was primarily piped from the Talara Basin 
in the Grau Region to the Talara refinery on the coast. 
Two gasfields in the Ucayali Basin were candidates for 
development. Peru's proven natural gas reserves at the 
end of 1994 were estimated at 196 billion cubic meters 
(m^. The Aguaytia gasfield, approximately 41 km 
west-northwest of Pucallpa, had proven reserves of 12.5 
billion m? of gas and 13.2 million barrels (Mbbl) of 
condensate. The country's largest potential gasfield is 
Camisea in Cuzco. The San Martín and the Cachiriari 
prospects at Camisea had estimated potential reserves of 
about 305.8 billion m? of gas and 725 Mbbl of 
condensate (natural gas liquids). The fields are distant 
from potentially accessible markets; however, 
infrastructure must be developed. 

In 1994, petroleum production in Peru averaged 
127,300 barrels per day (bbl/d) compared with 1993's 
output of 126,280 bbl/d. However, for the eighth 
consecutive year, the country imported crude oil and 
petroleum products to satisfy its internal demand. 

Peru's total crude oil production of 46 Mbbl in 1994 
came from PERUPETRO, 36%; Occidental Petroleum 
Corp. of the United States, 43%; Petrotech of Peru, 
15926; and the consortium Oxi-Bridas of Peru, 496. About 
66% of the country's crude oil production came from the 
jungle blocks; the remaining was produced at the coastal 
and offshore fields in the north of Peru. 

There were 18 identified oil basins in the country, 
covering 84 million hectares. Offshore and coastal 
basins were, from north to south, Tumbes-Progreso, 
Talara, Lancones, Sechura, Trujillo, Salaverry, Lima, 
Pisco, Moquegua, and Mollendo. Interior basins were, 
from north to south, Магайбп, Santiago, Bagua, 
Huallaga, Ucayali, Ene, Madre de Dios, and Titicaca. 


Most production was from fields in the Магайбп and 
Talara basins. Seven of the basins reportedly have yet 
to be drilled. Peru’s petroleum reserves have been 
declining and were estimated at about 400 Mbbl in 1994, 
compared with the 1981 peak of 835 Mbbl. 

In Peru, 12 of the 20 private oil companies were 
American, including Petrotech International Corp. of 
Delaware, which won the bidding to operate for 20 years 
the offshore reserves of Petrotech. Mobil Exploration & 
Producing Peru Inc. had contracted to explore blocks 28, 
29, 30, and 53 in the Upper Huallaga Valley and 
continued seismic and geological studies in the northern 
portion of its property, just south of PERUPETRO's 
block 8. 

The largest oil refinery in Peru was La Pampilla, with 
a capacity of about 102,000 bbl/d. The second largest 
oil refinery in Peru, Talara, had a capacity of about 
60,000 bbl/d. Smaller refineries were in Conchan, 
Iquitos, and Pucallpa. 


Infrastructure 


The country had 1,801 km of railroads and 69,942 km 
of roads, of which 7,459 km were paved and 13,538 km 
were unpaved. There were 8,600 km of navigable 
waterways and tributaries to the Amazon River system, 
and 208 km of waterways into Lake Titicaca. 

Peru had an installed electrical generating capacity of 
5,042 megawatts (MW), 60% of which came from 
hydroelectric plants. Power and telecommunication 
lines, railroads, and roads in the Andes were subject to 
damage by landslides. 

Important mineral industry ports included Callao, Ilo, 
Matarani, Paita, San Nicolás, and Talara on the Pacific 
Ocean and Iquitos on the Amazon River. Also, a 
petroleum depot was at Bayóvar, servicing the 800-km 
North Peru crude oil pipeline. Natural gas and liquid gas 
were transported through a  64-km pipeline. 
PERUPETRO employed pipelines, coastal tankers, 
trucks, railway cars, and barges to supply crude oil and 
products to its 6 refineries, 20 sales plants, and 6 airport 
stations throughout the country. 


Outlook 


Peru's economy rebounded as strong capital flow from 
domestic and foreign investors helped to push growth to 
12.7%. Foreign investment, after 20 years of absence, 
returned to the country, attracted by the Government's 
continued privatization program and its sound political, 
fiscal, and economic policies. 

Paving the road to the country's economic recovery 
were fiscal austerity, hyperinflation control, 
privatization, reduced taxes and tariffs, new financial 
conditions and arrangements for its mounting external 
debt, a new 1993 Constitution that promotes and protects 
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investment, and the country's economy becoming 
increasingly market-oriented. These reforms were also 
expected to bring long-term benefits to the energy, 
mining, and mineral processing industries. 

Peru's austerity program eliminated government price 
subsidies; with high inflation under control, monthly 
price increases eased to the single-digit level. Ву 
working with the International Monetary Fund, the 
World Bank, and the Inter-American Development Bank, 
Peru succeeded in ending its arrears by March 1993. 

With additional privatizations scheduled for 1995-96, 
prospects for the mining and oil and gas industries were 
expected to continue improving. Mineral industry output 
was expected to increase in 1995 in spite of lower prices 
for Peru's main mineral exports, base and precious 
metals; moreover, the medium- and long-term outlook 
for the mining sector was positive. The petroleum 
sector also improved in 1994. PERUPETRO, the 
former PETROPERU, planned to privatize some of 
PETROPERU’s operations during the 1995-96; however, 
the Government would retain a 40% interest in the 
refineries. 

Peru's privatization program was to continue acting as 
a catalyst to reactivate the entire mineral sector. During 
1991-94, the Government had privatized 49 state-owned 
firms. About 130 state-owned companies, including 
electrical, mining, and petroleum units, were scheduled 
to be privatized during 1995-96. 

Investment studies for new energy production projects 
were being drafted with the support of the 
Inter-American Development Bank and the World Bank. 
Also, planning was underway to privatize or form joint 
ventures in existing power companies. New investments 
in the mining sector were considered to amount to about 
$8 billion during the next 5 years, of which $1.8 billion 
would be dedicated to exploration of minerals; $2 billion 
for the expansion of current mine operations; and $4.2 
billion in developing new mines. PETROPERU was in 
the process of being privatized. The energy, mining, 
and related industries remained the most optimistic and 
promising prospects for the Peruvian economy. 


"Text prepared July 1995. 

?Where necessary, values have been converted from Peruvian nuevos 
soles (S/.) to U.S. dollars using the average exchange rate for 1994 of 
S/.2.18=US$1.00. 
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Major Sources of Information 


Dirección General de Minería 
Ministerio de Energía y Minas 
Avenida Las Artes, Urbanización San Borja, 
San Isidro, Lima 41, Peru 
Telephone: 750065 
Dirección General de Hidrocarburos 
Ministerio de Energía y Minas 
Avenida Las Artes, Urbanización San Borja, 
San Isidro, Lima 41, Peru 
Telephone: 750065 
Instituto Geológico Minero y Metalúrgico INGEMMET) 
Jirón Pablo Bermúdez 211 
Apartado 889 
Lima 100, Peru 
Telephone: 336234 
Empresa Minera del Centro del 
(CENTROMIN PERU S.A.) 
Avenida Javier Prado Este 2155 
Lima 41, Peru 
Telephone: 761010 
Petróleos del Perá S. A. (PERUPETRO) 
Paseo de la Republica 3361 
San Isidro 
Вох 3126 and 1081 
Lima 27, Peru 
Telephone: 413972 
Facsimile: 425416 


Perú S.A. 


Major Publications 


Andean Air Mail & Peruvian Times, S.A., Lima: Carta 
Minera у Panorama Petrolero, weekly. 

International Trade Administration, U.S. Department of 
Commerce, Washington, DC: Foreign Economic 
Trends and Their Implications for the United States, 
Peru, annual. 

Latin American Mining Institute, Washington, DC: The 
South American Investment and Mining Guide, 
annual. 

Ministerio de Energia y Minas, Lima: Anuario de la 
Minería del Perú, annual. 

U.S. Central Intelligence Agency, Washington, DC: 
The World Factbook, annual. 

U.S. Embassy, Lima, U.S. Department of State: 
Industrial Outlook Report on Minerals, annual. 


ТАВГЕ 1 
PERU: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 е/ 
METALS 


Antimony: 


Mine output, Sb content 307 1/ 278 1/ 339 240 1/ 460 1/ 

Metal 313 227 311 195 1/ 379 4/ 
Arsenic, white 3/ 500 е/ 661 644 1/ 391 r/ 286 4/ 
Bismuth: 

Mine output, Bi content $55 e/ 610 e/ 550 е/ 1,000 e/ 1,000 

Metal 521 377 т/ 419 r/ 937 r/ 871 4/ 
Cadmium: 

Mine output, Cd content 378 526 r/ 500 е/ 500 е/ 600 

Metal 265 138 r/ 399 r/ 472 1/ 507 4/ 
Chromium, mine output, Cr content e/ 400 410 400 400 400 

Mine output, Cu content 318,000 382,000 | 369,000 375,000 r/ 384,000 4/ 

Sulfate (Cu content) 3,500 e/ 4,700 r/ 3,300 r/ 3,400 r/ 3,500 

Metal: 

Smelter: 196,000 269,000 254,000 254,000 244,000 4/ 
Refined 165,000 228,000 232,000 241,000 r/ 243,000 4/ 
Electrowon 16,300 17,900 19,000 18,200 r/ 44,000 4/ 

Total refined 182,000 246,000 251,000 259,000 r/ 287,000 4/ 
Gold: 

Mine output, Au content 5/ kilograms 9,100 r/ e/ 9,930 r/ 16,000 r/ 23,000 r/ 46,000 4/ 
Metal do. 1,270 1,350 r/ 1,230 2,430 r/ 3,000 
Indium do. 2,800 3,140 3,050 3,190 r/ 4,000 4/ 

Iron and steel: 
Iron ore and concentrate: 
Gross weight thousand tons 3,310 3,590 2,850 4,930 r/ 7,430 4/ 
Fe content do. 2,150 2,330 r/ 1,850 r/ 3,400 r/ 4,830 4/ 
Metal: 

Pig iron do. 93 207 147 147 150 

Sponge iron 29,000 24,100 20,000 e/ 20,000 e/ 20,000 

Ferroallo 1,710 r/ 390 r/ e/ 360 e/ 360 e/ 360 

Steel ingots and castings thousand tons 284 418 338 338 340 

Semimanufactures 243 251 r/ 242 242 250 

Lead: 

Mine output, Pb content 188,000 r/ 200,000 194,000 219,000 r/ 226,000 4/ 

Metal: 69,300 74,500 82,500 86,900 r/ 87,000 
Manganese, mine output, Mn content с/ 150 160 160 160 200 
Molybdenum, mine output, Mo content 2,510 3,030 r/ 3,340 2,980 r/ 2,820 4/ 
Selenium, metal, refined kilograms 8,910 12,400 14,400 17,100 r/ 21,000 4/ 
Silver: 

Mine output, Ag content 1,760 1,770 1,570 1,620 r/ 1,790 4/ 

Metal, refined 623 631 691 589 r/ 710 4/ 
Tellurium, metal kilograms 7,840 13,400 18,600 17,400 r/ 28,000 4/ 
Tin, mine ouptut, Sn content 5,130 6,560 10,200 13,700 1/ 20,000 4/ 
Tungsten, mine output, W content 1,540 1,230 802 398 r/ 256 4/ 
Zinc: 

Mine putput, Zn content 584,000 628,000 603,000 665,000 r/ 682,000 4/ 

Metal 121,000 154,000 124,000 157,000 т/ 182,000 4/ 

INDUSTRIAL MINERALS 

Barite: 130,000 r/ e/ 150,000 16,600 24,000 r/ 24,000 
Boron materials, crude (borates) 19,900 r/ 26,400 r/ 26,600 36,500 r/ 30,000 
Cement, hydraulic thousand tons 2,190 2,200 e/ 2,090 2,090 2,100 
Chalk e/ 200,000 91,500 100,000 1,200 r/ 1,200 
Clays: 

Bentonite 45,000 e/ 55,300 14,500 10,000 e/ 10,000 

Fire clay 5,000 e/ 7,320 9,500 9,500 9,500 


See footnotes at end of table. 


TABLE 1 
PERU: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


INDUSTRIAL MINERALS--Continued 
Clays:-—-Continued 


e/ Estimated. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through June 1995. 

3/ Output reported by Empresa Minera del Centro del Peru, S.A. 
4/ Reported figure. 

5/ Much of Peru's placer gold production was not reported. 

6/ Includes hexane. 

7/ Includes refinery fuel and losses. 


Kaolin 8,000 7,100 4/ 5,500 5,100 4/ 5,100 
Common clay 100,000 e/ 396,000 67,900 138,000 e/ 138,000 
Diatomite 20,000 25,500 4/ 25,000 35,100 35,100 
Feldspar 10,000 e/ 3,000 e/ 10,000 11,400 r/ 11,400 
Gypsum, crude 150,000 16,000 35,300 38,000 r/ 38,000 
Lime e/ thousand tons 13,000 14,000 14,000 14,000 14,000 
Mica e/ 100 100 100 100 100 
Nitrogen: ЇЧ content of ammonia с/ 90,000 95,000 90,000 90,000 90,000 
Phosphate, crude 47,300 r/ 18,200 r/ 37,300 r/ 37,400 r/ 37,400 
Salt, all types 200,000 е/ 200,000 е/ 238,000 238,000 230,000 
Stone, sand and gravel: 
Stone: 
Dolomite e/ 9,000 43,800 4/ 40,000 40,000 50,000 
Flagstone е/ 300,000 300,000 300,000 300,000 300,000 
Granite 2,000 2,000 2,000 2,000 2,000 
Limestone thousand tons 3,000 e/ 3,200 1,480 1,610 r/ 1,600 
Marble e/ 20,000 30,000 10,300 4/ 13,300 r/ 12,000 
Onyx е/ 500 500 204 4/ 150 1/ 150 
Quartz and quartzite (crushed) е/ 40,000 40,500 4/ 40,000 40,000 40,000 
Shell, marl е/ 4,000 4,000 4,000 4,000 4,000 
Slate e/ 18,000 18,000 18,000 18,000 18,000 
Travertine е/ 5,000 5,000 3,990 4/ 3,990 4/ 5,000 
Sand and gravel: 
Construction thousand tons 5,000 е/ 3,100 960 871 r/ 900 
Silica sand do. 100 е/ 150 152 115 г/ 100 
Sulfur: 
Elemental: e/ 
Native 100 100 100 100 100 
Byproduct of metallurgy 66,000 66,000 66,000 66,000 66,000 
Sulfuric acid, gross weight 150,000 е/ 207,000 42,000 227,000 r/ 220,000 
Talc and related materials: е/ ЕЕЕ ЕЕС 
Talc 1,500 2,100 4/ 2,000 1,200 r/ 1,200 
Pyrophyllite 7,500 8,000 8,000 8,000 8,000 
Total 9,000 10,100 10,000 9,200 r/ 9,200 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Anthracite, run-of-mine 125,000 125,000 79,800 31,100 r/ 35,000 
Bituminous, run-of-mine 50,000 е/ 25,500 14,500 41,000 r/ 45,000 
Total 175,000 e/ 151,000 94,300 72,100 r/ 80,000 
Coke, all types e/ 10,000 10,000 10,000 10,000 10,000 
Gas, natural: e/ 
Gross million cubic meters 1,100 1,010 1,200 1,200 1,200 
Marketed do. 280 566 570 570 600 
Natural gas liquids 
Natural gasoline and others 6/ thousand 42-gallon barrels 226 299 295 е/ 295 е/ 295 
Propane do. 93 - - - - 
Butane do. 6 4 4 e/ 4 e/ 4 
Total do. 325 303 299 e/ 299 e/ 299 
Petroleum: 
Crude do. 47,100 41,900 r/ 42,300 46,000 1/ 46,500 4/ 
Refinery products: Gc MGE MEE 1M 1I 1L 
Liquefied petroleum gas do. 1,470 1,480 1,540 1,540 1,540 
Gasoline, motor do. 10,500 9,120 9,090 9,090 9,090 
Jet fuel do. 2,030 2,530 2,170 2,170 2,170 
Kerosene do. 5,700 5,470 5,530 5,530 5,530 
Distillate fuel oil do. 8,580 9,590 11,600 11,600 11,600 
Lubricants do. 38 54 38 38 38 
Residual fuel oil do. 24,800 10,400 24,400 24,400 24,400 
halt do. 134 264 270 270 270 
Other 7/ do. 888 16,700 848 е/ 848 е/ 848 
Total 54,100 55,600 55,500 55,500 55,500 


Table 2 
PERU: STRUCTURE OF THE MINERAL INDUSTRY 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodity and major equity owners main facilities capacity 
Antimony Empresa Minero del Centro del Peru (Centromin) Smelter at La Oroya, Junin Department 700 1/ 
(Government, 100%) 
Barite Barmine S.A. (private, 100%) Santa Cruz de Cocachaora, NA 
Huarochiri Department 
Bentonite Minerales Andinos S.A. (NL Industries, 90%) Vichayal Mine, Piura Department. 9 
Bismuth Centromin Refinery at La Oroya 1,000 1/ 
Copper Southern Peru Copper Corp. (SPCC) (Asarco Inc., Cuajone, Moquegua Department, and 300 
63.0%; Phelps Dodge Overseas Capital Corp., Toquepala, Tacna Department 
16.3%; The Marmon Group Inc., 20.7% Smelter at Ilo, Moquegua Department 250 
Refinery at Шо, Moquegua Departmer 175 
Do. Centromin Cobriza, Huancavelica Department; 60 
Casapalca and Yauricocha, Lima 
Department; Morococha and San 
Cristobal, Junin Department 
Smelter at at La Oroya 65 
Refinery at La Oroya 60 
Do. Magma Copper Corp. (private, 100%) Tintaya Mine, Cuzco Department 50 
Do. Cyprus Amex Mineral, Co. (private, 100%) Cerro Verde, Arequipa Department 30 
Electrowon at Cerro Verde 20 
Dolomite Minera Baribent S.A. (private, 100%) speranza, Ancash Department 25 
Gold Minera Yanacocha S.A. (Newmont Mining Corp., Yanacocha and Magui-Magui Mines 16,000 2/ 
38%; Cia. de Minas Buenaventura, 32%; BRGM Cajamorca Department 
of France, 2596; World Bank's IFC, 596) 
Do. Cia. Minera Ponderosa S.A (private, 100%) Ponderosa, La Libertad Department 1,300 2/ 
Do. Cia de Minas Orcopampa S.A. (Buenaventura, 10096) Orcopampa, Arequipa Department 1,050 2/ 
Do Asesoria Contable Minera S.A. (private, 100%) Ocona, Santa Clarita, Explatoro, and 1,000 2/ 
Molino de Oro, Arequipa Department 
Do. Cia. Aurifera Rio Inambari S.A. (Cia. Minera del Sur Rio Caichive, Madre de Dios Department 200 2/ 
S.A., 84%, Aurifera Claudia, 16%) 
Iron ore Shougang Hierro Peru S.A. (private, 10096) Marcona, Ica Department. 13,000 
Lead Centromin Cerro de Pasco, Casapalca, San Cristobal, 85 
Morococha, and Y auricocha Mines 
Smelter at La Oroya 93 
Refinery at La Oroya 95 
Do. Cia. Minera Milpo S.A. (private, 10096) El Porvenir Mine, Pasco Department 20 
Molybdenum SPCC Cuajone, Moquegua Department NA 
and T la, Tacna ent 
Petroleum, crude Petroleos del Peru (Petroperu) (Government, 10096) Onshore Piura Department; northeast 68,000 3/ 
and central jungle areas, Loreto 
Department 
Do. Petroleos del Mar S.A. (Petroperu, 10096) Pacific coast, offshore Piura Department 28,000 3/ 
Do. Occidental Petroleum Corp. del Peru (private, 10096) Northeastern jungle, Loreto Departme: 90,000 3/ 
Petroleum products Petroperu Refineries at Talara, Lima, Iquitos, 185,500 3/ 


Marsella, and Pucallpa | 


Silica sand Minera Baribent S.A. (private, 10096). Maria С. and Martin I., Junin 
Silver Centromin Cerro de Pasco, Cobriza, Monterrosas, 466,000 2/ 
Morococha, San Cristobal, and 
Yauricocha Mines 
Refinery at La Oroya 809,000 2/ 
Do. Cia. de Minas Buenaventura S.A. (Buenaventura) Julcani and Huachocolpa Mines 187,000 2/ 
(private, 8396; Centomin 1796) Huancavelica Department, 
Uchucchacua Mine, Lima ent 
Do. Cia. de Minas Orcopampa S.A. (Buenaventura, 10096 Orcopampa Mine, Arequipa Department 161,000 2/ 
Steel Empresa Siderügica del Peru (Government, 10096) Chimbonte, Ancash Department 550 
Do. Empresa Laminadora del Pacifico S.A. (private, 10096) Pisco, Ica Department 180 
Tellurium Centromin Refinery at La Oroya 12 1/ 
Tungsten Minera Regina S.A. (private, 100%) Palca XI, Puno Department 1,400 1/ 
Do. Fermin Malaga Santolalla (private, 10096) Pasto Bueno, Ancash Department 1,000 1/ 
Zinc Centromin Casapalca, Cerro de Pasco 235 
Morococha San Cristobal, 
and Yauricocha mine units 
Refinery at La Oroya 70 
Do. Refineria Cajamarquilla S.A. (Cominco Ltd. of Canada, Refinery at Cajamarquilla 102 
87%; Marubeni Corp. of Japan, 13%), Minero Peru 
Do. San Ignacio de Morococha S.A. (private, 100%) San Vicente Mine, Junin Department 70 
NA Not available 
1/ Metric tons per year. 
2/ Kilograms per year. 


3/ Forty-two gallon barrels per day. 
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THE MINERAL INDUSTRY OF 


PHILIPPINES 


By Travis Q. Lyday! 


Although the mining and quarrying sector of the 
minerals industry accounted for only about 1.5% of the 
country's gross domestic product (GDP) in 1994, this 
sector contributed substantially to economic development 
in terms of employment, exports, foreign exchange, and 
tax revenues.” Copper and gold production remained the 
backbone of the Philippine minerals industry for the 
year, ranking 13th and 12th, respectively, in world 
production, although the country is estimated to rank 
among the top 10 worldwide in terms of copper and gold 
resources. The country also was among the largest 
producers of chromite in the world, as well as a world 
force in the output of other commodities, including 
ferroalloys, mined nickel, and refined copper, in 1994. 

The country's GDP increased by an estimated 4.5% 
compared with that of 1993, to $56.1 billion,’ following 
an increase of less than 2% in 1993 and a nearly 
stagnate GDP in 1992.* 


Government Policies and Programs 


Based on recommendations concerning mineral tariffs 
and value-added tax refunds from a presidential task 
force, the Philippine Congress issued in 1994 the Excise 
Tax Act, reducing the excise tax rates on metallic and 
nonmetallic minerals and quarry resources from 5% and 
3%, respectively. Taking effect on June 2, tax rates for 
gold and chromite were set at 2%, while tax rates for 
copper and all other metallic minerals were fixed at 1% 
from 1994 to 1997, 1.5% in 1998 and 1999, and 2% 
thereafter. Nonmetallic minerals and quarry products 
were established at a 246 rate. 

The mining industry continued to be governed during 
the year by executive and administrative orders 
providing guidelines for both mineral production-sharing 
agreements and financial and technical assistance 
agreements, while waiting for passage of the long- 
awaited new mining code. Legislation for the final 
version of a comprehensive mining code was expected to 
be ratified early in 1995 by the full Congress, although 
both chambers had passed their own versions of a new 
code by yearend. The new mining law was expected to 
allow foreign investors to hold up to 10046 equity in 
mining projects and to permit recovery of their 
investments before sharing profits, thus scrapping the 


previous guidelines requiring the foreign equity partner 
to divest its equity to no more than 40% 10 years after 
the contractor's recovery of preoperating expenses. 

With emergency powers authorized by the Congress, 
the debilitating power crisis which has been gripping the 
country with "revolving brownouts" every working day 
for several hours at a time in recent years was nearing 
resolution because ensrgy development was becoming 
one of the Government's highest priorities. The 
National Power Co. was allowed to speed up the repair 
of aged powerplants by eliminating overly complex and 
time consuming bureaucratic procedures, or official red 
tape. New plants were being constructed under a new 
build-operate-transfer law, and the Department of 
Energy, which had been abolished by the previous 
administration because of past official corruption 
spawned during its predecessor's administration, was 
revived to provide a coherent energy development 
strategy.? 


Environmental Issues 


The Department of Environment and Natural 
Resources (DENR) was the primary Government agency 
responsible for conservation, management, development, 
and proper use of the country's natural resources, 
including its minerals. Since its reorganization in 1987, 
the DENR continually has strived to maintain a balance 
between proper economic objectives and protection of 
the environment within the mining industry through 
appropriate regulation. However, Philippine policies 
and standards of regulating the condition of the 
environment mostly were derived from the Industrialized 
West, or First World, and sometimes were based on 
premises more stringent than were warranted or feasible 
for the Philippines, a less developed country.’ 
Accompanying legislation was expected to be contained 
within the new mining code to exempt from taxation 
pollution abatement structures, such as tailings dams, 
and improvements in treating and/or neutralizing mine 
waste. 


Production 


The minerals industry of the Philippines employed an 
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estimated 400,000 people, or about 1.5% of the labor 
force, including an estimated 300,000 workers engaged 
in small-scale mining and panning activities, chiefly in 
artisanal gold workings. The metallic sector accounted 
for an estimated 75% of the industry's production value 
and nearly 100% of export earnings. Of the dozen or so 
major mining companies engaged in metal mining, six 
produced copper, gold, and silver from various 
operations; one of the six companies also produced 
refractory chrome ore; three additional companies 
operated mines for gold and silver; and three companies 
mined nickel ore. The industrial minerals sector was 
dominated by the production of limestone for cement 
manufacture, marble, and sand and gravel for 
construction uses. Coal production continued to expand 
in 1994 in an effort to reduce the country's dependence 
on imported oil. 

Refined gold and copper continued to be the country's 
most important mineral products, each representing more 
than 3096 of total mineral value. (See table 1.) 


Trade 


Japan remained the primary market for the country's 
mineral products in 1994. Almost all of the Philippine 
production of chromite and nickel and more than 60% of 
its copper concentrates were exported to Japan. The 
remaining copper concentrates were smelted by the 
Philippine Associated Smelting and Refining Corp. into 
copper cathodes at Isabel, Leyte Province, for export, 
again primarily to Japan. 


Structure of the Mineral Industry 


The Philippines has had one of the oldest and most 
active mining industries of Southeast Asia, with a strong, 
established mining structure. Mining in the Philippines 
operated on a leasehold system until 1987, when this 
system was abolished in favor of a new system of joint- 
venture or production-sharing agreements under policies 
governed by interim regulations until a new mining law 
and enabling regulations could be passed. A new mining 
code was expected to be enacted early in 1995, thus 
promoting the involvement of foreign investors in large- 
scale exploration, development, and utilization of 
mineral resources while retaining small-scale 
development by Filipinos. State control over mineral 
resources will provide the flexibility to undertake mining 
as a Government activity or to enter into coproduction, 
joint-venture, or production-sharing agreements with 
both the domestic private sector and with foreign 
corporations and associations. 

The mining industry of the Philippines was dominated 
by a few large-scale private local companies mining 
chromite, copper, gold, nickel, and silver. Coal was 
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mined by numerous private companies and three 
subsidiaries of the state-owned Philippine National Oil 
Co. (PNOC). One of the large Government-owned 
companies, the Semirara Coal Corp. (SCC), produced 
more than one-half of the country's coal. Copper, 
ferroalloys, and phosphate fertilizer were produced by 
three joint-venture firms. Cement was produced by 
private companies; most were Filipino owned, with only 
minor foreign interests. (See table 2.) 


Commodity Review 
Metals 


Chromium.—Chromite production was centered in the 
Province of Zambales in northern Luzon. Metallurgical- 
and refractory-grade chromite had been produced from 
two principal deposits mined by Acoje Mining Co. Inc. 
and Benguet Corp., respectively. Production in 1994 
was dominated by Benguet from its Masinloc operations 
(Coto Mine), based on the world's largest single 
refractory chromite deposit. Historically, the principal 
supplier of metallurgical chromite was Acoje from its 
Santa Cruz operations, but the mine has remained 
dormant since 1992. 

There also had been significant output of metallurgical- 
and chemical-grade chromite from alluvial and lateritic 
deposits on eastern Samar Island, Samar Province, and 
on Dinagat Island, Surigao del Norte Province, but these 
operations were closed throughout 1994. 


Copper.—After 4 years of negotiations, Australia’s 
Arimco Mining Corp. was awarded in midyear the first 
Financial and Technical Assistance Agreement (FTAA) 
issued by the Philippine Government to a foreign mining 
company. The FTAA allows Arimco to wholly own its 
mining project in the central-northern part of Luzon 
Island, thus enabling it to proceed, at an estimated cost 
of $150 million to $200 million, with what is expected 
to be the most significant mining project in the country. 
Arimco defined for the purposes of its final feasibility 
study reserves of approximately 450,000 metric tons 
(mt) of copper and 115 mt of gold. Arimco planned, 
depending on the final results, to begin mining at the 
site, known as Didipio, toward yearend 1995.? 

Due to financial difficulties caused, in part, by massive 
rehabilitation efforts following severe typhoon damage at 
yearend 1993, Atlas Consolidated Mining апа 
Development Corp. formally suspended in September 
operations for the remainder of the year at its Carmen 
open pit-underground and Lutopan underground copper- 
gold mines in the Toledo district of central Cebu. 
Although mining from the Carmen open pit 
recommenced in early January following dewatering 
from the typhoon-caused flooding, its production was 


insufficient to supply the mill and the mines ceased 
altogether in February, but with plans formulated for 
mining and milling to be resumed shortly. The 
definitive work stoppage laying off 3,000 workers was 
agreed upon in September as a temporary arrangement 
by both management and the union pending the outcome 
of talks with Japan's Mitsubishi Corp. for a financial 
assistance package with Atlas. In midyear, Atlas signed 
an agreement with 15 domestic and foreign banks to 
retire $104 million in debt and $8 million in interest and 
penalties.? 


Gold.—London Fiduciary Trust PLC (LFT) of the 
United Kingdom acquired in October the Masara Mine 
in southeast Mindanao Island from Apex Mining Co. 
Apex previously operated the underground mine from 
1981 to 1989, producing almost 12.5 mt of gold before 
closing it following a prolonged labor dispute. Ore 
production, initially from a surface operation but 
supplemented by small tonnages of high-grade 
underground ore being mined in selected areas where 
access to workings could be made secure, was being 
raised from 400 metric tons per day (mt/d) to 1,000 mt/d 
to match the capacity of the existing mill and carbon- 
and-pulp plant at the site. Production at the Masara 
Mine was expected to be about 1,500 kilograms per year 
(kg/a).'° 

LFT also acquired in November the Runruno vat/heap 
leach gold project from Runruno Mining Corp., the 
second of a number of mining projects that LFT was 
planning to become involved with in the Philippines. 
The Runruno property, about 280 kilometers (km) north 
of Manila on the main island of Luzon, previously had 
been independently appraised by London Mining and 
Metal Consultants (LMMC). LMMC delineated mineral 
reserves of 1.7 million metric tons (Mmt) of vat leach 
ore grading 1.81 grams per metric ton (g/mt) of gold 
and more than 9 Mmt of heap leach ore averaging 0.73 
g/mt gold, sufficient for a mine life of 8 years at a 
production rate of about 1,500 kg/a."' 

Following complaints from environmentalists that 
ilegal gold mining, especially in southern Mindanao 
Island, was disturbing the ecological balance, the 
Government ordered in November the Agricultural 
Department to regulate mineral extraction activities, 
especially those that damage the environment. About 20 
illegal gold mining operations, using highly destructive 
methods including hydraulic mining that discharges 
tailings directly into rivers, have been reported in 
Mindanao.” 


Iron and Steel.—The Philippines does not have a fully 
integrated steel sector, although several rod and bar mills 
and galvanizing plants have been established, all since 
the end of World War II. 


Steelmaking in the Philippines involved scrap-based 
electric furnace steel melting operations, of which there 
were 17 facilities in 1994—13 in the National Capital 
Region; 3 in Pampanga Province to the northwest of 
Manila, the capital; and the Government-owned National 
Steel Corporation’s (NSC) steelworks at Iligan, 
Mindanao. NSC was the single largest steel company in 
the country, producing about one-third of total 
production. In April, the Government-owned National 
Development Corp. (NDC) rejected the bids submitted 
for the purchase of a 65% interest in NSC. The bids for 
privatizing the Iligan plant were deemed unacceptable by 
NDC as they were below the indicative price of $370 
million. "° 

The Philippine Sinter Corp., owned by Kawasaki Steel 
Corp. of Japan, imported iron fines from various 
overseas sources, primarily Australia, and exported iron 
ore sinter and pellets to Japan. The plant was opened in 
1977 and has a capacity of 5 million metric tons per 
year. 


Manganese. —Manganese output was centered on the 
islands of Bohol, Busuanga, Marinduque, Masbate, and 
Siquijor, as well as in the Provinces of Zamboanga del 
Sur and Agusan del Norte on Mindanao. Many of the 
deposits, however, were small and unsuitable for large- 
scale mining operations. 

Portman Mining Ltd. terminated early in the year its 
efforts to develop the small manganese deposit at its Doi 
property on Bohol Island." 


Nickel.—The mainstay of the Philippine nickel 
production continued to be Rio Tuba Nickel Mining 
Corp.’s Rio Tuba Mine in the far south of Palawan 
Island, Palawan Province. Hinatuan Mining Corp. and 
Taganito Mining Corp. both operated smaller mines in 
Surigao del Norte Province. All three worked lateritic 
nickel deposits, exporting all ore production to Japan. 


Mineral Fuels 


Coal.—The Government commenced а major 
expansion program for the country's coal industry as 
part of its efforts to alleviate the serious power shortages 
the country has been experiencing for the past few years. 
The plan was to develop and commission eight new coal- 
fired powerplants over the next 6 years and, in order to 
cope with the return of rapid growth in the economy, six 
new coal-fired cement plants were scheduled for 
completion by the end of the century. 

Coal in the Philippines was lignite or subbituminous 
and of poor quality for use in power generation. Thus, 
higher grade imported coal has been blended with 
indigenous coals to improve its burning characteristics. 
With the commencement of new coal-fired powerplants 
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and accompanying cement plants, the demand for coal 
should increase considerably. The Government therefore 
has planned to almost double domestic production and to 
increase coal imports substantially. 

The country's worst coal mine disaster occurred in 
August when methane gas caused an explosion at 
PNOC's underground mine at Malangas, Zamboanga del 
Sur Province, on Mindanao Island.'© The mine produced 
about 200,000-mt/a of high-grade coal. 


Petroleum.— The Philippines has produced only about 
2% of its crude petroleum requirements domestically, 
with about 95% of production coming from the West 
Linapacan Field in the Palawan Basin off the northwest 
coast of Palawan Island. Remaining domestic production 
was from the older Nido Field, also in the Palawan 
Basin in the South China Sea, which produced on a 
cyclical scheme during the year as it neared the end of 
its productive life. 

Development drilling continued in the Camago and 
Malampaya Fields, Palawan Basin, in which appraisal 
drilling completed in August enabled the Pilipinas Shell 
Petroleum Corp. to announce that they were 
commercially viable. Plans were being formulated to 
develop the fields together, to be fully on-stream by 
2001, at an estimated cost of $2 billion." 

The country's only gas producer was the onshore San 
Antonio Field on Luzon Island operated by the PNOC. 
It was on extended production testing, producing only 
about 10 million cubic meters per year to fuel a 3- 
megawatt pilot powerplant. 

The Saudi Arabian Oil Co. purchased 40% of Petron 
Corp., the country's largest oil refiner that operated the 
136,000 barrel per day (bbl/d) Bataan Refinery at Limay 
in Bataan Province, Luzon Island, and marketed its 
products with a network of about 860 service stations. 

Pilipinas Shell completed the construction of the new 
process units at the site of its existing oil refinery at 
Tabangao in Batangas Province, 120 km south of 
Manila, near yearend. The new state-of-the-art refinery, 
dubbed STAR for Shell Tabangao Asset Refinery, will 
produce a wider range of products than the previous 
refinery and be more energy and process efficient. It 
was to be commissioned early in January 1995 with the 
simultaneous closing of the old refinery. However, due 
to growth in demand, Shell announced plans to refurbish 
the newer of the two crude distillation units at the old 
plant and recommission it by mid-1995 with a capacity 
of 40,000 bbl/d. 

Caltex (Philippines) Inc. announced plans to expand its 
Batangas refinery to 150,000 bbl/d in 1995, with the 
possibility of a further expansion to 260,000 bbl/d by 
2000. 

In addition to the expansion being undertaken by the 
existing refiners, plans were underway for building at 
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least two new refineries: The Asian Dragon Oil 
Refinery, formed in midyear by Thai Petrochemical 
Industry Co. and the Philippines’ Chem Holdings, was 
proposing a $240 million, 65,000-bbl/d plant at Surigao, 
Mindanao Island; plans for a Filipino-Indonesian joint 
venture were approved by the Department of Energy for 
a 140,000-bbl/d export refinery at Nonoc, Mindanao." 


Reserves 


Mineralization in the Philippines, although usually not 
rich, nonetheless is extensive. The Chamber of Mines 
of the Philippines ranks the mineral reserves of the 
country at the top in Southeast Asia and seventh 
worldwide. There are abundant deposits of gold, 
especially in eastern Mindanao and in Benguet and 
Camarines Norte Provinces, Luzon Island; copper in 
Zambales Province on Luzon and in the Visayan Islands; 
zinc at Zamboanga on Mindanao; high-grade chromium 
in Zambales and Camarines Sur Provinces on Luzon, 
near Surigao on Mindanao, and near Puerto Princesa on 
Palawan Island; and nickel in Surigao del Norte 
Province, especially on Hinatuan and Nonoc Islands, 
Mindanao. Ores of iron, manganese, and mercury also 
occur in the country. Lead and silver, as well as less 
common cadmium and molybdenum, mineralization 
occurs in association with other ores. Deposits of 
industrial minerals include limestone on Cebu, Luzon, 
and Romblon Islands; salt and asbestos on Luzon; 
marble on Romblon and Panay Islands; gypsum on 
Luzon; sulfur on Luzon, Leyte, and Mindanao Islands; 
and phosphate rock on Cebu and Bohol Islands. Asphalt 
occurs on Leyte, and coal deposits are found on Cebu 
and Mindoro Islands. (See table 3.) 


Infrastructure 


Sea and air transport were essential elements of the 
communications-transportation infrastructure of the 
Philippines, an archipelago of more than 7,100 islands 
comprising about 300,000 square kilometers of land 
area. Railroads (378 km in length, all on Luzon) and 
pipelines (357 km for refined oil products) played only 
a modest role, but there was more than 157,000 km of 
roads, including 22,400 km paved, 85,050 km loose- 
surface improved (gravel, crushed stone, or stabilized 
soil surface), and 50,000 km unimproved earth. Inland 
waterways, of which there is 3,219 km, are relatively 
unimportant because of their shallowness. None can 
accommodate vessels with a draft greater than 1.5 
meters. 

There are 238 usable airports in the country, 74 with 
permanent-surface runways, and most are on the larger 
islands such as Luzon and Mindanao. Two, those at 
Cebu and Manila, are international airports. Many of 


the smaller islands can only be reached by interisland 
ferries or small chartered vessels. 

International shipping uses 18 major ports, including 
Bacolod (Negros Occidental Province), Bago (Negros 
Occidental Province), Batangas (Batangas Province), 
Cagayan de Oro (Misamis Oriental Province), Cebu 
(Cebu Province), Davao (Davao del Sur Province), 
Dumaguete (Negros Oriental Province), General Santos 
(South Cotabato Province), Шгап (Lanao del Norte 
Province), Iloilo (Iloilo Province), Legaspi (Albay 
Province), Manila (National Capital Region), Ozamis 
(Misamis Occidental Province), Puerto Princesa 
(Palawan Province), Subic Bay (Zambales Province), 
Surigao (Surigao del Norte Province), Toledo (Cebu 
Province), and Zamboanga (Zamboanga del Sur 
Province), out of more than 450 seaports in the country. 
The merchant marine fleet included 33 petroleum, oils, 
and lubricant tankers; 1 chemical tanker; 1 liquefied gas 
tanker; and 1 combination ore-oil tanker. 

The Philippines has had a considerable excess of 
power-generating capacity relative to .present actual 
production levels, but power costs are relatively high. 
Generating capacity in 1994 was reportedly 7,850 
megawatts. The Philippines was the world’s second 
largest producer, after the United States, of geothermal 
energy. Total power production in the same year was 
28 million megawatt-hours."? 

Generally, the infrastructure for mineral industry 
Operations was regarded as adequate on the Islands of 
Cebu, Luzon, Marinduque, Negros, and Palawan. 
Elsewhere, infrastructural development was less than 
ideal. 


Outlook 


The Philippine mining industry in 1994 was neither 
vibrant nor healthy, continuing to reflect the ‘general 
decline that began in the mid-1980’s. The primary 
contribution to this situation continued to be the fact that 
the mining regime contained in the 1987 Philippine 
Constitution, which basically provided for a production- 
sharing structure to replace the leasehold system with the 
Government, has not been realized yet with enactment of 
an implementing mining code; thus, new investment into 
the industry continued to be hindered. 

The mining industry also continued to be hampered by 
the country’s tax structure, one of the highest in the 
world. The combination of all the direct and indirect 
taxes applied to the mining industry continued to place 
a tremendous burden on the individual companies, 
making them uncompetitive with respect to other 
producers, as well as continuing to discourage new 
investment, both domestic and foreign. 

The Philippine mining industry has been damaged by 
recent slowdowns of economic activity ш the 


industrialized countries, poor international commodity 
prices, and severe natural disasters, such as volcanic 
activity, drought, and tropical cyclones, which 
drastically affected its competence in the international 
marketplace. Despite this, it could become a 
competitive, functional, vibrant industry again with 
prompt enactment of a new mining code that will 
provide the country with a favorable investment climate. 
The pending legislation has already caught the interest 
of some of the world’s leading mining companies, such 
as Australia’s Western Mining Corp., which began 
exploring for gold in various locations on southern 
Mindanao Island, and Newmont Mining Co. of the 
United States, which applied for exploration licenses 
covering a large area on northern Luzon Island.” 


'Text prepared Apr. 1995. 

?Asian Journal of Mining (Richmond North, Australia). Sept. 1994, 
p. 60. 

*Where necessary, values have been converted from the Philippine peso 
(P) to U.S. dollars at the yearend rate of P24.80=US$1.00. 

*Far Eastern Economic Review (Hong Kong). V. 158, No. 5, Feb. 2, 
1995, pp. 54-55. 

*Mining Journal (London). V. 324, No. 8314, Feb. 17, 1995, р. 121. 

“Business Week (New York). No. 3411, Feb. 13, 1995, pp. 92A-92J. 

"Chamber of Mines of the Philippines. CMP Newsletter. V. 1, No. 
2, Nov.-Dec. 1993, p. 9. 

*Asian Journal of Mining (Richmond North, Australia). July-Aug. 
1994, pp. 8-9. 

Mining Journal (London). V. 323, No. 8289, Aug. 14, 1994, p. 131. 

South-East Asia Mining Letter (Hong Kong). V. 6, No. 19, Oct. 14, 
1994, pp. 3-4. 

"n ———. У, 6, No. 21-22, Nov. 25, 1994, p. 8. 

"Mining Journal (London). V. 323, No. 8302, Nov. 18, 1994, р. 
357. 

Metal Bulletin (London). No. 7878, May 9, 1994, p. 21. 

“Portman Mining Ltd. (Perth, Australia). Preliminary Final Statement 
to the Australian Stock Exchange (Perth). Mar. 15, 1995, 15 pp. 

International Bulk Journal (London). V. 14, No. 9, Oct. 1994, p. 51. 

South-East Asia Mining Letter (Hong Kong). V. 6, No. 17, Sept. 9, 
1994, p. 1. 

"Oil and Gas Journal (Tulsa, Oklahoma). У. 92, No. 38, Sept. 19, 
1994, p. 4. 

"Petroleum Economist. Jan. 1995, pp. 17-19. 

PU.S. Central Intelligence Agency, Washington, DC. The World 
Factbook 1994, pp. 315-316. 

?Mining Journal (London). V. 324, No. 8309, Jan. 13, 1995, p. 22. 


Major Sources of Information 


Department of Environment and Natural Resources 
DENR Building 
Visayas Avenue, Diliman 
Quezon City, Metro Manila 
Philippines 
Telephone: +63 2 976 626 
Fax: +63 2 994 938 
Mines and Geosciences Bureau 
Department of Environment and Natural Resources 
North Avenue, Diliman 
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Quezon City, Metro Manila 
Philippines 
Telephone: +63 2 998 642 
Fax: +63 2 951 635 
Philippine Institute of Mining, Metallurgy and Geology 
c/o Lands Geology Division 
Mines and Geosciences Bureau 
North Avenue, Diliman 
Quezon City, Metro Manila 
Philippines 
Telephone: +63 2 998 544 
Fax: +63 2 951 635 
Association of Concrete and Asphalt Producers of the 
Philippines 
c/o Consolidated Aggregates of the Philippines 
28 Quirino Highway 
Quezon City, Metro Manila 
Philippines 
Telephone: +63 2 361 0008 
Fax: +63 2 362 4575 
Chamber of Mines of the Philippines 
504 Valgosons Reality Building 
2151 Pasong Tamo 
Makati, Metro Manila 
Philippines 
Telephone: 
4159 
Fax: +63 2 635 4160 
Chamber of Small Scale Mining Industry of the 
Philippines 
37 Forestry Street, VASRA Village 
Diliman, Quezon City 
Philippines 
Telephone: +63 2 963 094 
Fax: +63 2 442 3353 
Ferro Alloy Producers' Association of the Philippines 
2d Floor, Salamin Building 
Salcedo Street, Legaspi Village 
Makati, Metro Manila 
Philippines 
Telephone: +63 2 866 971 and 866 974 
Fax: +63 2 816 6412 
Marble Association of the Philippines 
c/o Teresa Marble Corp. 


+63 2 635 4123, 635 4124, and 635 
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117 Shaw Boulevard, Pasig 
Metro Manila 
Philippines 
Telephone: +63 2 673 6849 
Fax: +63 2 673 6849 
Miners Association of the Philippines, Inc. 
Suite 527, Don Santiago Building 
1344 Taft Avenue 
Ermita, Manila 
Philippines 
Telephone: +63 2 590 720 
Fax: +63 2 586 456 
Philippine Cement Manufacturer's Association 
Philippine Cement Center Building 
4 EDSA, corner Connecticut Street 
Greenhills, San Juan 
Metro Manila 
Philippines 
Telephone: +63 2 597 078 and 819 1325 
Fax: +63 2 810 6940 
Philippine Chamber of Coal Mines 
426 Comfoods Building 
Chino Roces and Senator Gil J Puyat Avenues 
Makati, Metro Manila 1200 
Philippines 
Telephone: --63 2 886 312 
Fax: +63 2 886 307 
Philippine Chamber of Commerce and Industry 
ODC International Plaza Building 
219 Salcedo Street-7th Floor 
Legaspi Village 
Makati, Metro Manila 2801 
Philippines 
Telephone: +63 2 817 6981 
Fax: +63 2 816 1946 


Major Publications 

Central Bank of the Philippines, Manila: Statistical 
Bulletin and Annual Report. 

Chamber of Mines of the Philippines, 
Newsletter and Annual Report. 


Mines and Geosciences Bureau, Manila: Mineral News 
Service and Annual Report. 


Manila: 


ТАВГЕ 1 


PHILIPPINES: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 3/ 


METALS 


Arsenic: White (equivalent of arsenic acid) e/ 
Chromium: Chromite, gross weight: 


Metallurgical-grade 
Chemical-grade 


Refractory-grade 
Total 
Copper: 
Mine output, Cu content 
Metal: 
Smelter 
Refined 
Gold, mine output, Au content 
Iron and steel: 
Ferroalloys, electric-furnace: e/ 
Ferrochromium 
Ferromanganese 
Ferrosilicon 
Steel, crude 
Lead: Metal, secondary refined 
Manganese ore and concentrate, gross weight 
Nickel, mine output, Ni content 
Silver, mine output, Ag content kilograms 
Zinc, mine output, Zn content 
INDUSTRIAL MINERALS 


kilograms 


thousand tons 


Barite e/ 
Cement, hydraulic thousand tons 


Clays: 
Bentonite 


Feldspar 


Gypsum and anhydrite: 
Natural 


Synthetic 
Lime 
Magnesite e/ 
Perlite 
Phosphate: 
Guano 
Phosphate rock 
Pyrite and pyrrhotite (including cuprous), gross weight 
Salt, marine 


Sand and gravel: 
Silica sand thousand tons 
Other 5/ thousand cubic meters 
Stone: 
Dolomite 


Limestone 6/ 
Marble (dimension), unfinished 


thousand tons 
cubic meters 


Volcanic cinder e/ do. 


Tuff 
Quartz e/ 
Crushed, broken, other e/ 7/ 
Sulfur: e/ 
S content of pyrite 
Byproduct of metallurgy 
MINERAL FUELS AND RELATED MATERIALS 


thousand cubic meters 


Coal, all grades thousand tons 
Petroleum: 
Crude thousand 42-gallon barrels 


See footnotes at end of table. 


1990 


61,800 
20,200 
101,000 
183,000 


182,000 


153,000 
126,000 
24,600 


55,700 1/ 
10,000 

600 r/ 
12,100 
14,600 
15,800 
47,100 
53 


289 4/ 
6,360 


14,600 
148 
105,000 
500,000 e/ 
168,000 


30,000 

115,000 e/ 
12,500 
3,680 4/ 
3,150 


5,820 
13,300 
430,000 
490,000 


256 
15,700 


321,000 
3,840 


36,000 4/ 
1,000 


158,000 
120,000 


1,190 


1,730 


1991 


5,000 


89,200 
19,800 
82,500 
191,000 


148,000 


167,000 
115,000 
25,900 


24,800 
5,000 
10,000 
605 
16,100 
4,060 
13,700 
38,400 


500 
6,910 


42,100 
552 
51,500 
808,000 
48,000 


28,000 
7,460 
700 
2,890 


11,700 
20,600 
360,000 
493,000 


532 
15,700 


609,000 
5,380 
24,200 
2,000 
51,800 
60,000 
1,000 


155,000 
119,000 


1,270 


1,090 


(Metric tons unless otherwise specified) 


1992 


5,000 


- 16,400 r/ 

9,990 r/ 
39,300 r/ 
65,700 r/ 


124,000 


169,000 
146,000 
22,700 


27,400 
5,000 
10,000 
497 1/ 
19,100 r/ 
3,220 
14,000 
31,100 


500 
6,730 


31,900 
500 е/ 
45,000 е/ 

742,000 
45,000 e/ 


25,000 


10,000 e/ 


4,830 
350,000 e/ 
496,000 


500 
15,800 


600,000 e/ 
5,090 
19,700 
2,000 

50,000 e/ 
50,000 
1,000 


64,000 
111,000 


1,510 


2,950 


1993 


2,000 


17,200 r/ 

1,600 r/ 
49,600 r/ 
68,400 r/ 


136,000 


171,000 
172,000 e/ 
15,800 


11,900 r/ 
5,000 
10,000 
623 r/ 
24,300 r/ 
12,400 r/ 
10,200 
32,500 


500 
7,960 r/ 


5,050 r/ 
791 

5,560 r/ 

700,000 e/ 
24,200 


25,000 e/ 


10,000 e/ 
700 
19,800 r/ 


5,250 

91,800 
317,000 r/ 

535,000 


828 r/ 
15,000 e/ 


692,000 
5,190 
359,000 r/ 
2,000 
3,260 
50,000 

1,000 


114,000 e/ 
147,000 e/ 


1,530 


3,320 


1994 е/ 


000 


5,090 4/ 


8,750 


60,100 4/ 
68,900 


110,000 4/ 
168,000 


153,000 4/ 
14,600 4/ 


1,800 


1,740 4/ 


TABLE 1--Continued 


PHILIPPINES: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 


MINERAL FUELS AND RELATED MATERIALS--Continued 
Petroleum--Continued: 


Refinery products: 

Liquefied petroleum gas thousand 42-gallon barrels 
Gasoline do. 
Jet fuel do 
Kerosene do 
Distillate fuel oil do. 
Residual fuel oil do. 
Other do. 
Refinery fuel and losses do. 

Total do. 


e/ Estimated. r/ Revised. 


1990 


1991 


2,780 
15,300 


3,400 e/ 


3,300 
24,200 
24,100 


5,500 e/ 


2,840 
81,400 


1992 


2,910 
13,400 
4,070 
4,280 
26,700 
27,500 
3,920 
3,300 
86,100 


1993 


2,610 
13,100 
3,060 
4,270 
25,200 
28,400 
5,890 
3,300 
85,800 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data through Apr. 7, 1995. 


1994 e/ 


2,810 4/ 
12,200 4/ 
4,350 4/ 
3,920 4/ 
26,300 4/ 
29,600 4/ 
5,230 4/ 
3,260 4/ 
87,700 4/ 


3/ In addition to the commodities listed, the Philippines produces platinum-group metals as byproducts of other metals, but output is not reported quantitatively, 


and no basis is available to make reliable estimates. 

4/ Reported figure. 

5/ Includes "pebbles" and "soil" not further described. 
6/ Excludes limestone for road construction. 


7/ Includes materials described as rock, crushed or broken; stones, cobbles, and boulders; rock aggregates; and broken adobe. 


Commodity Major operating companies Location of Annual 
and major equity owners main facilities ity e/ 
Cement Davao Union Cement „ 100% Davao City plant, Mindanao Island 648 
Do. Floro Cement „ 100% Higait plant, Mindanao Island 450 
Do. Iligan Cement Corp., 100% Iligan City plant, Mindanao Island 420 
Do. Northern Cement Co. Inc., 10096 Sison plant, Luzon Island 640 
Do. Republic Cement Corp., 100% Normzag plant, Luzon Island 950 
Do. Rizal Cement Co. Inc., 100% Binangonan plant, Luzon Island 964 
Chromite: 
Concentrate Acoje Mining Co. Inc., operator. (Voest Alpine AG of Austria, Santa Cruz Mine, Zambales Province, 100 1/ 
75.6%; and Merlin Mining NL of Australia, 24.4%) Luzon Island 
Do. Alamag Processing Corp., operator. (Pacific Shore Mining Co., Llorente, Eastern Samar Province, 20 2/ 
50%; and Rio Chico Mini „ 50%) Samar Island 
Benguet Corp., 70%, operator, and Consolidated Mines Inc., 30% — Masinloc Chromite Operations, Zambales 105 3/ 
Province, Luzon Island 
Ferrochromium Ferrochrome Philippines Inc., operator. (Voest Alpine AG of Tagoloan plant, Lanao del Norte Province, 60 
Austria, 100% Mindanao Island 
Do. Ferro-Chemicals Inc., 100% Manticao plant, Misamis Oriental Province, 30 
Mindanao Island 
Do. Integrated Chrome Corp., 100% Cagayan de Oro plant, Misamis Oriental 26 
Province, Mindanao Island 
Coal Semirara Coal Corp. (Government), manager. Voest Alpine Unong Mine, Antique Province, Semirara 1,000 
AG of Austria, 60%; National Development Corp., 56%; and Island 
Devel Bank of the Philippines, 4% 
Copper, ore Atlas Consolidated Mining and Development Corp., 10096 Cebu Copper Operations, Cebu Province, 24,300 
Cebu Island 
Do. Benguet Corp., 50%, operator, and Dizon Copper-Silver Dizon Copper-Gold Operation, Zambales 6,000 
Mines Inc., 5096 Province, Luzon Island 
Do. Far Southeast Resources Inc., manager. (Lepanto Consolidated Far South East Project, Benguet Province, 4,000 4/ 
Mining Co. Inc., 60%; and СКА Ltd. of Australia, 4096) Luzon Island 
Do. Lepanto Consolidated Mining Co. Inc., 100% Mankayan Mine, Benguet Province, Luzon 1,100 
| Island 
Do. Marcopper Mining Corp., 60%; and Placer Dome Inc. of San Antonio Mine, Marinduque Province, 30,000 
Canada, 4096 Marinduque Island 
Do. Maricalum Mining Corp., manager. [Asset Privatization Trust Sipalay Mine, Negros Occidental Province, 6,250 
Government), 100% N Island 
Do. Philex Mining Corp., 100% Sto. Tomas II (Padcal) Mine, Benguet 10,200 
Province, Luzon Island 
Copper, metal, refined Philippine Associated Smelting and Refining Corp., operator. Isabel, Leyte Province, Leyte Island 172 
[National Development Corp. (Government), 42%; Japanese 
consortium of companies led by Marubeni Corp., 32%; domestic 
copper producers led by Atlas Consolidated Mining and 
Development Corp., 21%; and International Finance Corp. 
(United Nations Agency), 5%] 
Gold kilograms Atlas Consolidated Mining and Development Corp., 100% Masbate Gold Operations, Masbate Province, 2,500 5/ 
Masbate Island 
Do. do. Benguet Corp., 100% Benguet Gold Operations, Benguet Province, — 1,100 5/ 
Luzon Island 
Do. do do. Benguet Antamok Gold Operation, Benguet 3,000 
Province, Luzon Island 
Do. do Philex Mining Corp., 100% Bulawan Mine, Negros Occidental Province, 2,800 4/ 
Negros Island 
Do. do. United Paragon Mining Corp., operator. (Paragon Resources of Longos Mine, Camarines Norte Province, 1,800 
Australia, 12.596; and public shares, 87.596) Luzon Island 
Iron ore, sinter Philippine Sinter Corp., operator. (Kawasaki Steel Corp. of Cagayan de Oro, Misamis Oriental Province, 5,000 6/ 
Japan, 100%) Mindanao Island 
Nickel, ore Rio Tuba Nickel Mining Corp., 60%; and Japanese interests, Rio Tuba Mine, Palawan Province, Palawan 500 
40*6 Island 
Do. Taganito Mining Corp., 100% Taganito Mine, Palawan Province, Palawan 100 
Island 
Petroleum Caltex (Philippines) Inc., 10096 Caltex Batangas Refinery, Batangas Province, 68 
thousand 42-gallon barrels per day Luzon Island 
Do. do. Petron Corp., operator. [Philippine National Oil Co. (Government), Petron Bataan Refinery, Bataan Province, 156 
100% Luzon Island 
Do. do. Pilipinas Shell Petroleum Corp., 100% Shell Batangas Refinery, Batangas Province, 70 


See footnotes at end of table. 


TABLE 2 


PHILIPPINES: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


Luzon Island 


TABLE 2--Continued 
PHILIPPINES: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies Location of Annual 
and major equity owners main facilities ity е/ 
Steel National Steel Corp., operator. [National Development Corp. Iligan, Lanao del Norte Province, Mindanao 350 
(Government), 100%) Island 
e/ Estimated. 
1/ Metallurgical-grade concentrates. 
2/ Chemical-grade concentrates. 
3/ Refractory-grade concentrates. 
4/ In planning stage during year. 
5/ On care and maintenance during year. 
6/ Self-fluxing sinter. 
TABLE 3 
PHILIPPINES: RESERVES OF MAJOR MINERAL COMMODITIES FOR 1994 
(Thousand metric tons) 
Commodity Reserves /e 
METALS 
Chromite: 
Chemical 3,200 
Metallurgical 11,000 
Refra tory 4,700 
Copper, primary 3,700,000 
Gold, primary | 83,000 
Iron ore: 
Aluminous laterite 290,000 
Lump ore 71,000 
Magnetite sand 104,000 
Lead, primary 6,300 
Manganese 1,300 
Mercury 16,000 
Molybdenum 31,000 
Nickeliferous laterite/garnierite 1,500,000 
Zinc, prim 6,200 
INDUSTRIAL MINERALS 
Asbestos 24,000 
Barite 160 
Bauxite 83,000 
Clays 1,100,000 
Bentonite 1,400 
Diatomaceous earth 3,900 
Dolomitic limestone 490,000 
Feldspar 29,000 
Guano 1,000 
Gypsum 1,900 
Limestone: 
Agricultural 310,000 
Industrial 9,600,000 
Magnesite 26,000 
Marble 4,100,000 
Perlite 18,000 
Phosphate rock 2,400 
Pumice and pumicite 22,000 
Pyrite | 980,000 
Silica pebbles/cobbles/boulders 6,800 
Silica rock form 1,800,000 
Silica sand 210,000 
Sulfur 44,000 
Talc 500 


с/ Estimated. All data are rounded to two significant digits. 


Source: Mines and Geosciences Bureau. 


THE MINERAL INDUSTRY OF 


POLAND 


By Walter G. Steblez! 


In 1994, Poland continued to be a major European and 
world producer of copper, lead, silver, and zinc. 
Similarly, Poland was a major world producer of coal 
and sulfur and was ranked among the top European 
producers of lime, nitrogen (in ammonia), and salt. 

Poland’s economy in 1994 displayed continuing 
growth and improvement in contrast with the economy's 
shortfalls during the 1990-92 period. Reportedly, the 
country's gross domestic product increased by about 5% 
compared with that of 1993 and industrial production 
rose by 11.9%. The index for aggregated components 
of industrial output showed the value of mining and 
quarrying to have increased by more than 6%, while that 
for coal mining and peat extraction rose by about 3%. 
Additionally, the output of metals and nonmetallic 
minerals increased by 15% and 14%, respectively.’ 
Major issues that concerned Poland’s minerals industry 
in 1994 included the passage of new mining legislation 
and continued denationalization and decentralization of 
industial enterprises. 


Government Policies and Programs 


Until 1994, operative legislation affecting mining 
consisted of the Geological Act of 1960 and the Mining 
Act of 1953 (both amended in March 1991), which were 
meant to serve the needs of a centrally planned economy 
country. The country’s transition to a market economic 
system created a demand for legislation to adequately 
address emerging market conditions. New mining and 
geological acts reportedly were drafted in 1993, and in 
February 1994, Poland’s lower legislative body, the 
Sejm, reportedly adopted new laws оп geological 
surveying and mining. One of the main provisions of 
the new legislation addressed the tension arising from the 
country’s need to mine and its need to protect the 
environment. Provisions in the new law also regulated 
concessions and worker safety in underground mining 
and defined responsibility for damages stemming from 
mine subsidence.? 

The Government of Poland continued to promote the 
decentralization and privatization of the economy, as 
well as the growth of both the domestic and export 
markets. The growth of the private sector's share in 
industry continued during this period, but continued to 


be modulated by social demands for slower 
denationalization of large-scale, state-owned heavy 
industry enterprises, such as those in mining, metals 
production, and machine building. According to official 
sources, the denationalization of state-owned industrial 
enterprises in 1993 increased by about 24% compared 
with that of 1992. Denationalization that was achieved 
on a sectoral basis in 1993 compared with that of 1992 
amounted to about 14-fold for energy and fuels, 100% 
for metals, and 10496 for industrial minerals.* 

Environmental protection also remained an important 
component of the Government's plans to restructure the 
country's economy. 


Environmental Issues 


Environmental pollution from point sources associated 
with heavy industry (mining, processing, smelting, and 
electric power generation) continued to pose major 
problems with respect to actual and potential damage to 
public health and the general environment and, 
consequently, in some areas constrained the development 
of the country's minerals sectors. А significant portion 
of atmospheric pollutants, such as sulfur dioxide, 
annually generated in Poland was associated with the 
consumption of low-rank coal and lignite at thermal 
electric power stations. Of the total 31,390 megawatts 
(MW) of electric power generating capacity, 23,090 MW 
was produced by coal-fired thermal electric power 
plants, of which approximately 65% was generated at 
plants using lignite.! In recent years, the recorded 
upward range of sulfur dioxide in Poland's urban areas 
reportedly was about 11 times greater than in 
comparable areas in European countries belonging to the 
Organization for Economic Cooperation and 
Development (OECD). In 1992, total gaseous pollutants 
generated by industry in Poland amounted to about 3.3 
million metric tons, of which the minerals sector 
contributed nearly 80%. Similarly, all particulate 
pollutants, including fly-ash, that were generated by 
industry in 1992 amounted to about 648,000 metric tons 
(mt) (fly-ash, 573,000 mt). The portion of particulate 
pollutants generated by the country’s minerals sector 
amounted to about 69% of the total. For the years 
1990-92, Poland’s official data for industry-generated 
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gaseous pollutants and particulates showed an overall 
downward trend in their total output. However, this 
trend appeared to have been largely a function of 
reduced industrial production during this period. The 
transfer of new technologies, such as circulating 
fluidized bed, for use in lignite-fired thermal electric 
plants would reduce air pollution while allowing a 
greater allocation of Poland's high quality coal for 
export. In 1994, two U.S. companies, Tecogen Inc. of 
Massachusetts and Tas Coal Systems (TCS) of 
Washington, DC, were involved in clean coal technology 
projects for Poland, financed principally by the U.S. 
Department of Energy as part of a joint United 
States/Polish clean coal project. 


Production 


The curtailment of Poland's declining trend of mineral 
output that began in 1993 continued in 1994. In 1994, 
Poland's output of metals generally remained at those or 
slightly higher levels than were achieved in 1993. 
However, the production of crude steel did increase by 
11.796 during the year, and the output of refined zinc 
and silver also substantially increased by about 596 and 
38%, respectively. With the exception of cement, which 
grew by about 14%, the production of most industrial 
minerals and mineral fuels also remained at levels 
comparable to those achieved in 1993. (See table 1). 


Trade 


Aggregated commodity trade returns available for 
1993 indicated that the value of metals exports declined 
slightly compared with those of 1992 and constituted 
17.7% of the Poland's total industrial exports. Poland's 
imports of metals during the same period rose by about 
20%, constituting 5.3% of the country's total imports for 
1993. Similarly, exports of industrial minerals (chemical 
and construction use) increased by about 20% compared 
with those of 1992, constituting about 3.2% of total 
exports for 1993. Imports of industrial minerals, 
however, rose substantially, by about 17%, compared 
with those of 1992, constituting 2.3% of total imports. 
Exports of mineral fuels in 1993 increased by about 8%, 
compared with those of 1992 and constituted about 
10.1% of total exports for the year, while imports of 
mineral fuels increased by about 4%, constituting about 
8.476 of total imports for 1993. 


Structure of the Mineral Industry 
The information provided in table 2 lists the names of 


administrative bodies as well as subordinate production 
units of the main branches of the country's mineral 
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industry in 1991. (See table 2.) 
Commodity Review 
Metals 


Copper.—In 1994, Poland's copper industry continued 
to restructure its operations with the long-term view 
toward full privatization. However, such programs as 
rationalization, which entailed essentially the creation of 
a corporate profile at KGHM Polska Miedz SA 
(KGHM), also continued to cause serious concerns on 
the part of the company's work force and labor unions 
with respect to possible layoffs. The issue of KGHM's 
privatization remained largely unresolved in 1994, 
although parliamentary discussions reportedly were held 
on various methods of stock issuance to raise capital for 
the company's continuing modernization.’ Reportedly, 
KGHM’s restructuring program, in effect since 1991, 
was partially responsible for the company's increase in 
production in 1993 and 1994. An important part of 
KGHM!Ys modernization was the completion of the new 
precious metals plant at Glogow at yearend 1993. The 
refinery was planned to recover 1,000 metric tons per 
year (mt/a) of silver, about 300 kilograms (kg) per year 
of gold, and 50 mt/a of selenium from the country's 
copper ores. Utilizing technology developed by Boliden 
of Sweden, the cost of the plant was approximately 
US$20 million, which was financed entirely by the 
company. Other developmemnts in the copper sector 
included a labor agreement between KGHM's 
management and 5 unions representing 40,000 workers 
in the copper industry. Reportedly, the agreement 
streamlined KGHM's system of wages, including 
premiums and bonuses, and allowed the use of inflation 
indexing during subsequent wage negotiations. 


Iron and Steel.—In mid- 1993, Lucchini announced the 
first phase (reportedly costing US$200 million) of a 
modernization program at Huta Lucchini-Warszawa that 
was to change the operation’s production profile by 
replacing two of the steelwork’s five 65-mt open-hearth 
furnaces with one 85-mt electric arc furnaces coupled 
with a ladle furnace and a continuous casting unit. 
However, in 1994, the modernization program at Huta 
Lucchini-Warsawa was impeded by legal issues 
concerned with ownership of the land on which the steel 
mill was located. Although these issues were reportedly 
resolved, the delivery of new equipment to the facility 
was delayed by several months. 

In early 1994, Huta Sendzimira (Sendzimira), formerly 
Nowa Huta im. Lenin, announced plans to modernize its 
1.8 million metric tons per year (mt/a) mill that was 
designed to produce 1,700-millimeter-wide hot-rolled 


strip. The modernization program, costing about US$37 
million, would be undertaken under a contractual 
agreement with a consortium of plant manufacturers 
headed by Voest Alpine Industrieanlagenbau, and was 
directed to raise production efficiency rather than to 
increase the capacity of the mill.’ Sendzimira also 
reported the installation of an electrogalvanizing line at 
its facilities in Kracow. When fully operational, the 
200,000-mt/a facility would supply metal for Poland's 
automotive industry and the country's export market. 
Additionally, Stalowa Wola steel mill announced the 
installation of a new continuous caster supplied by 
Mannesman Demag AG of Germany to produce billet 
primarily for the domestic market, but also for some 
exports to Germany. 


Lead and Zinc.—Lead and zinc ore was mined in the 
southeastern part of the country at three underground 
mines. The Boleslaw mining concentrating and zinc 
refining complex at Bukowino produced ore grading 
about 0.6% lead and 3.4% zinc. The Olkuz-Pomorzany 
Mine, near Olkusz, part of the Boleslaw operation, 
produced ore grading about 1.2% lead and 3.5% zinc, 
and the Trzebinia Mine and concentrator, at Trzebinia, 
near Chrzanow, produced ore grading 3.7% lead and 
296 zinc. In 1994, miners at the Boleslaw mining 
concentrating and refining complex joined mine workers 
from other sectors of the country's minerals industry to 
protest the government's privatization efforts. However, 
the strike did not close operations at Boleslaw and 
concentrates reportedly were produced in quantities 
sufficient to supply the company's smelting operations. 
One of the chief issues in the strike was the demand by 
workers to a have a larger role in the privatization 
process in Poland's minerals industry.? 


Industrial Minerals 


Barite.—Polish sources in 1993 reported production 
stoppage at the Boguszow barite mine in Walbrzych 
Province and a declaration of bankruptcy was expected 
by yearend 1993. In 1994, the Boguszow Mine was 
sold at auction to an entity representing regional 
interests, Kopalnia Barytu Boguszow Ltd. The new 
company indicated the intention to retain 250 of 350 
employees at the facility and to work closely with their 
union. 


Cement.—In 1994, the privatization and foreign 
ownership of Poland’s cement industry continued. The 
final agreement on the acquisition of the Warta cement 
plant by Polen Zement Beteiigungsgesellschaft (Polen 
Zement) reportedly was reached in April. The 
agreement provided Polen Zement with 75% of Warta’s 


shares of stock for about US$6 million. Polen Zement 
also planned to invest about US$17 million during a 5- 
year period at the Warta cement plant and maintain 
current levels of employment and wages until 1997." 


Silica.—In 1994, Owens-Illinois Inc. of the United 
States reportedly acquired a 36% share in the Polish 
glassmaker Huta Szkla Joroslaw for about US$3 million. 
Owens also reported a planned investment in Huta Szkla 
Jaroslaw of US$25 million during the subsequent 5-year 
period. A loan of US$43 million to Owens-Illinois Inc. 
by the European Bank for Reconstruction апд 
Development would be used to finance the investment. 
Also, 2096 of Huta Szkla'a shares were to be offered to 
the company's employees at preferential rates and the 
remaining 4496 of the shares would be held by the 
Government of Poland." 


Sulfur.—Poland remained among the largest producers 
of sulfur in the world. Approximately 87% of Poland's 
total sulfur production was generated at the Jeziorko and 
Grzybow borehole mines in the Tarnobrzeg region using 
a modified Frasch process. Approximately 13% was 
produced at the Machow open pit mine. А$ in other 
branches of the mineral industry, sulfur mining had been 
a serious source of both air and water pollution. Plans 
announced by Poland's Ministry of Industry and Trade 
in 1993 to restructure the sulfur industry included the 
closure of the Machow open pit mine, including the 
dehydration of the quarry and land restoration. Sulfur 
production would continue at the Frasch mines at 
Jeziorko and Grzybow. 


Mineral Fuels 


Coal.—In terms of output, consumption, and export 
trade, coal remained the country's chief mined product. 
Poland's resources of bituminous and anthracite coal 
were in Upper and Lower Silesia and in the Lublin 
district. The governing factors bearing on the future of 
Poland's coal industry were depletion (or near-depletion) 
at a significant number of the country's bituminous coal 
mines and the availability of investment capital to 
develop mines and deposits with the best likelihood of 
operating profitably. Within the context of the country's 
transition to a market economy system, the restructuring 
of Poland's coal mining sector involved the division of 
the bituminous coal mining and processing sector into 8 
companies, each consisting of between 7 and 13 mines. 
Reportedly, the criteria that were used to determine the 
distribution of mines by company included the mines' 
proximity to each other, the feasibility of using common 
equipment and materials, the maximum exploitation of 
deposits, and the greatest capability of reemploying 
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workers from closed mines. The actual restructuring 
program began with the decision to close seven mines 
determined to be beyond any chance of becoming 
profitable. However, the social costs associated with 
rapid closures, coupled with organized protests and 
strikes by trade unions, had put considerable restraints 
on this process. These restraints, given other 
imperatives of the economy (continued high reliance on 
coal until after the year 2000 and the need to capitalize 
current profitable mines and new deposits), would be 
short term, in view of the average US$70/mt of 
produced coal subsidies issued by the Government to 
money-losing coal mining enterprises. 


Natural Gas.—Because of the country's need for 
greater amounts of domestically produced energy, as 
well as the constraints on the choice of energy carriers 
dictated by environmental protection concerns, Poland's 
energy-producing sector devoted a great deal of attention 
and work during 1994 toward developing the country's 
commercial coalbed methane deposits. To achieve this 
end, Poland's Ministry of Environmental Protection and 
Natural Resources and Forestry auctioned prospecting 
concessions at about 12 coal deposits in the Silesian coal 
basin. Apparently, the richest coalbed methane deposit 
to date has been found in the Rybnik Coalfield.’ 
Currently, less than 30% of the gas is recovered at the 
mines; about 3,000 million cubic meters (Mm?) is lost 
annually. Resources of coalbed methane are believed to 
approximate those of conventional natural gas, which are 
the basis for annually producing about 4,000 Mm? of 
gas. Given the approximate 7,000 Mm? of gas imported 
from Russia each year, the development of the country's 
coalbed methane resources could effectively reduce 
natural gas imports by as much as 75% in the near term. 


Reserves 


Taking into account Poland's efforts at transition to a 
market economy, the country's mineral reserves would 
have to be reevaluated from a market economy 
perspective. As defined in market economy countries, 
reserves are those mineral deposits that can be mined at 
a profit under existing conditions with existing 
technology. However, in former CMEA countries, 
including Poland, the prior policies for centrally planned 
industrial development often had more to do with 
political than economic considerations. 


Infrastructure 
Poland’s inland transportation system consisted of 


331,129 kilometers (km) of railroads, highways, and 
waterways. The railroad system consisted of 24,287 km 
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of 1.435-meter (m) standard-gauge, 397 km of 1.524-m 
broad-gauge, and 2,357 km of narrow-gauge track. Of 
the total railroad system, 8,987 km was double-tracked 
and 11,016 km electrified track. The highway system 
consisted of 130,000 km of improved hard-surface roads, 
24,000 km of unimproved hard-surface roads (crushed 
stone and gravel), 100,000 km of earth roads, and 
45,887 km of various urban roads. Poland had 3,997 
km of navigable rivers and canals, with ports at Gliwice 
on Kanal Gliwice, Wroclaw on the Oder, and Warsaw 
on the Vistula. By yearend, the country’s merchant fleet 
consisted of 222 ships totaling 4,019,531 deadweight 
tons. Maritime ports (Gdansk, Gdynia, Szczecin, and 
Swinoujscie) handled 44.2 million metric tons of cargo 
in 1990. In 1990, Poland had 4,500 km of pipeline for 
natural gas, 1,986 km of pipeline for crude petroleum, 
and 360 km of pipeline for refined products. 


Outlook 


To ensure maximum interim employment during the 
country’s economic transition to a market economy, 
near-term Government policies probably will continue to 
direct subsidies to some state-owned heavy industries, 
such as coal mining and steel production. The steel 
industry’s production profile in the long term should 
tend toward the output of higher value specialty steels. 
Poland’s coal, copper, lead, sulfur, and zinc industries, 
because of their developed infrastructures and operations 
and relatively well-assured mineral resources, should 
continue their mining and processing activities (with 
improved pollution controls) for at least another 10 to 15 
years. 


'Text prepared Sept. 1995. 

?Statistical Bulletin, monthly (Warsaw). July 1995, v. XXXIX, pp. 
112-115. 

Mining Magazine (London). Mar. 1994, v. 170, p. 178. 

*Rocznik Statystyczny Prezemyslu 1994, annual (Warsaw) 1994, рр.16- 
17. 

‘International Directory of Electric Utilites, 3rd ed. McGraw-Hill, Inc., 
(New York) 1991, pp. 84-85. 

5Work cited in footnote 4, for 1993, 1992, and 1991, рр. 184-186, 
168-170, and 206-208, respectively. 
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6 ———. Feb. 3, 1994, p. 21. 
—-—-—. May 9, 1994, p. 5. 
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"BBC SWB. EEW/0355, Oct. 20, 1994, p. WA/9, from PAP 1939 
gmt Oct 12, 1994. 
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Major Sources of Information 


Ministry of Industry Warsaw, Poland 
Ministry of the Environment, Forestry, and Natural 


Resources 
Warsaw, Poland 

Kombinat Gorniczo Hutniczy Miedzi 
Lubin, Poland 


Przeglad Geologiczny (Geology Review), Warsaw, 
annually. 

Rocznik Statystyczny Przemyslu (Statistical Handbook 
for Industry) Glowny Urzad Statystyczny (Main 
Statistical Directorate), Warsaw, annually. 

Rocznik Statystyczny (Statistical Abstract) Glowny 
Urzad Statystyczny (Main Statistical Directorate), 
Warsaw, annually. 


Major Publications 


Przeglad Gorniczy (Mining Review), Warsaw, annually. 


TABLE 1 
POLAND: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


46,000 45,800 43,600 46,900 49,400 3/ 
200 200 200 200 200 
373 364 132 149 150 
24,400 23,400 24,100 27,100 26,100 3/ 
etal content 370,000 359,000 373,000 431,000 r/ 397,000 
centrate: 
ss weight tons 1,460 e/ 1,420 e/ 1,450 1,560 r/ 1,550 
etal content 329,000 320,000 r/ — 332,000 г/ 383,000 r/ 340,000 


Prim 341,000 e/ 358,000 e/ 385,000 396,000 e/ 350,000 
| Secondary 10,000 e/ 15,000 e/ 16,000 16,000 r/ e/ 15,000 
о э э , Г , 
Refinec 346,000 379,000 387,000 404,000 405,000 3/ 
Mine output, Au content, recoverable thousand kilograms 30 30 30 30 30 
etal, smelter ograms 300 r/ 300 r/ 300 r/ 300 r/ 300 
steel: 
Iron ore and concentrate, gross weight 400 5 = = -æ 3/ 
etal: 
Pig iron: 
or foundry use tons 511 298 294 206 300 
Or stee uction О. 7,840 6,000 6,020 5,900 6,200 
er 306 218 183 193 300 
Total , , , , , 
Ferroalloys: 
efTOC ium Б f : ; Е f E 
Ferromanganese: 
From Hast furnaces 71,000 57,400 43,400 56,400 e/ $5,000 
‚ From electric furnaces 5,400 9,200 4,800 1,100 r/ 1,000 
Ferrosilicon 88,600 60,100 36,100 43,100 r/ 40,000 
Other electric furnace ferroallo 33,100 34,700 30,800 30,000 30,000 
Total electric furnace R ; : ; f : 
Spiegeleisen : 100 — 100 — f/ — 
Crude steel: 
rom o rnaces T tons 3,970 2,640 1,820 1,660 2,000 
rom oxygen converters O. 7,210 5,750 6,250 6,160 7,060 
From eie EC furnaces do. 2,450 2,050 1,800 2,120 2,000 
Other do. 6 2 == ~ 
Total do. 13,600 10,400 9,870 9,940 11,100 3/ 
Semimanufactures: 
Rolled excluding pi do. 9,840 8,040 7,550 7,630 т/ 8,590 3/ 
ipe О. 567 519 520 488 r/ 550 
ore, gross weight О. 4,880 4,850 5,020 r/ 4,820 r/ 4,870 3/ 
ine output, Pb content 61,300 63,600 70,100 68,400 r/ 68,000 
centrate, gross weight 65,000 e/ 67,000 e/ 68,600 67,400 r/ 67,000 
content 45,200 47,000 49,700 47,700 r/ 47,000 


See footnotes at end of table. 


699 


TABLE 1--Continued: 
POLAND: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


"aV bd bd b d y 
J JOU) eve eve ЭС ООА « 


Prim 24,200 20,800 22,300 22,900 20,000 

Secondary 46,300 32,800 36,200 43,000 35,000 

ota 70,400 53,600 58,500 65,900 r/ 55,000 
Refined 64,800 50,800 56,700 62,300 r/ 61,300 3/ 


Silver, mine output, Ag content, recoverable thousand kilo S 832 899 798 767 1,060 3/ 
Zinc: 


Mine output, Zn content 178,000 176,000 186,000 183,000 185,000 
Concentrate output, Zn content 153,000 145,000 151,000 r/ 150,000 r/ 150,000 
etal, re , including secon 132,000 126,000 135,000 r/ 149,000 r/ 156,000 3/ 
Barite 25,300 18,300 15,700 — f/ 25,000 3/ 
en raulic ousand tons 12,500 12,000 11,900 12,200 13,900 3/ 
ays cia ucts: 
e: 
Bentonite do. 69 35 18 9 r/ 21 3/ 
Fire cla do. 523 443 362 316 r/ 316 3/ 
In: 
Crude do. 215 233 229 265 r/ 230 3/ 
Beneficiated do. 48 44 42 48 r/ 48 3/ 
Diatomite 3,000 — 1,500 1,300 1,300 
Feldspar е/: 
Run of mine 32,000 r/ 24,000 r/ 34,000 r/ 43,000 r/ 30,000 
Beneficiated 34,000 23,800 22,600 30,700 31,000 
ypsum and г drite, crude 6 housand tons 904 819 848 832 r/ 820 
ime, hydrated and quicklime do. 3,200 2,410 2,530 2,580 r/ 2,600 3/ 
M Site: 
Dre. crude do. 44,000 14,000 17,000 34,000 r/ 34,000 
Concentrate do. 23,300 8,100 12,900 13,000 r/ 13,000 3/ 
Calcined 2,300 1,900 1,800 1,400 r/ 1,500 
itrogen: N content of ammonia ousand tons 1,960 1,530 1,490 1,420 r/ 1,450 
ait: 

OC tons 556 556 582 719 800 3/ 
Other do. 3,500 3,280 3,310 3,080 3,000 
Total do. , , , , , 

excluding glass san О. 4,710 r/ 3,460 r/ 2,500 r/ 2,890 r/ 1,800 
Silica: 
Quartz, crystal 33,400 28,800 30,600 55,600 r/ 30,000 
crusta 50 55 = 1 10 
Quartzite , refractc 189,000 167,000 104,000 129,000 110,000 
Quartz schist 26,600 18,100 13,300 11,500 12,000 
ass sanc housand tons 859 875 783 824 820 3/ 
Glass: | 
Construction, flat do. 345 323 308 295 300 
Technical do. 74 50 40 44 40 
Commercial do. 62 58 53 48 50 
Packin do. 577 592 565 624 600 
Sodium compounds, n.e.s.: 
Carbonate do. 968 962 929 815 r/ 850 
austic soda (96% NaOH) 10. 404 324 326 296 300 
tone: 
Dolomite do. 6,530 r/ 4,700 r/ 4,810 r/ 4,310 4,500 
Limestone do. 14,900 r/ 12,000 r/ 11,400 r/ 11,100 r/ 11,000 
Sulfur: 
Native: 
Frasch do. 4,050 r/ 3,280 r/ 2,330 r/ 1,860 r/ 2,200 
Other than Frasch do 601 r/ 601 r/ 562 r/ = f/ — 3/ 
Total do. , , э , 
Byproduct: 
rom metallur О. 200 185 r/ 207 r/ 220 r/ 200 
From petroleum do. 30 r/ 28 26 r/ 29 r/ 25 
ota О. 230 213 233 249 225 
From sum e/ do. 10 10 10 10 10 
otal suifur О. : * a 
Coal: 
Bituminous do. 148,000 140,000 132,000 131,000 134,000 3/ 
Lignite and brown do. 67,600 69,400 66,900 68,100 66,800 3/ 
Total do. 216,000 209,000 199,000 199,000 201,000 
Coke: a DE LOMEMMEMCI MM ACCENDI 
Coke oven do. 13,500 r/ 11,300 r/ 11,000 r/ 10,300 r/ 10,000 
Gashouse do. 155 r/ 55 r/ 27 т/ 7 t/ 300 
Semicoke do. 25 40 3l = 20 
Fuel bri II grad do 


ue uets, а es І 199 125 95 '102 r/ 100 
See footnotes at oa of table. 


TABLE 1--Continued: 
POLAND: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


ommodit J DO eve М ЖКУ ЭОЛ c 
MINERA] JELS AND RELA D MA RIALS--Continuec 
on c meters 3,870 4,130 4,020 4,950 4,630 3/ 
Manufactured: 
Town gas do. 76 27 21 14 15 
Coke oven gas do. 5,480 4,700 4,560 4,080 r/ 4,000 
Natural gas liquids: ‹ housand 42-gallon barrels 30 30 30 30 30 


eat Fue cu tons 122 r/ 167 г/ 134 r/ 110 r/ 100 
Petroleum: 


Crude: 


»Dorítec housand tons 163 158 199 235 230 
onvertec housand 42-galion barreis 1,210 1,170 1,480 1,740 1,700 
Кейпегу products 30. 80,900 85,700 93.000 99,000 98,000 


‘ ИШТ „+ Ff, evised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 

2/ Table includes data available through Apr. 1994. 

3/ In addition to the commodities listed, antimony, cobalt, germanium, a variety of crude nonmetallic construction materials, and carbon black also 
are produced but available information is inadequate to make reliable estimates of output levels. Poland also may produce alumina in small quantities, but 
details of such operation if it exists are not available. 

4/ Reported figure. 

5/ Based on official Polish estimates. 

6/ Less than 1/2 unit. 

7/ Includes building gypsum, as well as an estimate for gypsum used in production of cement. 

8/ Includes virtually all major products; excludes some minor products as well as refinery fuel and losses. 


TABLE 2 
POLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand of metric tons unless otherwise specified) 


оттой! Major operating companies ocation of main facilities Annus Daci 
Aluminum: 
Prime Huta Aluminium Konin 50. 
econde 30. 30. D. 
Coal: 
Bituminous Hard Coal Association in 71 mines at Upper Silesian Basin, 200,000. 
Liquidation State Coal Agen Lower Silesian Basin, and Lubin Basin : 
ignite tate Coal Agen 4 open pit mines at Turow, ,000. 
Concentmis (gross weight) Kombinat Gorniczo Hutniczy Mines and concentrators at Konrad, 1,900. 
Miedzi (KGHM Lubin, Polkowice, Pudna, and Sieroszowice 
Metal, refinec KGHM Refineries at Glogow ogow П, and Legnica 430. 
oalloys Ministry of Industry Plants at Laziska, Bobrek, Sieroszowice, anc ). 
Pokoj producing FeMn, FeSiMn, FeSi, 
FeCr, FeW 
Lead-zinc: 

Concentrate do. Nonferrous Metals Association (Mines and 125 Pb., 
concentrators at Bolelaw, Olkuz-Pomorzany, 225 Zn. 
and Trzebionka) 

etal: 
Pb, refined do. Smelters and refineries at Miasteczko Slaskie, 115. 
Szopienice, and Orzel Bial 
n, refined 30. meiters and геппепеѕ at Dolesiaw, Silesia, 
and Szopienice 
Natural gas Ministry of Mining and Energy ashieids at pre-Carpathian foothills, Carpathian 6,000. 
(million cubic meters) Mountains Lowlands, near Ostrow Wielko- 


polski, Poznan, and Trzebnica, north of Wroclaw 


do. Oilfields in northern lowlands, near the Baltic 1.4. 
Sea; sub-Carpathian and Carpathian Mountains 
Refined 30. Refineries at Glinik, Mariampolski, Jasto, Jealicze, 
Warinsky, Czechowice, Gdansk, etc. 
alt, all types Ministry of the Chemical Industry Main mines at Inowroclaw, Klodowa, anc 5,500. 
Wapno in central Poland 
ver / aklady Metalurgiczne I rzebinia Refined from dore produced by the Szopienice 


Pn-Zn smelter-refinery largely from KGHM 
supplied slimes 


tee Ministry of Metallurgy Main facilities include integrated ironworks anc 8,000. 
steelworks at Krakow, Katowice, and Warsaw 
uifur Ministry of the Chemical Industry Kopaine 1 Zaklady Przetworcze Siarki im. M. » 100. 


Howotki "Siarkopol" at Tarnobrze operates 
the Grzybow Jeziorko and Machow mines 
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THE MINERAL INDUSTRY OF 


PORTUGAL 


By Harold R. Newman! 


Portugal, on the Iberian peninsula, is one of the most 
mineralized areas of Western Europe. The area is 
geologically very complex, which increases its mineral 
resource potential. The Iberian peninsula has a diverse 
mining history that goes back to Phoenician times, and 
its abundant mineral resources were one of the 
considerations that precipitated the Roman conquest and 
development of the region. 

The mineral resource industry of Portugal is modest by 
world standards; however, growth rates during the past 
few years have made it a dynamic industrial sector in the 
country. The industry has undergone important changes 
with the discovery and development of the rich copper 
and tin deposit at Neves-Corvo. When the mine reached 
full production in 1991, there was a major increase in 
European copper and tin production. The country was 
also a significant tungsten producer. 


Environmental Issues 


The Government was putting more emphasis on 
stringent environmental regulations and environmental 
monitoring as economic growth was intensifying 
pressures on the environment. Major polluting 
industries were cement, cork, paper, tanning, and the 
ceramic industries in the Sines, Lisbon, Porto, and the 
Barreiro-Seixal areas. 

The implementation of the Framework Law on the 
Environment, which focused on improving water quality, 
was almost complete. Apart from tighter regulations 
regarding water pollution, new regulations concerning 
air pollution, environmental impact assessments, waste, 
and nature conservation have been passed. The impact 
of the costs of these regulations has not been determined, 
however, in some areas it was expected to be significant. 


Government Policies and Programs 


The Government stated it was proceeding with 
legislation that would privatize many public companies. 
The privatization program, begun in 1989, continued 
with a 25% share of Petroleos de Portugal (Petrogal), 
the state oil company, being offered to the private 
sector. 

The Government expected that privatization would 


continue. On the block were cement, chemical, steel, 
and financial firms, as well as a further 26% share of 
Petrogal. The privatization issue was part of a broader 
program to reduce the role of the state and to restructure 
the Portuguese economy from one that is state-controlled 
to one that is market-driven. 

There was no uniform procedure for privatization. 
Some companies were sold on the stock market and 
others were negotiated with prequalified bidders. A 
major concern of the Government has been to ensure 
that Portuguese groups were not overwhelmed by foreign 
investors with substantially more finances. Maximum 
foreign ownership percentages were normally established 
on a case-by-case basis. The Government may elect to 
retain a substantial voice in management of selected 
firms. 


Production 


Sociedade Mineira de Neves-Corvo S.A. (Somincor) 
continued to produce copper and tin at the Neves-Corvo 
Mine. Pirites Alentejanas S.A. was the largest producer 
of pyrite; Siderirgia Nacional S.A. (SN) produced iron 
and steel; Beralt Tin and Wolfram (Portugal) Ltd. 
continued tungsten production; and Cimentos de 
Portugal, S.A. was an important producer of cement. 
The Jalles Mine, in the Tres Minas gold district, was the 
only mine in Portugal producing gold as a primary 
product. 

With the exception of copper, ferroalloys, dimension 
stone, tin, and tungsten, which were of international 
importance, production of other minerals and related 
materials had only domestic significance. There was 
potential for increased production of granite, marble, and 
slate. (See table 1.) 


Trade 


In 1993, the latest year for which complete data were 
available, Portugal’s major markets continued to be 
France, Germany, and the United Kingdom, while its 
major suppliers were Germany, Spain, and France, 
respectively. Portuguese trade with Spain continued to 
increase because of mutual tariff and  nontariff 
liberalization. 
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Table 2 shows the impact of selected classes of 
mineral commodities on Portugal's balance of payments 
position in relation to the European Union (EU) and the 
world. 


Structure of the Mineral Industry 


By world standards, the mineral industry of Portugal 
has been modest; however, the country was a significant 
producer of copper and tin from Somincor's Neves- 
Corvo Mine. The mine is considered to be one of the 
richest copper deposits in the world and was the largest 
copper mine in Western Europe. 

Most of the large mineral resource companies were 
owned or controlled by the Government, although there 
were some privately owned operations. The 
Government stated that it was engaged in efforts to 
privatize some state-owned industries, which included 
mineral resource companies. 

Ownership of minerals was vested in the Government 
by the Constitution. Any person, Portuguese or 
foreigner, may explore for and, if a mineral deposit 
were found, apply for a concession. Deposits were 
divided into two groups: concessionable deposits (min- 
erals) and nonconcessionable deposits (sand, gravel, and 
clays). Nonconcessionable deposits were considered the 
property of the land owner, and concessionable deposits 
belong to the State. The Government collected certain 
royalties from concessionable deposits. 

All requests for exploration permits or concessions 
must have specific work programs and investment 
commitments. The General Directorate for Geology and 
Mines (DGGM) was the central department of the 
Ministry of Industry and Energy and regulated the 
mineral industry, collected statistics, and granted 
exploration licenses and mining concessions. About 
32,000 people were employed by the mineral industry, 
including mining and processing. (See table 2.) 


Commodity Review 
Metals 


Copper.—The Neves-Corvo Mine, which started 
operation in 1989, was continuing production at the end 
of 1993. Somincor, the operating company, is 51% 
Government-owned through the Portuguese Mineral 
Development Agency (EDM). The minority partner was 
RTZ Corp., a United Kingdom company that owns 49% 
of the joint venture. 

The mine was designed to produce 1.3 million metric 
tons per year (Mmt/a) of raw ore which was expected to 
yield 500,000 metric tons per year (mt/a) of concentrate 
averaging 26% copper content. The estimated life of the 
mine, based on proven reserves, was 20 years. Total 
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investment in the project was estimated to be $400 
million.? 

The Neves-Corvo complex consisted of four proven 
ore bodies: Graca, reported by the company to be 
averaging 10% copper; Corvo, ranging from 7% to 1096 
copper; Neves, averaging 1% copper; and Zambujal, a 
complex sulfide ore of copper, lead, and zinc. Zinc was 
also associated with the other three deposits, reportedly 
averaging 10% in the Graca ore body. 

A railway track linking the Neves-Corvo Mine with 
the national railway system was completed. Production 
was being shipped by rail directly to port loading 
facilities for export. 

Pirites Alentejanas S. A.'s metals concentrate plant at 
Aljustrel was on-stream and the company stated it had 
planned to process up to 1.2 Mmt/a of copper, zinc and 
lead-silver ore from its Moinho ore body. However, the 
company stated that technical problems affected the plant 
operation so that the planned levels of production of 
mineral concentrates recovered from pyrites produced by 
the mine were not attained. At yearend, the company 
was continuing with efforts to solve the problems. 


Iron and Steel. —The Portuguese iron and steel opera- 
tion was nationalized in 1975 and continues to function 
as a public entity incorporated as Siderirgia Nacional 
S.A. (SN). The main goal of SN was to ensure its 
viability beyond the transition period of the single 
European market, as mentioned in Portugal's Act of 
Accession to the EU. 

The Government changed SN into a public, limited 
company as a major step toward privatization. 
Lusosider, a joint-venture company consisting of Usinor 
Sacilor of France and Cia Espanola de Laminacion of 
Spain, was the sole bidder to acquire an 80% majority 
shareholding. The amount of the bid or other details 
were not available; however, it was believed to include 
proposals for restructuring SN's operation. The 
Government rejected the offer and began its own 
restructuring plan. This plan was thought to include 
proposals to abandon the integrated steel making 
activities at SN's main site at Seixal and replace the 
existing works with an electric furnace operation. 

Also, the Government split the original SN into three 
separate companies covering the mill's activities. SN 
would function as a holding company responsible for 
managing the financial affairs of the three subsidiary 
companies. The three companies were: SN Longos, 
comprising the bar, rod and long products operation at 
Maia and Seixal; SN Planos, covering the flat products 
operations at Seixal; and SN Servigos, comprising 
auxiliary operations including a powerplant and a oxygen 
plant. The Government stated that each of the three 
companies would be privatized in full and potential 
bidders would be required to make offers for 100% of 


each of the units in which they are interested. SN Planos 
was expected to be the first company to be sold.? 


Tin. —Somincor's tin concentrator was inaugurated in 
May 1990. The facility included three stages of 
crushing, grinding, tabling, flotation, and filtration. The 
project also included related infrastructure, utilities, a 
loadout facility, and a 5-kilometer-long tailings pipeline. 
The plant was considered to be unique in that it was 
designed to process two types of ore, a shale and a 
sulfide. The process will produce three grades of tin 
concentrate ranging from 25% to 55% metal content. 
Plant capacity was to be 5,000 mt/a of tin in 
concentrate, which should make Portugal one of the 
world’s major tin producers. Somincor stated it would 
initially produce two grades of concentrate: one with a 
grade of 50% to 55% tin and the other with a lower 
grade of 30% to 35% tin. Although plant capacity was 
5,000 mt/a, recovery levels would fluctuate from year to 
year because of the complex nature of the ore body. 


Tungsten.—Beralt Tin and Wolfram (Portugal) S.A. 
was the only producer of tungsten in 1994. However, 
Beralt was maintaining a lower production level because 
of market conditions for wolframite. This decision, 
according to the company, was the result of a depressed 
market and lower prices. 

Beralt was proceeding with development work at its 
Panasqueira Mine at Barroca Grande to improve 
efficiency and increase the life of the mine. Most of the 
work was directed toward accessing lower levels where 
proven reserves were estimated to be sufficient for a 40- 
year mine life. This would enable the company to 
increase production in the future if justified by market 
conditions. 


Industrial Minerals 


The industrial mineral sector was a modern and 
efficient producer of a variety of materials, most notably 
ceramics and dimension stone. The dimension stone 
industry continued as a very important segment of the 
mining industry in terms of value and was developing an 
import/export trade. Marble was the most valuable of the 
stone products and accounted for about 68% of stone 
production. The main area for marble mining continued 
to be the district of Evora. 

Demand for cement continued as the building and 
construction industry maintained its levels of activity. 
This situation was expected to continue given the 
substantial volume of work expected in coming years to 
develop Portugal’s infrastructure. The Portuguese 
Government was continuing to examine measures to 
privatize the country’s cement industry. 


Mineral Fuels 


Coal accounted for about 4% of total energy 
consumption. Most coal was imported although there 
are some domestic reserves. Empresa Carbonifera de 
Douro S.A., a state-owned company, operated the 
Germunde Mine at Castelo de Paiva. The mine produced 
200,000 mt/a of anthracite coal. However, the 
Government was planning to close the mine at yearend 
1994 or early 1995 because of high production costs and 
difficult mining conditions. Coal demand was growing 
because the electricity sector was switching from oil. 
There were no natural gas reserves and no nuclear 
powerplants in Portugal. Hydropower accounted for 
about 45% of electricity generation. The Government 
was seeking to diversify its energy sources and increase 
electrical power capacity to meet consumption growth. 

The Administracao do Porto de Sines (APS) initiated 
a program to build a terminal at the Port of Sines 
principally for steam coal imports by Electricidade de 
Portugal (EDP) for the electricity sector. The two major 
cement producers, Cimpor and Secil, also used coal as 
a major fuel source. 


Infrastructure 


The transportation network included 3,613 kilometers 
(km) of railroad, most of which was operated by the 
state-owned Portuguese Railroad Co. (CPR). Most of the 
trackage was single-track, 1.665-meter (m) gauge, of 
which about 15% is electrified. CPR was planning to 
match the European gauge width, 1.433 m, on a number 
of key routes throughout the country. It was expected 
this would be done by adding a track to the existing 
lines. 

The Government was planning to invest about $22.4 
billion in infrastructure improvements during the next 
few years. The main thrust would be the modernization 
of the country’s ports. Major seaports were Lisbon, 
Porto, and Sines. These ports were considered very 
important in a country where the main movement of 
goods was by sea. Other areas to be improved included 
the highways and bridges of the national motorway 
network. Portugal had about 74,000 km of usable 
highways, of which 84% was paved. 


Outlook 


The present structure of the mineral industry could 
change in the near future because of significant mining 
exploration in progress by several foreign companies. 
Copper, gold, kaolin, lead, lithium, pyrites, and tin were 
some of the minerals targeted for exploration. 

The Iberian Pyrite Belt, which extends from the 
southwest coast of Portugal near Setubal to the 
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Guadalquivir River near Seville, Spain, was a prime area General Directorate of Geology and Mines 


for this exploration activity. However, in the short term, Rua Antonio Enes, 7 
Portugal was expected to be a net importer of mineral 1000 Lisbon, Portugal 
resources. | Geological Survey of Portugal 


Rua Academia das Ciencias, 19 - 2 


1200 Lisbon, Portugal 
"Text prepared Apr. 1995. 


^Where necessary, values have been converted from Portuguese А "D" 
escudos (Esc) to U.S. dollars at the rate of Esc160=US$1.00, the average Major Publications 
exchange rate for 1994. 


"Metal Bulletin, Sept. 2, 1993, p. 21 Ministry of Industry and Energy, Lisbon: 
Bulletin of Industrial Statistics, monthly. 
Bulletin of Statistics, monthly. 
General Directorate of Geology and Mines, Lisbon: 
Bulletin of Mines, quarterly. 
Bulletin of the Geologic Survey of Portugal, 
quarterly. 


Major Sources of Information 
Ministry of Industry and Energy 


Rua da Horta Seca, 15 
1200 Lisbon, Portugal 
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ТАВГЕ 1 
PORTUGAL: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


1990 1991 1992 1993 1994 e/ 
METALS 
Arsenic, white е/ 200 200 150 150 125 
Beryl concen weight с/ 4 4 4 4 5 
Copper: 
Concentrate: 
Gross weight 661,600 657,000 609,000 615,000 $35,000 
Cu content 163,000 165,000 152,000 154,000 134,000 
Metal: e/ 
Smelter: 
Prim ary om ena nen раз duum 
Secondary 2,000 2,000 1,000 1,000 1,200 
Total 2,000 2,000 1,000 1,000 1,200 

Refined, primary 1,000 300 -- == oo 
Gold: Mine output, Au content е/ kilograms 350 160 89 r/ - p/ — 
Iron and steel: 

Iron ore and concentrate 
Gross weight: iferous 14,100 r/ 16,100 r/ 14,500 r/ 162200 r/ 16,500 
Fe content: iferous 5,210 r/ 5,949 r/ §,370 r/ 5,990 6,100 
Metal: 
Pig iron thousand tons 339 251 402 398 r/ 415 

Ferroalloys: Ferromanganese с/ 12,500 == == - 

Crude steel thousand tons 744 541 749 750 720 
Lead: Refined, secondary с/ 6,000 5,000 7,400 r/ 8,300 r/ 8,000 
Manganese: Mn content of iron ore ¢/ 1,200 1,200 500 500 500 
Silver, mine output, Ag content kilograms 42,200 42,600 38,200 35,000 32,000 
Tin: 

Mine output, Sn content 4,780 8,330 6,560 r/ 10,100 r/ 7,600 

M i and secon e/ 1,400 1,000 1,000 1,000 1,000 
Titanium, concentrates: e/ 

Gross weight 45 40 30 20 r/ 20 

Content of TiO2 43 r/ 9 г/ 10 r/ S r/ 5 
Tungsten, mine output, W content е/ 2,340 971 г/ 1,870 1,280 100 
Uranium concentrate: U content e/ 76 r/ 32 r/ 29 г/ 33 r/ 30 
Zinc: Smelter, primary с/ 5,500 2,100 2,200 r/ 2,600 1/ 3,000 

INDUSTRIAL MINERALS 

Barite е/ 1,480 r/ 1,400 r/ 378 350 300 
Cement, hydraulic thousand tons 7,280 7,470 7,640 7,600 7,500 
Clays: 

Kaolin 3/ 108,400 r/ 150,000 r/ 125,000 r/ 100,000 r/ 100,000 

Refractory е/ 328,000 r/ 301,000 r/ 300,000 300,000 300,000 
Diatomite е/ 2,270 2,410 1,850 1,860 2,150 
Feldspar 77,300 r/ 93,000 r/ 99,600 r/ 90,500 r/ 90,000 
Gypsum and anhydrite с/ 309,300 359,000 416,800 458,000 450,000 
Lime, hydrated and quicklime c/ 200,000 200,000 200,000 200,000 200,000 
Lithium minerals: Lepidolite 19,000 12,400 15,900 13,300 14,000 
Nitrogen: N content of ammonia е/ 198,000 198,000 100,000 91,000 100,000 

ite and ite (including c us 

gross weight 98,300 12,400 14,000 14,000 14,000 
Salt: е/ 

Rock 523,000 525,000 592,000 r/ 588,000 r/ 580,000 

Маппе 125,000 125,000 125,000 125,000 125,000 

Total 648,000 650,000 717,000 713,000 705,000 
Sand е/ 5.000 5,000 5,000 5,000 5,000 
Sodium compounds, п.е.з.: е/ 

Soda ash 150,000 150,000 150,000 150,000 150,000 

Sulfate 50,000 50,000 50,000 50,000 50,000 
Stone: е/ 

Basalt thousand tons 171 r/ 194 r/ 100 100 100 

Calcareous: do 

Dolomite do 123 r/ 178 г/ 150 r/ 150 150 

Limestone calcite do 21,400 r/ 21,300 r/ 20,000 15,000 15,000 

Marble do 885 r/ 947 1/ 900 939 800 
Stone е/ 

Diorite do 834 r/ 593 r/ 1,000 1,000 1,000 
Gabbro do 2,100 r/ 3,800 r/ 2,500 2,500 2,500 
Granite do. 11,600 r/ 12,700 r/ 12,000 8,500 10,000 
Graywacke do. 20 18 20 20 20 
Ophite do. 216 r/ 74 r/ 50 50 50 


See footnotes at end of table 


TABLE 1-Continued 
PORTUGAL: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 е/ 
Stone-Continued: 
Quartz thousand tons 6 7 8 10 10 
Quartzite do. $75 600 $00 $00 $00 
Schist do. 116 r/ 101 r/ 100 100 100 
Slate do. 23 r/ 24 r/ S0 61 30 
Syenite do. 29 r/ 33 r/ 30 30 25 
Sulfur: е/ 
Content of pyrites 44,800 r/ 5,670 r/ 5,000 r/ 5,000 5,000 
Byproduct, all sources 3,000 4,000 4,000 4,000 4,000 
Total 47,800 9,670 9,000 9,000 8,000 
Talc 11,500 1/ 10,800 r/ 9,170 9,050 9,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite c/ thousand tons 216 202 221 216 148 
Coke, metallurgical е/ do. 160 160 150 150 150 
Gas, manufactured е/ million cubic meters 36 30 125 
Petroleum refin ucts: e/ 
iquefied petroleum thousand 42-gallon barrels 4,630 4,500 4,600 4,500 4,600 
Gasolinc do. 14,600 10,000 12,000 14,000 15,000 
Jet fuel do. 5,160 5,000 5,200 5,000 5,000 
Kerosene do. 230 225 230 225 225 
Distillate fuel oil do. 21,400 22,000 21,000 20,000 20,000 
Residual fuel oil do. 22,800 21,000 20,000 20,000 20,000 
All other products do. 8,800 9,000 8,600 8,800 9,000 
Refinery fuel and losses do. 3,600 3,800 3,400 3,500 3,500 
Total do. 81,300 75,500 75,000 76,000 77,600 
c/ Estimated. r/ Revised. 
]/ Table includes data available through Jan. 1995. 
2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
3/ Includes washed and unwashed kaolin. 
TABLE 2 
PORTUGAL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 
Major operating companies Location of Annual 
Commodity and major equity owners facilities capacity 
Cement Cimentos de Portugal S.A. (Cimpor) (Government,100%) 10 plants, various locations 6,000 
Coal Empressa Carbonifera de Duro S. A. R.L. (ECD) Germunde Mine at Castello de Pavia 250 
(Government, 100%) 
Copper Sociedade Minera de Neves- Corvo S.A. ( Somincor) Neves-Corvo Mine near Castro Verde 500 
(Government, 51%; RTZ Corp., 49%) 
Diatomite Sociedade Anglo-Portugesa de Diatomite Lda. Mines at Obidos and Rolica 5 
Feldspar A.J. da Fonseca Lda. Seixigal Quarry, Chaves 10 
Ferroalloys Electrometalurgia S. A.R.L. (Eurominas) Plant at Setubal 100 
Petroleum, refined barrels per day Petroleos de Portugal (Petrogal) (Government 10096) Refineries at Lisbon, Porto, and Sines 300,000 
Pyrite Pirites Alentejanas S. A.R.L. (Eurominas) Plant at Setubal 100 
Steel, crude Siderugia Nacional S. A.R.L. (SN) (Government 100%) Ironworks and steelworks at Seixal and Maia 1,000 
Tin Sociedade Mineira de Neves-Corvo S.A. (Somincor) Neves-Corvo Mine near Castro Verde 5 
(Government 51%, RTZ Corp. , 49%) 
Tungsten Beralt Tin and Wolfram (Portugal) Ltd. Mine and plant at Panasqueira 1,600 
(Minorco S.A., 9196; Government 996) 
Uranium tons Empressa Nacional de Uranio (ENU) Mines and plant at Guargia 170 
Zinc, refined Quimigel E.P. (Government 10096) Electrolytic plant at Barreiro 11 


THE MINERAL INDUSTRY OF 


QATAR 


By David Izon! 


Qatar produced less than 1% of the world's output of 
crude oil in 1994, its major mineral product, along with 
natural gas. The Government sought to develop the 
North Field by studying the expansion of two existing 
joint ventures to streamline the liquefied natural gas 
(LNG) program. Development of the North Field's 
phase 1 and phase 2 gas projects was expected to 
determine the economic future of Qatar. The huge 
nonassociated gas reserves of the North Field were 
considered to be the largest in the world at about 6.7 
trillion cubic meters (m?). Qatar's economy continued to 
be largely dependent on the oil industry, which 
accounted for more than 28% of a gross domestic 
product of about $8.8 billion? in 1994. Oil- and gas- 
related exports dominated the external trade sector and 
generated about 9096 of Government revenues and 95 96 
of mineral exports. 

The Government's shipping company acquired more 
ships to boost the country's capacity to handle its 
shipping needs, particularly for LNG. It transported 
petrochemicals, fertilizers, steel bars, and other locally 
manufactured goods to and from overseas markets. The 
Government stepped up measures to attract foreign and 
local investors to participate in the economy, particularly 
in the natural gas industry. The investment laws of 1980 
were amended to allow foreign equity participation in 
private-sector joint ventures. 

The Government focused more attention on the 
development of the North Field gas projects. Gas was to 
be the main energy source and feedstock, such as at Ras 
Laffan industrial city. Also, expansion of facilities at 
Umm Said was mostly dependent on the North Field 
developments. The Government signed several contracts 
and agreements on LNG and petrochemical projects. 

The Government, through Qatar General Petroleum 
Corp. (QGPC), was involved in two major ventures; 
both were at Ras Laffan, the nearest landfall to the 
North Field. The LNG export terminal and liquefaction 
plant were currently under construction. Mobil Corp. of 
the United States and QGPC also signed an agreement to 
establish a second LNG venture in Ras Laffan, in which 
QGPC held a 70% share and Mobil, 30%. Mobil would 
be the operator of the facility, scheduled to start 
production in 1998 at 10 million metric tons per year 
(Mmt/a). The Chamber of Commerce and Industry's 
standing committee continued to act as intermediary 


between the Government and business to promote the 
role of the private sector in industry and boost economic 
activity. 

The Government encouraged foreign investments. 
Foreign investors entering into joint ventures with Qatari 
partners could hold a maximum 49% share of the 
business. Importers were required by law to have an 
import license for almost all products, but import 
licenses were issued only to Qatar citizens. Even in the 
case of joint ventures, the import license was issued to 
the Qatari partner. Although wholly foreign-owned firms 
were allowed to operate in Qatar, they had to have a 
local sponsor. Investment in major chemical, oil and gas, 
and steel industries were restricted to the Government 
through QGPC and specialized international firms. 

Production of nonfuel minerals such as cement, 
fertilizer, and steel increased. Cement was produced 
from domestic and imported clinker. Production in 
excess of plant capacity at the steel and fertilizer 
facilities continued and stemmed from minor 
technological improvements made at the plants. Also, the 
frequency and length of shutdown and maintenance time 
was reduced significantly to meet demand. (See table 
1.) 

Qatar's mineral economy continued to be largely 
dependent on the oil sector. Oil exports accounted for 
about 90% of Government revenue and other about 95 96 
of export earnings. Qatar continued to sell crude oil and 
refined products under term contracts to Japan and the 
other Far Eastern countries. The country's major trading 
partners, in order of importance, outside its neighbors 
were Japan, South Korea, Brazil, Western Europe, and 
the United States. Qatar also traded its other 
commodities, such as cement, fertilizer, and iron and 
steel, to neighboring Gulf countries. Qatar imported 
pelletized iron ore from Bahrain and equipment and raw 
materials for the steel and construction industries from 
Japan, Western Europe, and the United States. Other 
imports from the United States included power 
generating machinery and equipment, nonferrous metals, 
such as copper and copper alloys, aluminum 
semimanufactures, zinc and zinc alloys, vehicles, and 
heavy machinery. 

Qatar’s mineral industry continued to be dominated by 
the oil and gas sector. In 1994, about 25% of the labor 
force of about 1,700 was employed in oil-related 
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industries. The 600,000-metric-ton-per-year (mt/a) 
aluminum smelter's new equity partners with the 
Government included Trafalger House, Glynweld 
International, Southwire Group, and British Aerospace, 
all of the United Kingdom. The only known company 
without any Government interest was Al Jabor, a sponge 
iron plant with a capacity of 1.2 Mmt/a. Its joint-venture 
partners were Ferrostal of Germany (35%) and an Indian 
group (30%). Al Jabor owned a 35% interest in the 
company. 

Qatar Steel Co. Ltd. (QASCO) has produced about 
80% above design capacity of 330,000 mt since 1989 
and continued with production above capacity of 87% in 
1994. Almost all of its output (90%) was exported to 
Gulf Cooperation Council States (GCC) and to 
international markets. The remaining 10% was sold to 
domestic markets. The administrative, marketing, and 
technical operations of the company were entirely Qatari 
managed since May 1992. It distributed 3% of its annual 
profits to the employees. QASCO remained 70% owned 
by the Government, with 3096 held by two Japanese 
companies, Kobe Steel (2096) and Tokyo Boeki (1096). 
The shareholders continued to act as consultants to 
QASCO, with Kobe Steel handling the technical aspects 
and Tokyo Boeki, the production and marketing. 
QASCO has embarked on a two-stage expansion 
program that would increase its capacity by 650,000 
mt/a at a cost of $275 million. In the first phase, the 
existing plant would be modernized and upgraded to 
increase production capacity by 150,000 mt/a and, in the 
second phase, a new unit with a capacity to produce 
500,000 mt/a would be installed. Total capacity at 
completion was expected to reach 1.2 Mmt/a. The 
expansion was expected to start in parallel with Qatar 
Electricity and Water Co.'s increase in local generating 
capacity. Qatar anticipated utilizing most of the less 
expensive gas from its North Field. 

Two industrial development activities of the 
Government were yet to take off owing to disagreements 
with the foreign partners. The planned 193,000-mt/a 
aluminum smelter collapsed after the foreign partner, 
Davy McKee of the United Kingdom, pulled out because 
of a disagreement over the price of gas supplies from the 
North Field. Another project that was not developed was 
the Qatar Ferroalloy Smelter. The smelter was originally 
planned to produce 100,000 mt/a of ferromanganese, 
70,000 mt/a of silicomanganese, and 60,000 mt/a of 
ferrochrome at a cost of $300 million. However, the 
plan was scaled down to produce only ferromanganese 
at a cost of $200 million, but had not come to fruition. 

Qatar Fertilizer Co. (QAFCO), the sole producer of 
fertilizer, was a 75-25 joint venture of Qatar General 
Petroleum Corp. and Norsk Hydro of Norway, 
respectively. QAFCO's $500 million expansion project 
moved closer to fruition after a letter of intent was 
signed by QAFCO and a consortium of Uhde of 
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Germany and Belleli of Italy. Completion of QAFCO 
III, а 1,500-metric-ton-per-day (mt/d) ammonia and 
2,000-mt/d urea plant, was planned for 1997. Total 
annual capacity at the plant for ammonia would be raised 
from 750,000 mt to 1.3 Mmt, and for urea from 
820,000 mt to 1.55 Mmt. Other components of the 
project included an ammonia tank farm with a capacity 
of 20,000 mt, a 100,000-mt urea storage facility, a 
desalination plant with an hourly thoroughput of 110 mt, 
a 42 megawatt powerplant, and the construction of a 
jetty and seawater intake system. Uhde would carry out 
the project's design and engineering, together with 
supply of equipment, while the Italian partner would 
undertake fabrication of units and on-site construction. 
The facility would use Uhde's process for ammonia 
production and Stamicarbon's for urea. QAFCO also 
appointed Eurotenica of Italy to conduct a feasibility 
study for a planned 20,000-mt/a melamine project. The 
$60 million project would be built at Umm Said, next to 
the QAFCO plant. 

Qatar Liquefied Gas Co. (Qatargas) was established in 
1984 to develop the North Field for the production of 
natural gas and condensate and to build and operate a 
gas liquefaction plant to produce LNG for export. 
Several projects were undertaken, entailing the 
development of the North Field to provide feedstock for 
such gas liquefaction facilities as the LNG plant, tankers, 
port, and powerplants. Qatar was expected to become a 
major gas exporter at the turn of the century. Sale of gas 
by pipeline also was being studied. Supply of 4 Mmt/a 


of LNG to Chubu of Japan, finalized in early 1994, was 


scheduled to start in January 1997. 

Mobil Oil Corp. of the United States replaced British 
Petroleum Co. in development of phase 2 of the North 
Field LNG project. Mobil's share held at 10%, but 
Mobil took a 30% share in a new venture with QGPC at 
Ras Laffan (RASGAS) to start production of 10 Mmt/a 
of LNG after 1998. Construction work for phase 2 
progressed in 1994 and completion was scheduled for 
1997. The U.S. firm's "Air Process" was selected for 
use at the LNG plant. RASGAS had signed sales 
agreements with the Korea Gas Corp., the Chinese 
Petroleum Corp. of Taiwan, and Enron Corp. of the 
U.S. for a total of about 7 Mmt/a to 8.5 Mmt/a of LNG. 

Qatar continued to develop its infrastructure, although 
the petroleum and natural gas transportation facilities 
were already quite modern. There were 235 kilometers 
(km) of petroleum and 400 km of natural gas pipelines, 
running east to west from Doha to Dukhan, and from 
Umm Said through Umm Bab to Dukhan. Other 
pipelines also linked offshore fields in the Persian Gulf 
to Umm Said. Crude oil and gas exports were from four 
terminals: Halul Island, which served the offshore fields; 
Umm Said, which served the onshore fields; and Ras 
Abu Abbud and Abu Hamur, which were used for 
refined products. Major cargo ports were at Ad Dawhah 


and Musayid. The construction of the new port at Ras 
Laffan was expected to provide a center for exploitation 
of natural gas from the offshore North Field. 

The North Field gas projects were to be given top 
priority because of an abundance of natural gas and the 
expected growth in demand worldwide. Development of 
the gasfields to full capacity by 2010 remained an urgent 
program that should guarantee its economic well-being 
into the next century. Electricity generating facilities of 
European and Far Eastern countries were particularly 
targeted because of the high demand from this part of 
the world, the low price of gas, and the limited effect on 
the environment. The addition of Mobil Oil Corp. to the 
LNG project was expected to prove beneficial to 
Qatargas. Qatar was expected to be exporting gas by 
pipeline to southern Asia by the end of the decade, if 
talks to supply gas by pipeline to Israel and to Europe 
through Israel come to fruition. The implementation of 
the $2 billion project depended on feasibility studies 


underway and on the progress made in the Middle East 
peace negotiations. 


'Text prepared Aug. 1995. 
?Where necessary, values have been converted from Qatari riyals 
(QRIs) to U.S. dollars at the rate of QRIs3.64 = US$1.00 in 1994. 


Other Sources of Information 


Qatar General Petroleum Corp. 
P.O. Box 3212 
Doha, Qatar 
Telephone: 491491 
Fax: 831125 

National Oil Distribution Co. 
P.O. Box 50033 
Umm Said, Qatar 
Telephone: 776555 
Fax: 772880 
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THE MINERAL INDUSTRY OF 


REPUBLIC OF KOREA 


By Chin S. Kuo! 


The country's gross domestic product grew 8.246 in 
1994, led by rising capital investment by Korean 
conglomerates and heavy exports. After a 2-year 
slowdown, the export-driven economy recovered rapidly, 
largely because of the falling dollar to which the local 
currency was closely tied. That the Japanese yen 
appreciated against the dollar gave Korean manufacturers 
a price advantage over their Japanese rivals. А 
relatively quiet round of annual labor negotiations was 
another factor. The waning influence of radical union 
leaders was an important structural change. However, 
surging imports of capital goods in line with the 
continuing economic expansion caused a widening of the 
trade deficit and thus the current account deficit. 

Foreign investment in the Republic of Korea recovered 
to its highest level in 3 years, up 2676 from a year 
earlier at $1.31 billion.? Japan accounted for $430 
million of foreign investment, an increase of 51% from 
1993. However, the country attracted only 2% of direct 
investment by foreigners in Asia's developing countries. 


Government Policies and Programs 


Effective July 1, 1994, foreign businesses that do not 
require Government approval could be launched upon 
filing an application. The waiting period for projects 
needing Government approval would be cut from 30 to 
5 days. A revised law also would lift a ban on foreign 
investment in sectors that are heavy users of energy or 
imported raw materials, and those that receive subsidies. 

The Government completed measures to boost foreign 
investment by opening more sectors to overseas 
businesses by January 1997, easing the entry process, 
and offering investment incentives. A one-stop 
assistance center was to be set up for foreign interests. 
An industrial complex will be built in the cities of 
Kwangju and Chunan for foreign investors to lease land 
at a discount for 10 years. Foreign firms will be exempt 
from taxation for 5 years after they log earnings. A ban 
on corporate borrowing abroad, investment in overseas 
real estate, and ownership of foreign stocks and bonds 
will be eased. Firms that are majority-owned by 
foreigners will be treated the same as domestic 
companies in seeking credit guarantees. 

The Government will abolish tariffs on all copper 
products by 2004 while raising other nonferrous metal 


tariffs to between 10% and 1396 beginning in 1995. All 
copper products include cathode, wire, and scrap on 
which tariffs of 5% to 10% are currently applied. 


Production 


Anthracite coal production has been decreasing 
steadily in the past 5 years. In 1994, output amounted 
to 7.14 million metric tons (Mmt), a decrease of 19% 
from that of 1993. Metal mining, such as iron and lead, 
showed slight increases over those of 1993. However, 
mine production of zinc declined 9%, as compared with 
the 1993 output. Owing to continued construction 
activities, cement output registered a 10% increase. The 
iron and steel industry experienced about the same level 
of production as that of 1993: pig iron decreased by 3% 
while crude steel increased by 2%. (See table 1.) 


Trade 


Bilateral trade between the Republic of Korea and 
North Korea slumped in the first half of 1994 and rose 
again in July. The Republic of Korea’s purchases of 
North Korean goods included gold, zinc, and textiles, 
while the sales to North Korea were mostly textiles, 
chemicals, and furniture. 

Pohang Iron and Steel Co. Ltd. (Posco) purchased a 
13 ,000-metric-ton-per-year (mt/a) service center in Kita- 
Kyushu, Japan, from Fukuoka Steel Industry Co. of 
Japan for $11.1 million. The service center, completed 
only 4 years ago at a cost of $14.4 million, has the latest 
equipment. Posco shipped about 2 million metric tons 
per year (Mmt/a) of steel to Japan. Mitsubishi Motors 
Corp. of Japan was expected to buy 6,000 mt/a of cold- 
rolled steel sheets from Posco beginning in 1995. 
Meanwhile, Cascade Steel Rolling Mills Inc. of the 
United States made three 5,000-metric-ton (mt) 
reinforcing bar shipments to the Republic of Korea. The 
country exported 160,000 mt of stainless steel to North 
America and Europe. 

The country imported about 400,000 mt/a of potash 
and the market was dominated by Canada. Lately, the 
former Soviet Union and Jordan were increasing their 
share of the market. 

The Republic of Korea is largely dependent on imports 
for its energy. Petroleum, shipped from the Middle 
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East, and coal, obtained locally and from imports, were 
the primary energy needs. 


Structure of the Mineral Industry 


The Government was expected to dispose of its 35% 
stake in Posco, valued at about $8.6 billion, as part of a 
massive privatization program. Роѕсо enjoyed a 
monopoly on the country's steel industry. 

Small companies wanted the Government to allow 
more foreign workers into the country to meet a 
worsening labor shortage. So far, 20,000 foreign 
workers allowed in were insufficient, but 30,000 more 
were needed by yearend. (See table 2.) 


Commodity Review 
Metals 


Copper.—PMX Industries Inc. is Poongsan Corp.'s 
U.S. subsidiary in Cedar Rapids, Iowa, which produces 
flat-rolled brass. The company operates a sheet and 
strip plant with a capacity of 120,000 mt/a. It 
underwent a management overhaul from a construction 
and startup company to a more productive and customer- 
oriented company. The increased productivity and sales 
were expected to improve the parent company's overseas 
operation and profitability. 


Gold.—The Republic of Korea produced about 25 mt 
of gold and consumed 15 to 18 mt/a. A 10% value- 
added tax was levied on imports of gold ingots, but the 
import duty on gold was cut to 3%. Lucky Metal Corp. 
is one of the two gold refiners. The other is Korea Zinc 
Co., Ltd. 


Iron and Steel.—Posco's iron ore intake, despite a 
healthy rise in domestic steel demand, dipped slightly to 
31.5 Mmt from 33.4 Mmt in 1993. The country’s 
largest steelmaker was capable of producing 22.5 Mmt/a 
of crude steel. The company planned to expand its 
capacity by 5.9 Mmt/a to 28.4 Mmt/a. The increase in 
capacity would be achieved by expanding its electric-arc 
furnace operation and by including thin-slab casting. 
Capital investment, including outlays for pollution- 
control facilities, would amount to $18.4 billion by the 
end of the decade. 

Posco planned to build a thin-slab casting plant, with 
a capacity of 1 Mmt/a in the first phase and rising to 2 
Mmt/a, at its Kwangyang works. Construction of the 
new plant would begin in early 1995 and be completed 
in September 1996. An in-line strip production process 
technology was to be used. Posco was to acquire two 
130-mt electric furnaces, along with a ladle furnace and 
other equipment for a total value of $19 million from 
Nippon Steel Corp. of Japan. An additional twin- 
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furnace electric-arc system was to be supplied. This unit 
was expected to come on-stream in December 1996. It 
was estimated that the country could have as much as 10 
Mmt/a of thin-slab-based strip production capacity by the 
year 2000. 

Posco ordered a 90-mt electric furnace, converter, and 
caster worth $49 million from Voest Alpine Industries of 
Austria for its new stainless steel plant. The new plant 
would have a capacity of 420,000 mt/a, doubling 
Posco's stainless steel capacity. 

Posco and Davy of the United Kingdom were to build 
a pilot strip-casting plant at Pohang to produce stainless 
steel strip from 2 to 6 millimeters (mm) thick and 1,300 
mm wide. Posco was to spend $64 million and Davy 
$14 million on the project. 

Posco and Vietnam Steel Corp. (VSC) began 
constructing a 200,000-mt/a bar plant at Haiphong, 
Vietnam, in a 50/50 joint venture. The plant would roll 
imported billets into round and reinforcing bars and wire 
rods and was expected to be completed in September 
1995. The bulk of the billets needed for the plant would 
probably be imported from Russia. Posco operated a 
30,000-mt/a galvanizing plant, near Ho Chi Minh City, 
Vietnam, in a joint venture with Southern Steel Union of 
Vietnam. Posco and VSC were building a 30,000-mt/a 
pipe plant in Haiphong, Vietnam, with Posco supplying 
the hot strip; construction was completed in April 1994. 

Posco and Nippon Steel Corp., Kawasaki Steel Corp., 
and Mitsui & Co., all of Japan, planned to produce cold- 
rolled steel sheets at Mab Ta Pud, Thailand, with the 
Siam Cement Group of Thailand. The consortium was 
expected to invest up to $571 million in facilities to 
produce 1 Mmt/a of steel sheets. Construction would 
begin in 1997. 

Hanbo Steel, a minimill, was to buy two 155-mt 
electric furnaces from NKK Corp. of Japan for its new 
hot-rolled coil and bar plant being constructed at Asan 
Bay. The plant was to come on-stream by March 1995. 
Hanbo also considered construction of a cold-rolled steel 
plant with a. capacity of 2 Mmt/a. Production would 
likely begin in 1999. 

Hanbo Steel signed a contract with Voest Alpine 
Industries of Austria for two Corex ironmaking plants 
that would feed iron to electric furnaces for the 
production of automotive-quality sheet steel. The 
contract, worth more than $184 million, was signed in 
September 1994. Midrex Direct Reduction Corp. of the 
United States, a subcontractor, was to install a direct- 
reduction iron plant with a capacity of 800,000 mt/a. 
Startup of the plant was expected in 1997. 

Union Steel Manufacturing planned to build a new 
300,000-mt/a hot-dip galvanizing line at its Pusan works 
to further increase its cold-rolling capacity. Тһе 
company could then produce about 900,000 mt/a of cold 
rolls. Mannesmann Demag of Germany was selected to 
build the line that was due for commissioning in April 


1996. The new line would produce strip of ranging in 
thickness from 0.23 to 2.3 mm and up to 1,270 mm 
wide. Union Steel had the capacity to produce about 
300,000 mt/a of electric resistance welded (ERW) tubes. 

Korea Steel Pipe (KSP), the third largest steel pipe 
producer in the country, filed for receivership with the 
Seoul District Court. The company's debts were 
estimated to top $297 million. KSP's difficulties sprang 
from over-extending itself in an attempt to modernize 
and expand its facilities. It operated a 1.27- to 30.48- 
centimeters (cm), 400,000-mt/a capacity ERW pipe. mill 
near Inchon. KSP had planned to open a new 300,000- 
mt/a plant near Kwangyang producing pipes from 20.32 
to 60.96 cm in diameter; the plant initially was to be 
commissioned in September 1994, but was not 
completed. Shin Ho Paper Manufacturing Co. bailed out 
KSP for an undisclosed stake. 

Dongkuk Steel Mill planned to build melting and slab 
casting capacity at its Pohang works. An electric 
furnace was to be installed on a site adjacent to its 
existing 700,000-mt/a plate mill for commissioning by 
1997. The company also has a 300,000-mt/a plate 
facility at its Inchon works. Dongkuk Steel, the 
country's largest maker of bars, has melting and rolling 
facilities at Pusan and Inchon with a combined 2-Mmt/a 
capacity. 

Kangwon Industries’ new 1.2-Mmt/a mill at Pohang, 
producing H-beam, steel sheet pile, and heavy rail, 
reached full capacity in June after commissioning in 
December 1993. The Pohang works previously 
produced 1.5 Mmt/a of rebar апа sections. 
Semimanufactures for sheet piling and rail production 
were obtained from Posco. Inchon Iron and Steel was 
another H-beam producer with a capacity of about 1 
Mmt/a. 


Lead and Zinc.—Korea Zinc Co. reopened its 
100,000-mt/a lead smelter near Onsan in September after 
a 2-week maintenance shutdown. The plant had been 
operating at nearly full capacity and had enough lead 
concentrates on hand to meet its smelting needs. Lead 
output in 1994 was around 80,000 mt and production in 
1995 was forecasted to be 100,000 mt. Lead 
concentrates were purchased from Australia, Canada, 
and South America. The country's consumption of lead 
was estimated at 160,000 mt/a and Korea Zinc supplied 
most of its production to the domestic market. | 

Korea Zinc planned to build a 125,000-mt/a plant 
costing about $21 million to produce zinc fume from 
goethite, jarosite, and primary leach residue. The plant 
was expected to be commissioned in May 1995. The 
technology provided by  Ausmelt of Melbourne, 
Australia, was expected to recover up to 98% of the zinc 
from waste residue containing an average of 15% zinc. 
Korea Zinc produced about 250,000 mt/a of zinc from 
a QSL plant. 


Korea Zinc (5096), Cominco Ltd. (2596), and Teck 
Corp. (25%), the latter two based in Canada, acquired 
Sa Dena Hes and Cirque properties from Curragh 
Resources of Canada, for about $35 million. The Sa 
Dena Mine, with a throughput of 1,500 metric tons per 
day, produced 150,000 mt/a of zinc concentrate, but was 
idle since December 1992. Neither was a great increase 
in exploration activity reported at Cirque. 

Korea Zinc agreed to buy a 40% stake for $28.5 
million in the Elura zinc/lead mine in New South Wales 
from Pasminco Ltd. of Australia. The company also 
acquired a 40% interest in other associated mine assets, 
including the loading facility at the Port of Newcastle. 
The mine had the capacity to treat 1.2 Mmt/a of ore, 
producing about 75,000 mt/a of zinc concentrate. Korea 
Zinc had been a long-term customer of Pasminco. 


Industrial Minerals 


Cement.—Hyundai Cement Co. completed the 
expansion in one of its two plants to increase the total 
capacity to 7 Mmt/a. The expansion at a cost of $123.6 
million was designed to add production lines with a 
capacity of 2 Mmt/a to the 2-Mmt/a plant at Youngweol. 
The company had a 3-Mmt/a cement plant at Tangyang. 


Mineral Fuels 


Coal.—The Republic of Korea imported bituminous 
coal from Australia, Canada, China, and the United 
States. Korean importers had made efforts to diversify 
their sources and were expanding imports from the 
world spot market. The volume of imports stayed much 
the same as in 1993 and was expected to increase 
slightly in the near future. Coking coal demand was 
projected to rise as well. 

The country's coal industry has observed a shift by 
Korean households from coal briquettes to cleaner fuels, 
such as liquefied petroleum gas and natural gas. A 
sharp decrease in domestic demand and rising imports of 
cheaper coal from China have prompted coal companies 
to move into the gas business and have the state Korea 
Gas Corp. privatized. The refining giants associated 
with business conglomerates, such as Hyundai and 
Honam oil refinery companies, also were keen to buy a 
stake in Korea Gas. An auction was scheduled for 1995. 
Currently, Korea Gas is 50% owned by the Government, 
34.7% by the state-run Korea Electric Power Corp., and 
the remainder by regional governments. 

The major coal developers, including Korea Electric 
Power Corp., were involved in overseas coal mining 
through consortia. Dae Sung Resources Corp. 
established a subsidiary in Australia for coal 
development and for import to the Republic of Korea. 
Only Hanbo Energy Corp. was actively engaged in coal 
and oil exploration and production. The company 
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supplied 7% of the country's total anthracite output. 
Hanbo Energy signed a contract with an Iraqi state-run 
oil company to participate in an oil development project 
in Iraq beginning in 1995. 

Ten miners died on the spot from a poisonous gas leak 
at a coal mine in Kangwon Province in October. Six 
others were still in the mine and presumed dead. 


Petroleum.—Mi Chang Oil Industry Co., the third 
largest maker of lubricating oil in the country, has had 
a technological cooperation agreement with Mitsubishi 
Oil Co. of Japan since 1986. The latter was to take a 
10% equity stake valued at $694,000 in the former to 
make and sell high-quality lubricating oil in the Korean 
market. Part of the investment was to be used to 
construct a new refining facility at a plant in Ulsan. 


Reserves 


The Republic of Korea is a mineral resource-poor 
country. Anthracite coal is the most important mineral 
commodity. Indigenous metallic minerals include ores 
of lead and zinc and tungsten. Mining of the latter 
ceased because of market competition and world prices. 
Several industrial minerals with a large share of world 
production include diatomaceous earth, feldspar, 
graphite, mica, pyrophyllite, and talc. (See table 3.) 


Infrastructure 


Insufficient investment in infrastructure was hindering 
the country’s international competitiveness and creating 
economic losses. The Government planned to allocate 
$8.6 billion of its 1995 budget to infrastructure 
development and enact a law to attract private investment 
in this sector. 

Korea Electric Power Corp. signed an agreement with 
Nuclear Electric Co. Ltd., based in London and 
providing electricity for England and Wales, for 
cooperative exchange of information, expertise, and 
staff. The country’s nuclear power capacity could be 
tripled to about 20,000 megawatts (MW) by 2006. 
Currently, the electricity generating capacity was about 
26,760 MW. 

The power company also signed a contract worth nearly 
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$500,000 with General Electric’s Power Systems unit of 
the United States to expand the Seoinchon powerplant. 
Four combined-cycle power generating units were to be 
provided to increase the capacity by 2,000 MW. 


Outlook 


The country’s rate of economic growth is expected to 
slow to about 7%. As the Korean won further 
strengthens against the dollar, growth in exports is 
expected to slow. Expansion in 1995 probably will be 
fueled by consumer spending and construction activity. 
Annual inflation is predicted to increase to 5% as 
demand increases while supplies of farm goods are tight. 
Labor shortages and less government intervention in the 
labor market will cause wage increases. Large 
infrastructure development projects will inflate real estate 
prices. 

Privatization and globalization are expected to continue 
for the country’s steel industry. Posco will soon sell 
stock to the public as the state-owned company has been 
dominant in domestic flat-rolled steel business for so 
long. The Government’s accelerated financial reform 
and openness of its market to foreign competition will 
liberalize the industry and make it more international in 
scope in the future. | 


"Text prepared Apr. 1995. 
?Where necessary, values have been converted from Korean won (W) 
to U.S. dollars at the rate of W810=US$1.00 for 1994. 


Major Sources of Information 


Korea Institute of Geology, Mining, and Materials 
30, Kajungdong, Yusongku, Taejon 

Ministry of Energy and Resources 
1, Chungang-dong, Kwach on, Kyonggi, Seoul 


Major Publications 


Economic Planning Board, Seoul: 
Monthly Statistics of Korea 

Ministry of Energy and Resources, Seoul: 
Yearbook of Energy Statistics 


ТАВГЕ 1 


REPUBLIC OF KOREA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum, primary 
Bismuth metal 
Cadmium, smelter e/ 


Mine output, Cu content 


Iron ore and concentrate: 
Gross weight 
Fe content do. 
Metal: 
Pig iron do. 
Ferroalloys: 
Ferromanganese 
Ferrosilicon 
Ferrosilicomanganese 
Other 
Total 
Steel, crude thousand tons 
Lead: 
Mine output, Pb content 
Metal, smelter 


Molybdenum, mine output, Mo content 

Silver metal kilograms 
Tungsten, mine output, W content 

Zinc: 


Mine output, Zn content 
Metal, pri 


INDUSTRIAL MINERALS 
Asbestos 
Barite 
Cement, hydraulic thousand tons 


Clays, kaolin 
Diatomaceous earth 


Feldspar 
Fluorspar, metallurgical-grade 
hite: 
Crystalline 
Amorphous 
Total 


Kyanite and related materials: Andalusite 


Mica, all grades 


Nitrogen: N content of ammonia 
Salt 


Soda ash, manufactured e/ 
Stone, sand and gravel: 


Limestone thousand tons 
Quartzite do. 
Sand including glass sand do. 
Sulfur, byproduct: 
Metallurgy do. 
Petroleum do. 
Total do. 
Talc and related materials: 


Pyrophyllite 
Talc 
See footnotes at end of table. 


1990 


2,000 
79 
500 
53 


186,000 


183,000 e/ 


20,800 


298 
180 


84,000 
2,000 
82,800 
16,100 
185,000 
23,100 


14,900 


61,000 e/ 


103 
238,000 
1,360 


22,800 
248,000 


1,530 
2,920 
33,600 
1,450,000 
55,400 
237,000 
560 


703 
99,000 
99,700 

4,770 
411,000 
617,000 
280,000 


48,900 
1,450 


221 
65 


658,000 
182,000 


1991 


202,000 e/ 
202,000 
20,800 


222 
134 


94,900 
18,900 
74,200 
188,000 
26,000 


12,600 
40,600 
144 
265,000 
780 


22,000 
254,000 


1,500 e/ 
1,010 
35,000 


1,760,000 


91,100 
248,000 
290 


407,000 
696,000 
300,000 


59,200 
1,630 


229 
65 
294 


573,000 
171,000 


1992 


4 e/ 


210,000 e/ 
209,000 
23,300 


222 
134 


85,900 
18,200 
82,600 


187,000 
28,100 


13,600 
63,000 
333,000 
247 


21,900 
253,000 


2,310 
40 
44,400 r/ 


1,860,000 


76,800 
282,000 
70 


8,410 
75,000 е 
83,400 e/ 

38 
7,730 
442,000 
772,000 
300,000 


65,400 
1,870 


260 
100 
360 


603,000 
150,000 


1993 e/ 


220,000 
218,000 
25,000 


219 3/ 
122 3/ 


101,000 3/ 
55 3/ 
82,000 3/ 
2,750 3/ 
185,000 3/ 
33,000 3/ 


14,800 3/ 


88,000 


215,000 3/ 


200 


27,600 3/ 


272,000 


2,200 
50 


47,300 3/ 
2,330,000 3/ 
67,300 3/ 
539,000 3/ 
50 3/ 


5,910 3/ 


76,900 3/ 
2,510 3/ 


1,410 1,350 1,270 1,120 3/ 1,400 


263 
200 
463 


645,000 3/ 
53,900 3/ 


1994 e/ 


5 


224,000 


222,000 3/ 


25,000 


191 3/ 


115 


15,300 18,500 19,300 22,000 21,200 3/ 


120,000 3/ 
- 3/ 
89,000 3/ 
3,080 3/ 
212,000 3/ 
33,700 3/ 


15,000 
76,000 


258,000 3/ 


25,000 
250,000 


2,000 
50 


52,100 3/ 
2,600,000 3/ 


70,000 
500,000 
50 


82,800 3/ 


2,400 


286 


650,000 
60,000 


TABLE 1--Continued 
REPUBLIC OF KOREA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 e/ 1994 e/ 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 215,000 231,000 248,000 r/ 300,000 3/ 311,000 3/ 
Coal, anthracite thousand tons 17,200 14,900 11,100 r/ 8,850 3/ 7,140 3/ 
Coke e/ do. 5,500 5,600 5,600 5,800 5,700 
Fuel briquet, anthracite briqu 18,800 15,000 11,100 12,000 11,000 
Petroleum refinery products: USE DUM UE ЧОЕ 
Gasoline thousand 42-gallon barrels 24,000 28,900 30,000 e/ 38,000 37,000 
Jet fuel e/ do. 9.600 9,700 9,700 9,800 9,800 
Kerosene do. 13,900 14,500 15,000 e/ 29,000 30,000 
Distillate fuel oil do. 94,800 128,000 130,000 e/ 165,000 170,000 
Residual fuel oil do. 98,600 142,000 145,000 e/ 180,000 180,000 
Lubricants e/ do. 7,400 7,500 7,500 4,200 4,000 
Other e/ do. 17,000 18,000 19,000 17,000 18,000 
Refinery fuel and losses e/ do. 4,000 4,000 4,000 4,000 4,000 
Total e/ do. 269,000 353,000 360,000 447,000 453,000 


e/ Estimated. r/ Revised. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through Apr. 27, 1995. 


3/ Reported figure. 
TABLE 2 
REPUBLIC OF KOREA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 
Major operating companies Location of Annual 
Commodity and major equity owners main facilities capacity 

Aluminum, primary Aluminium of Korea Ltd. Ulsan 18 
Bismuth, metal metric tons Korea Tungsten Mining Co. Ltd. Sangdong 135 
Cement Ssangyong Cement Industrial Co. Ltd. Yongwol 11,500 

, metal Lucky Metals Ltd. Chan 50 

Do. do. Onsan 175 

aphi Kaerion Graphite Ltd. Kangwon 25 

Do. Wolmyong Mining Co. do. 26 
Lead, metal Lucky Metals Co. Ltd. Changhang 15 1/ 

Do. | Korea Zinc Co. Ltd. Onsan 100 
Nickel, metal Korea Nickel Corp. do. 12 
Steel Pohang Iron and Steel Co. Ltd. Kwangyang 11,400 

(35% government owned) 

Do. do. Pohang 9,400 
Talc Dongyang Talc Mining Co. Chungju NA 
Tungsten, in ore Korea Tungsten Mining Co. Ltd. Sangdong 3 2/ 
Zinc, metal Korea Zinc Co. Ltd. Onsan 170 

Do. Young Poong Corp. Sukpo 75 
NA Not available. 

1/ Closed in 1990. 


2/ Closed in 1992. 


THE MINERAL INDUSTRY OF 


ROMANIA 


By Walter G. Steblez! 


Romania remained a modest producer of copper, iron, 
lead-zinc, manganese ores, and bauxite during 1994. 
However, by European standards, the country's output 
of petroleum was substantial despite a continuing decline 
caused by both the depletion of mineral resources and a 
lack of technology needed for increasing the recovery of 
petroleum. In 1994, industrial production apparently 
stabilized with the output of most minerals reaching 
and/or slightly exceeding levels achieved in 1993. This 
was in marked contrast to major downward shifts in 
output in 1990-92, which followed the political 
revolution in 1989 and the subsequent dissolution of 
rigid economic controls that had been imposed under the 
country's system of central economic planning. In 1994, 
the Government of Romania continued to promote 
policies aimed at developing a market-based economic 
system. Major activities in the country's minerals 
industry in 1994 included new increased facility 
utilization in the aluminum industry, rationalization 
programs for the steel sector, and the development of 
new capacities in Romania's salt mining operations. 


Government Policies and Programs 


The Government of Romania continued to rationalize 
and denationalize the country's industry, generally in 
accordance with guidelines developed by international 
financial institutions. The National Agency for the 
Privatization and Development for Small and Medium 
Sized Enterprises was the Government's designated sales 
agency. Formerly centralized state-owned enterprises 
were grouped into state-owned commercial companies, 
joint-venture enterprises with foreign participation, and 
the so-called "Regies autonomes." The designation 
"state commercial company" included small- to mid- 
sized enterprises that were to be in the process of 
denationalization. The "Regies autonomes" included 
utilities, such as telecommunications, electric power 
industry, postal services, and mass transportation; 
military industries; and mining and mineral industries. 
"Regies autonomes" were to continue to be owned and 
operated by the Government, but could lease or sell 
some assets to increase profitability. In 1994, the 
Government of Romania reportedly approved plans to 
restructure the country's steel and coal industries. 
Foreign joint-venture participation in these sectors 


reportedly would be encouraged.? 
Environmental Issues 


In Romania, primary environmental regulations, 
contained within the 1973 Law on the Environment (Law 
No. 9), outlined the basic provisions concerning the 
country's environmental protection. Many of the 
environmental protection provisions in this legislation 
generally had been considered too strict to be 
enforceable, especially those pertaining to ambient air 
quality standards. After 1989, the Government of 
Romania established the Ministry of the Environment 
(Law 264/1991, Ministerul Medliului); its principal 
responsibilities were to include enforcement of 
environmental regulations through inspections and levies 
of fees and fines. Given the current lack of 
comprehensive emission standards from industrial point 
sources of pollution, enforcement often has proved 
problematic. Additionally, effective inspections by 
agencies of the Ministry of the Environment were 
reduced further by the assessment of fines that reportedly 
were too low to be consequential) Although new 
comprehensive environmental legislation was reportedly 
in draft stages in late 1993, the adoption of the final 
form of the new law(s) were not available in 1994. 


Production 


In 1994, the production of most minerals in Romania 
appeared to have stabilized. The sharp curtailment of 
state subsidies to industry during the 1990-92 period, 
especially for purchases of energy that were significantly 
below world market prices, resulted in a radical 
readjustment of output goals of most of the country's 
mineral industries. In 1994, the output levels for most 
minerals reflected energy input prices that were more in 
accord with world market values. Additionally, 
shortages of foreign exchange required for imports of 
raw materials continued to adversely affect industry as 
well. In 1994, Romania’s entire mineral industry 
continued to be owned and operated by the state either 
as directly government-owned entities or as state- 
controlled corporations or companies in the process of 
denationalization. (See table 1.) 
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Тгаде 


According to trade data available for 1993, the value 
of exports of mineral products (industrial minerals and 
mineral fuels) amounted to US$574 million, a slight 
increase compared with those of 1992.4 Exports of 
mineral products to European Organization for Economic 
Cooperation and Development (OECD)-member 
countries amounted to about 51% of total exports from 
this category. Imports of “mineral products" amounted 
to US$1.9 billion, a decline of about 7.7% compared 
with those of 1992. Romania’s exports of metals 
(ferrous and nonferrous) in 1993 reached US$959 
million, an increase of about 30% compared with 
exports of the same category in 1992. Similarly, 
Romania’s exports of metals to OECD countries 
amounted to about 25% of total exports from this 
category in 1993. The value of Romania’s imports of 
metals in 1993 amounted to US$278 million, a slight 
increase compared with those of 1992. About 52% of 
Romania’s total imports of metals was obtained from 
OECD countries. 


Structure of the Mineral Industry 


The information provided in table 2 lists the names of 
administrative bodies as well as subordinate production 
units of the chief branches of the country’s mineral 
industry. (See table 2.) 


Commodity Review 
Metals 


Aluminum and Bauxite.—Romania operated both 
open pit and underground bauxite mines at Dobresti- 
Oradea. The Tulcea refinery exclusively produced 
metallurgical-grade alumina, while the Oradea refinery 
produced a small quantity of hydrated alumina in 
addition to the metallurgical-grade product; the country's 
only primary aluminum smelter was at Slatina in the 
southeastern part of the country. In 1994, Conef SA, 
Romania's state-owned  nonferrous metals holding 
company, reported plans to restart operations of one of 
the two idle smelters at Alro SA's Slatina Aluminum 
Enterprise.” The Slatina Aluminum Enterprise had an 
installed capacity of 150,000 metric tons per year (mt/a) 
from six potlines, each rated at 25,000 mt/a. In 1990, 
two of the enterprise’s smelters were idled because of 
sharp reductions of electricity from the country’s power 
grid. Reportedly, Slatina’s operations have been 
modernized since 1990, which has allowed the aluminum 
enterprise to meet modern industrial standards. 


Copper.—Copper was mined in the northeastern part 
of Romania that included mines at Baia Sprie, Cavnic, 
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and Lesul Ursului, and in the southwestern part of the 
country, with major mines at Moldova Noua, Rosia 
Poieni, and Rosia Montana. Generally, the grade of ore 
was low, with major producing mines (Moldova Noua 
and Rosia Poieni) hosting ore grading about 0.35% 
copper or less. Concentrates from these areas have been 
smelted and refined at Baia Mare and Zlatna. Serious 
pollution problems continued to be associated with the 
country’s copper and other metals sectors. The volume 
of fugitive flue and other gases at the Baia Mare smelter 
reportedly continued to be severe, as was the volume of 
dust leaked into the environment. Although the country’s 
total output of refined copper in 1994 increased by about 
6% compared with that of 1993, domestic demand 
required additional imports of 8,000 metric tons (mt) of 
metal. To meet this demand, Conef SA reportedly 
conducted negotiations with foreign companies to toll 
smelt their ore at Romania’s smelters in exchange for 
copper metal.° 


Iron and Steel.—In March, the Government of 
Romania approved a reorganization plan for the 
country's steel industry for the 1994-2002 period. The 
general provisions of the plan envisage the reduction of 
steelmaking capacity from 17.8 million metric tons per 
year (Mmt/a) to 12 Mmt/a by 2002. Similarly, rolling 
mill capacities during this period would be reduced from 
18.2 Mmt/a to 13 Mmt/a. Facilities scheduled for 
decommissioning considered too modern to demolish 
would be placed on a care and maintenance basis for 
possible future use. The cost of restructuring Romania's 
steel industry would be about US$2.6 billion and by 
2002 exports of steel reportedly would constitute about 
49% of Romania's steel production.’ In early 1994, it 
was reported that officials representing Nippon and Kobe 
steel companies of Japan would visit Romania's Sidex 
SA and Galati SA integrated steelworks to complete 
detailed technical studies that would increase the 
efficiency of energy consumption at these facilities and 
also abate the pollution generated by them. Company 
officials and technical specialists from Japan visited 
Romania in late 1993 as part of a joint venture with 
Romanian interests to conduct detailed preliminary 
research at Galati's and Sidex’ facilities. 

Reportedly, Eurofer, the European Union's (EU) iron 
and steel federation, registered its concern to the EU's 
Commission about growing imports of steel from 
Romania and other Eastern European countries to the 
EU market. During the first quarter of 1994, 
Romania's exports of hot-rolled coil to the EU 
reportedly increased 20 times compared with the first 
quarter of 1993. Romania's exports of plate to the EU 
market also rose by about 2.7 times during this period. 


Lead and Zinc.—Relatively low-grade ore was 
produced at underground mines in the Baia Mare, Borsa, 
Certej, and Rodna districts, grading from 0.4% lead and 


0.696 zinc to 1.096 lead and 1.2% zinc. Moreover, 
Romania's lead and zinc ores also contained copper 
(0.3596), as well as associated antimony, bismuth, 
cadmium, gold, and silver. Owing to the complex 
mineralogy of the lead and zinc ores, concentrates 
produced from these ores were of uneven quality. Lead 
and zinc recovery in concentrate reportedly have ranged 
between 50% and 75% lead and zinc. In January, it was 
reported that Romplumb SA's lead smelter at Baia Mare 
in the Transylvania region was closed down following an 
accident that destroyed the plant's filters. The failure of 
the filters caused high levels of pollution in the region, 
resulting in 12 times the acceptable levels of cadmium 
and lead in the atmosphere.? 


Uranium.—Romania's government-ownedRare Metals 
Enterprise has mined uranium underground in the 
Apuseni Mountains near Baita Bihor since 1980. 
Reportedly, total mine production in 1994 was about 125 
mt of uranium oxide contained in 110,000 mt of ore. 
The country's production of uranium has been 
earmarked for use in at the Cernavoda nuclear 
powerplant upon completion. АП of Romania's uranium 
ore was designated for shipment to the Feldiora Mill in 
Brasov for processing, which uses an alkaline-based 
circuit to produce a uranium concentrate with a 60% 
uranium content. The concentrate is further treated to 
produce a sintered uranium oxide that is suitable for 
fabrication into fuel." 


Industrial Minerals 


Romania’s extensive output of industrial minerals 
apparently was sufficient to meet most domestic needs. 
Barite, bentonite, diatomite, feldspar, graphite, gypsum, 
kaolin, and limestone, among others, were mined at 
about 60 deposits throughout the country. Industrial 
minerals were expected to play an increasingly more 
important role in the country’s economy. The need to 
modernize the country’s economy and infrastructure will 
increase demand for asbestos, cement, clays, dimension 
stone, and other industrial minerals. 

In 1994, officials of Romania’s salt-producing 
enterprise, Salrom SA, indicated that the country’s 
exploitable resources of rock salt amounted to about 
2,000 billion mt. Products associated with Salrom SA’s 
salt mining operations included bentonite, chalk, and 
limestone. Reportedly, new investment in the salt 
mining sector was to include the opening of new mines 
at Ocnele Mari in Vicea County, with anticipated annual 
output of about 200,000 mt.'' 


Mineral Fuels 


Natural Gas and Petroleum.—According to industry 
spokespersons, total recoverable reserves of petroleum 


at deposits currently under exploitation in Romania 
amounted to about 206 Mmt, which would be sufficient 
to last more than 30 years at a production rate of 6.5 
Mmt/a. It was believed that additional significant 
resources of both natural gas and petroleum could be 
found in structures at depths greater than 3,000 meters 
(m). Romania, perhaps the world's oldest petroleum 
producer, reached its apogee of both petroleum and 
natural gas production in 1976, when the country 
produced more than 14 Mmt of petroleum and 1.33 
trillion cubic feet of natural gas. From 1976-89, 
Romania's output of both commodities had declined by 
reportedly more than 40%. The decline of production 
was attributed to depletion as well as to outdated oilfield 
technology.'"? 

In April, the International Bank for Reconstruction and 
Development approved a US$175.6 million loan to 
restructure Romama’s natural gas and petroleum 
industries. The loan would be used to raise the output of 
natural gas and petroleum, improve environmental 
protection efforts, and modernize the natural gas and 
petroleum transportation network. 


Nuclear Energy.—Construction of  Romania's 
Cernavoda nuclear powerplant continued in 1994. The 
first 685-megawatt (MW) Candu reactor unit was 
scheduled to begin operation in 1995. When the 
subsequent four 685-MW reactor blocks are completed, 
the Cernavoda power station would account for about 
one-third of the country's generated electric power. 
According to representatives of Romania's national 
electric company, approximately 250 domestic 
enterprises had contributed to the country's nuclear 
program. Both nuclear fuel and heavy water would be 
manufactured in Romania. Also, the country's uranium 
resources were reported to be sufficient to operate the 
Cernavoda nuclear powerplant for 30 years. 


Reserves 


In view of Romania's efforts to orient its economy to 
a market-based system, the country's mineral resources 
would have to be reevaluated from a market economy 
perspective. Reserves, as defined by market economies, 
are mineral deposits that can be mined at a profit under 
existing conditions with existing technology. In former 
centrally planned and other nonmarket economy 
countries, such as Romania, political directives to 
discover exploitable mineral resources may have resulted 
in possible overestimations and other distortions of 
collected field data. 


Infrastructure 


Romania's inland transportation system consisted of 
85,798 kilometers (km) of railroads, highways, and 
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inland waterways. The railroad system included 10,860 
km of 1.435-meter-gauge track and 45 km of broad- 
gauge track; 3,411 km of track was electrified and 3,060 
km was double track. The highway and road system 
consisted of 35,970 km of paved roads, 27,729 km of 
roads surfaced with gravel and crushed stone, and 9,100 
km of unsurfaced roads. The country's inland waterways 
(Danube River) consisted of 1,724 km with riverine 
ports at Giurgiu, Drobeta-Turnu Severin, and Orsova. 
Seaports on the Black Sea coast were Braila, Constanta, 
Galati, and Mangalia. Romania’s merchant fleet 
consisted of 262 ships with a total weight of 5,207,580 
deadweight tons. Additionally, crude petroleum was 
carried in 2,800 km of pipeline, refined petroleum 
products in 1,429 km of pipeline, and natural gas in 
6,400 km of pipeline. 


Outlook 


Low ore grades; severe environmental damage caused 
by the country's metals mining, processing, and smelting 
industries; and large-scale investments needed to 
modernize it have posed long-term problems for this 
sector of the country's mineral industry. However, the 
rationalization of the country's existing economic 
structure would include the modernization of its 
infrastructure, giving added value and importance to the 
country's industrial minerals sector as well as an impetus 
to develop a more efficient steel industry. Also, the 
modernization of the country's potentially rich natural 
gas and petroleum industries could reduce substantially 
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future imports of foreign mineral fuels. 


"Text prepared Aug. 1995. 

*Metal Bulletin. May 16, 1994, p. 12. 

‘Fischer, D. Paradise Deferred: Environmental Policymaking in 
Central and Eastern Europe. Royal Institute of International Affairs. 
London, 1991, pp. 59-60. Also, World Bank Background Reports on the 
Romanian Environment. Romanian Ministry of the Environment. National 
Report of Romania to the UNCED, United Nations Conference on 
Environment and Development, Brazil 1992 (Buchuresti, July 1991). 

‘Anuarul Statistic al Romaniei 1994 (The Statistical Yearbook of 
Romania for 1994), Comisia Nationala Pentru Statistica, Bucharest, pp. 
593-649. 

*Mining Journal. Sept. 16, 1994, p. 195. 

9Work cited in footnote 4. 

"BBC SWB EEW/0323, Mar. 10, 1994, p. WB/2, from Rompress, 
Bucharest, 1906 gmt, Feb. 1994. 

*Metal Bulletin. May 9, 1994, p. 18. 

*Mining Journal. Jan. 27, 1995, р. 53. 


Q Feb. 10, 1995, p. 99. 
" BBC SWB EEW/0339, June 30, 1994, p. WB/5, from Rompres New 
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Major Source of Information 


Ministerul Industriei (Ministry of Industry, consisting of 
Departments of Metallurgy, Mines, Geology, and 
Petroleum) Bucharest, Romania 


Major Publications 
Annuarul Statistic al Romaniei (Statistical Abstract of 


. Romania). Revista de Statistica (Statistical Review, 
monthly). 


ТАВГЕ 1 
ROMANIA: PRODUCTION OF MINERAL COMMODITIES 1/2/ 
(Metric tons unless otherwise specified) 


Vv v т v 
ommodi ЭОС ove ave ove ЈОД e 


Aluminum: 


Bauxite, gross weight 247,000 r/ 200,000 175,000 186,000 r/ 184,000 4/ 
Alumina, calcined, gross weight 440,000 310,000 r/ 280,000 293,000 303,000 4/ 
ngot including alloys: 
Prima 168,000 r/e/ 160,000 r/e/ 112,000 116,000 120,000 4/ 
Seconda | 10,000 r/ e/ 7,000 6,710 3,700 3,000 4/ 
Total ' 178,000 r/ 167,000 119,000 120,000 123,000 4/ 
ismuth, mine output, Bi content 40 55 50 40 40 
Cadmium metal, smelter e/ 40 10 10 10 — 4/ 
Copper: 
Nine output, Cu content 32,000 26,400 r/ 24,700 r/ 25,300 r/ 25,500 
etal: 
Smelter: 
Primary e/ 27,300 4/ 27,800 r/ 23,400 4/ 25,200 25,000 
econ 1,000 1,000 1,000 1,000 1,000 
ota К 8.800 г ›4 400 5 20 5.00€ 
ееп — 7 рр 
Primary e/ 40,300 r/ 29,800 r/ 21,000 22,000 r/ 22,100 4/ 
Secondary el 4.000 r/ 4,000 r/ 3,080 3,000 4,600 4/ 
О ‚ г А г , " n " 
mine output, Au content ograms 3,000 r/ e/ 3,000 3,700 4/ 4,000 4,000 4/ 
Iron and steel: 
Iron ore: 
Gross weight thousand tons 2,000 1,460 r/ 1,230 r/ 855 r/ 950 4/ 
Metal content do. 275 r/ 199 r/ 180 130 180 
Metal: 
Pig iron do. 6,360 r/ 4,540 3,110 4/ 3,190 r/ 3,500 4/ 
Ferroalloys: e/ 
Ferrochromium 47 20,600 20,400 6,980 3,910 3,890 4/ 
errosilicon 40,000 r/ 30,000 4/ 23,300 4/ 23,600 27,900 4/ 
Ferromanganese 60,000 r/ 40,000 4/ 27,100 4/ 16,400 31,300 4/ 
errosilicomanganese 30,000 30,000 4/ 28,200 4/ 22,000 35,800 4/ 
Silicon metal 4,000 r/ 1,000 г/ 4/ 430 400 300 
Steel: 
Crud thousand tons 9,760 7,130 r/ 5,380 5,450 r/ 5,570 4/ 
Semimanufactures: 
ipes and tubes О. 1,040 627 r/ 449 r/ 414 r/ 420 
Rolled products do. 6,790 r/ 5,160 r/ 3,870 r/ 4,090 r/ 4,450 4/ 
Mine output, Pb content 25,100 r/ 16,200 16,700 r/ 16,900 r/ 15,000 
Smelter, prima 


primary 12,500 10,300 13,900 13,500 12,000 


Prima 15,700 e/ 13,200 14,400 11,800 22,000 4/ 
Secondary 5,000 e/ 4,000 1,750 5,610 4,000 4/ 
ota , ы э 9 , 
Manganese: 
Os gross weight thousand tons 213 120 e/ 100 125 137 4/ 
ncentrate: 
ss weight O. 40 20 15 15 28 4/ 
Mn content do. 10 5 4 4 6 
ilver, mine output, Ag content 80 e/ 80 73 70 70 4/ 
inc: 
Mine output, Zn content 36,000 26,300 r/ 25,800 r/ 28,000 r/ 25,000 
Metal, smelter, primary and secondary 11,500 r/ 8,740 r/ 11,600 4/ 14,100 18,500 4/ 
Barite 65,000 e/ 70,000 118,000 12,100 105,000 4/ 
Cement, hydraulic thousand tons 9.470 r/ 6,690 r/ 6,270 r/ 6,240 r/ 6,680 4/ 
E е/ 
entonite 150,000 150,000 120,000 120,000 100,000 
Kaolin 250,000 250,000 200,000 200,000 150,000 
Diamonds, synthetic industrial е/ thousand carats 3,000 3,000 4/ == 4 — 4/ == 
Diatomite 40,000 e/ 30,000 14,500 9.970 10,100 4/ 
Feldspar 45,000 e/ 40,000 27,700 87,700 10,400 4/ 
Fluorspar e/ 12,000 12,000 15,000 15,000 15,000 
Graphite 6,000 e/ 6,000 2,300 4/ 3,160 2,070 4/ 
Gypsum е/ thousand tons 800 800 r/ 800 100 = 4/ 
ime O. 3,030 2,330 r/ 1,950 r/ 1,740 r/ 1,700 
Nitrogen: N content of ammonia do. 1,790 r/ 1,130 r/ 1,430 r/ 1,330 r/ =- 4/ 
yrites, gross weig 900 e/ 900 965 560 560 4/ 
t uc LC C I x CM IE I ILS I 6С 
ock salt O. 2,000 «/ 1,000 966 r/ 808 892 4/ 
Other do. 2,260 «/ 2,260 r/ 1,590 4/ 1,380 1,310 4/ 
Total do. 


Sand and gravel с/ do. 1,500 4,000 4,000 4/ 4,400 4/ 467 4/ 
ee Iootnotes at end of table. 


TABLE 1--Continued 
ROMANIA: PRODUCTION OF MINERAL COMMODITIES 1/2/ 


(Metric tons unless otherwise specified) 


ommodi (1070 DC eye eye ave, 
NDUSTRIAL MINERA ontinuec 


Sodium compounds, n.e.s.: 
Caustic sada do. 552 461 r/ 372 1/ 330 r/ 350 


Soda ash, manufactured, 100% 


Na2CO» basis thousand tons 632 471 r/ 452 т/ 371 r/ 350 
Sulfur: 
S content of tes e/ do. 350 r/ 350 r/ 385 4/ 225 225 
Byproduct, "i sources е/ do. 300 r/ 250 200 200 200 
Fotal el do. 650 r/ 600 r/ 585 425 425 
Sulfuric acid do. : fr f f 
c 20,000 e/ 10,000 e/ 6,330 9,000 9,100 4/ 
~ MINERAL FUELS AND RELATED MATERIALS ~ 
Carbon black 58,000 47,000 r/ 27,000 r/ 27,400 25,300 4/ 
Coal: 
Run of mine: 
thracite and bituminous thousand tons 5,950 5,410 r/ 5,620 r/ 5,760 1/ 5,500 
Brown do. 677 645 r/ 622 -r/ 601 r/ 450 
Lignite do. 34,200 29,100 г/ 35,000 r/ 36,100 r/ 36,000 
Total do. 40,827 35,155 т/ 41,242 r/ 42 461 r/ 42,000 
Ant : 
For coke and semicoke production do. 1,350 953 r/ 1,030 465 300 
For other uses do. 3,100 2,880 r/ 3,070 r/ 3,760 r/ 1,200 
Brown do. 640 612 r/ 610 r/ 573 1/ 330 4/ 
Lignite do. 33,100 28,000 r/ 33,700 r/ 35,000 r/ 35,200 4/ 
Total do. 38,200 32 400 r/ 38,400 r/ 40,000 37,000 
Coke: 
Metallurgical do. 3,700 e/ 2,390 e/ 2,640 2,400 2,660 4/ 
Other do. 242 т/е/ 300 e/ 260 198 r/ == 4/ 
Total do. 3,040 r/ 2,610 r/ 2,900 r/ 2,600 r/ 2,660 
uel briquets 30. 500 450 400 70 4/ 71 4/ 
as, natural: лл ee ne wg т ЕЕС 
SS: 
Associated million cubic meters 9,180 8,310 r/e 7,000 e/ 7,000 7,000 
onassocia O. 19,200 16,500 e/ 15,100 r/ e/ 14,300 r/ e/ 15,000 
Total do. 28,380 24,800 r/ 22,100 r/ 21,300 r/ 22,000 


Petroleum: 
Crude: 


As reported thousand tons 7,930 6,790 6,620 r/ 6,680 r/ 6,600 
Converted thousand 42-gallon barrels $9,500 51,000 49,600 50,600 50,500 


3/ In addition to the commodities listed, antimony, asbestos, and a variety of crude construction materials are produced, and molybdenum may 
have been produced as a byproduct of copper from 1988 on; but output is not reported quantitatively, and available information is inadequate 
to make reliable estimates of output levels. 

4/ Reported figure. 


5/ Estimated series were based on published data on concentrate production. 


Alumina 


Do 


Aluminum, 
primary 


Barite 


Bauxite 


Cement 
Do. 


Do. 
Do. 


Coal: 


Bituminous 


Lignite 


Do 


Copper: 


TABLE 2 


ROMANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


Commodity 


Ore (concentrate) 


Metal 


Do. 


Ferroalloys 
Iron ore 


Petroleum, crude 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
Soc Com Alor SA 
Dept. of Nonferrous Metals 
Alro SA 
(Slatina Aluminum Enterprise) 
Ministry of Industry 


do. 


Ministry of Industry 
do. 


do. 
do. 
Ministry of Industry 
Ministry of Industry, Oltenia Mining Complex, 
including Rovinari Mining Enterprise 


Ploesti Mining Complex 


Dept. of Nonferrous Metals 


Ministry of Industry 
Metallurical enterprise for 
Nonferrous Metals 
do. 


Ferom-Joint Stock Co. 
Ministry of Industry 


do. 
do. 
do. 
do. 


Metallurgical Enterprise for 
Nonferrous Metals 


million cubic feet per year Ministry of Petroleum and Gas 


do. 


Ministry of Industry, Dept. of Energy 


barrels per day Ministry of Industry, Dept. of Energy 


Location of Main facilities 
Plant at Oradea, near Hungarian border 
Plant at tulcea, Danube Delta 


120 kilometers west of Bucharest 

Ortra mine, Rosia Montana, southwest 
of Cluj 

Oadea-Dobresti Mining Complex, near 
Hungarian border 

Tasca-Bicaz plant, near Piatra Neamt 

Cimpulung plant, about 60 km north of 
Pitesti 

Medgidia plant, west of Constanta 

Pieni plant, 20 km north of 
Tirgoviste 


Valea Jiului Mining Complex, near 
Hunedoara 

Jiu Valley, Oltenia County, north of 
Craiova 

About 50 kilometers north of Bucharest. 


Baia mare, Baia-Sprie, and Cavnic 
mines, northwest area near Ukraine's 
border; Rosia Montana, Noud, Borsa 
Balan, and Lesul-Ursului mines--in 
east-west arc along Carpathian range; 
Rosia Poieni mines; and Moldova Noua 
mines, southwest near Danubian border 
with Yugoslavia 

Baia Mare, in northwest near Ukraine's 
and Hungary's borders 


Zlatna smelter, Apuseni, in northwest 
Romania 

Complex at Tulcea 

Mining complex at Hunedoara, in west- 
central Romania 

Resita Mining Complex, southwestern 
Romania, near Yugoslav border 

Napoca-Cluj Mining Complex, northwestern 
Romania on the Somesul River 

Baia Mare Mine, near Ukraine's and 
Hungary's borders 

Balan Mine, 50 km southwest of 
Piatra Neamt 

Smelter at Copsa Mica, central 
Romania, on the Tirnava Mare River 

Tirgu Mures Field at Tirgu Mures, 
north-central Romania 

Ploesti Field, 50 km north of 
Bucharest 

Ploesti-Teleajen, Pitesti, and 
Tirgoviste Fields, in Prahova Valley 
around Bucharest; Bacau Field at 
Bacau, east-central Romania near the 
Siretul River, and West Carpathian 
Field, southeast Carpathian Range, 
between the west bank of the Olt 
River and Tirgu Jiu 


180 


35 


13 


280 
1,320 


660 
990 
24 
10 


42 


996,000 
249,000 


250,000 


TABLE 2--Continued 


ROMANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


Commodity 


Petroleum, refine do. 


Steel 


Zinc in ore 


Zinc metal 


(Thousand metric tons unless otherwise specified) 


Major operating companies 


do. 


Ministry of Industry; © 

Sidex SA Galati 
Siderurgica SA Hunedoara 
CSR SA Resita 


Siderica SA Calarasi 
Ministry of Industry, Baia Mare 


Ministry of Industry, Metallurgical 
Enterprise for Nonferrous Metals 


Location of Main facilities 

Refineries at Brazil, Pitesti, Onesti, 

Barcau, Borzesti, Brasov, Cimpina, 
Darmanesti, Oradea, Ploesti, 

Teleajen, and Navodari 

Danube River, north of Brail, near 
the Ukrainian border 

West-central romania, near Calan 

Southwestrn Romania, about 20 km 
southwest of Caransebes 

Near the Bulgarian border close to 
the Danube 

Baia Mare, near Ukraine's and 
Hungary's borders 

Imperial Smelter at Copsa Mica, 
Tirnava River, central Romania 


THE MINERAL INDUSTRY OF 


RUSSIA 


By Richard M. Levine! 


Russia occupies more than 75% of the territory of the 
former Soviet Union (FSU), and accordingly is the 
inheritor of a large percentage of the mineral resources 
of the FSU. Russia was a large mineral producer, 
accounting for a large percentage of the Commonwealth 
of Independent States (CIS) production of a range of 
mineral products, including aluminum, bauxite, cobalt, 
coal, diamonds, natural gas, mica, nickel, oil, platinum- 
group metals, tin, and a host of other metals, industrial 
minerals, and fuels. Still, significant mineral deposits 
are located in other republics. For certain minerals, 
Russia was significantly or entirely dependent on the 
output of other republics for its mineral supply, 
particularly metals from Soviet Central Asia, the 
Caucasus, and Ukraine. For example, Russia had to 
import almost all of its needs for antimony metal, 
chromite, manganese ore, metallic mercury, and titanium 
and zirconium raw materials from other former Soviet 
republics. For other minerals such as alumina, copper, 
lead, molybdenum, and zinc, a large percentage of the 
production came from other former republics. These 
republics, in turn, were significantly dependent on 
Russia for a large percentage of their minerals, 
particularly oil and gas. With the breakup of the 
U.S.S.R and the disruption of interrepublic trade, Russia 
experienced shortages of raw material inputs that had 
been supplied by other former republics. 

According to Russia's Statistical Committee, in 1994 
gross domestic product (GDP) fell 1596 compared with 
1993. In 1994 for the first time the Committee reported 
more than one-half (62%) of the GDP was produced by 
the non-state sector. Industrial output in 1994 reportedly 
fell 20.976 compared with 1993. In 1994, reportedly 
there was a 27% decrease in capital investment 
compared with 1993. However the real income of the 
population reportedly increased 14% compared with 
1993, but unemployment increased by 28.6% compared 
with 1993.? The fuel sector was the main recipient of 
foreign investment in 1994, accounting for 77.8% of all 
foreign investment.? 

Russia was proceeding with the transformation of its 
economy, and much of its statistical reporting system 
was both in disarray and geared toward the former 
system. Thus, it was difficult to compare the effects of 
reported decreases in output with other indicators that 


may show increased efficiency 
distribution, and consumption. 

The domestic demand for nonferrous metals continued 
to fall, which in a number of cases freed production for 
export. In 1994, compared with 1990, aluminum 
consumption had fallen 3.1 times, copper 2.2 times, lead 
2.5 times, zinc 2.8 times, molybdenum 3.7 times, 
titanium 3.2 times, and magnesium 1.8 times. The 
overall decline in consumption of nonferrous metals in 
1994 reportedly was 30% compared with 1993. In 
1995, it was projected that there would be an 8.6% fall 
in nonferrous metals consumption compared with 1994, 
but it was projected that copper consumption, which had 
reportedly fallen 40% between 1992 and 1994 would 
increase slightly in 1995. 

According to the Russian Committee for Metallurgy, 
energy consumption by the metallurgical sector between 
1990 and 1994 decreased by 24% while metal 
production decreased by 40%, thus making each unit of 
metal more expensive to produce.? Also, with the fall in 
production there had been a reduction in capacity 
utilization at mineral production enterprises, with 
capacity utilization at ferrous and nonferrous 
metallurgical enterprises in 1994 falling to 55% and 73% 
respectively compared with 65% and 76% in 1993.° 

Along with the drop in metals production, there had 
been a dramatic decline in geological exploration, which 
fell in 1994 reportedly by 24% compared with 1993 and 
61% compared with 1991. The main reason for this 
drop reportedly was a decrease in government financing. 
Reportedly, 66.8% of the available funds in 1994 were 
used to explore for oil and gas and 12.4% for precious 
metals and diamonds; only 2.2% of the funds were spent 
to explore for ferrous and nonferrous metals.’ 


in production, 


Government Policies and Programs 


The Russian Government drew up a plan for the 
development of the country’s mineral and raw material 
base and geological services for 1993-95 and continuing 
to the year 2000. Foreign investors had been interested 
mainly in developing oil, gas, gold, and diamond 
deposits, but the Russian Committee for Geology and the 
Use of Underground Resources (Roskomnnedr) stated 
that Russia should try to seek investment in other types 
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of mineral deposits by creating a legal base that would 
give investors more incentives and better protection of 
their investments." 

The breakdown of ties between the former republics 
and the transition to market economic practices left 
Russia with shortages of raw materials and mineral 
products. For some of these raw materials, such as 
barite, chromite, feldspar, high-quality china clays, 
manganese, native sulfur, and titanium raw materials, 
Russia has known reserves that it could develop, but 
these reserves generally are not adequate to compensate, 
at least in the near future, for production from the other 
former republics.? 

For the range of other nonfuel minerals, Russia needed 
investment to modernize and increase production both to 
compensate for the loss of production from other former 
republics and to make these industries cost-effective 
producers and competitors on world markets. Attracting 
investment to Russia's nonfuel minerals sector would be 
a crucial element for the future survival and 
transformation of these industries. 

Because of the civil warfare in Chechnya, plans to 
transport oil from deposits that were to be developed in 
other countries of the FSU bordering the Caspian Sea 
through the pipeline network that transverses Chechnya 
and the North Caucasus in Russia were being 
reconsidered with plans being formulated for 
constructing а new route that would bypass Chechnya." 
If new pipeline routes were to be chosen because of the 
instability in Chechnya, these new routes could 
completely bypass Russia, passing instead through Iran 
and Тигкеу.!! 

Russia was achieving success in its efforts to 
participate in oil and gas development and transport in 
countries of the FSU. For example, Russia was 
participating with Azerbaijan in the development of 
offshore resources of the Baku oil shelf in the Caspian 
Sea and in the development of the Karachaganak gas 
condensate deposit in Kazakhstan. Russia also succeeded 
in having one pipeline route from the Tengiz oilfield in 
Kazakhstan pass through Russia. Turkmenistan, 
however, was seeking alternate routes to export its 
natural gas, which would bypass the current routes 
through Russia and possibly compete with some Russian 
markets in the Balkans, Central Europe, and Turkey. 

Russia also was seeking additional pipeline routes for 
its hydrocarbon exports after problems arose with 
existing routes including the Ukrainians diverting a 
portion of Russia’s gas exports to Bulgaria and Turkey 
for Ukraine’s own use in 1994 and Turkey’s setting 
limits on Russian oil exports through the Bosporus. 
Russia was planning to construct a gas export pipeline 
from its new major fields on the Yamal Peninsula in 
West Siberia that would pass through Belarus and Poland 
and bypass Ukraine." 
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Environmental Issues 


The Russian Minister of Environmental Protection and 
Natural Resources stated that the environmental situation 
in Russia was "highly alarming" since 15% of Russia's 
territory was declared an ecological disaster zone and 
one-half of the country's arable land reportedly was 
unsuitable for agriculture. However, he denied that the 
ecological situation had worsened during the past 3 
years. A number of measures were announced to 
improve monitoring of the environment, including the 
passage by the Russian Government of a resolution on 
the establishment of a single state system of 
environmental monitoring that would be entrusted to the 
Russian Ministry of Environmental Protection and 
Natural Resources. ^ 

In October 1994 in Russia's Komi Republic in the 
Usinsk region, an oil spill was reported from a pipeline 
damaged in February. At first, the leaking oil was 
contained in an earthenware dike, which then collapsed 
on October 1 after heavy rains, with the oil subsequently 
leaking into the Kova and Usa rivers. Both rivers feed 
the Pechora River, which flows into the Arctic Ocean. 
Moves were taken to protect the Pechora River from the 
spill. The dike reportedly was restored on October 4.'° 

According to Russia's ITAR TASS news agency, 
14,000 metric tons (mt) of oil polluted over 60 hectares 
of land in mostly swampy tundra.'© Between August 
1994 and January 1995, according to the Interfax News 
Agency, 400,000 mt of oil was spilled over the Usinsk 
region as a result of pipeline breaks and leaks." The 
World Bank and the European Bank for Reconstruction 
and Development pledged loans to finance projects to 
clean up the spills and to construct a new pipeline 
system. '* 

Russia also revealed that the U.S.S.R. had been 
disposing of nuclear wastes for three decades by 
injecting them into the earth under layers of shale and 
clay, which theoretically would prevent them from 
reaching the earth's surface. However, this method of 
waste disposal was not in accord with standards for 
nuclear safety accepted by most other countries. Almost 
one-half of the nuclear wastes generated in the FSU and 
Russia were disposed of in this way. Wastes at one site 
reportedly had already leaked and spread, although the 
extent of this spread was not disclosed. 

These injections were made directly into the earth 
rather than into cement mixes or steel liners at three 
widely dispersed sites at Dmitrovgrad near the Volga 
River, Tomsk near the Ob River, and Krasnoyarsk on 
the Yenisey River. The Volga flows into the Caspian 
Sea and the Ob and Yenisey flow into the Arctic Ocean. 
Reportedly, scientists believed it may take decades to 
determine if this method of waste disposal would be 
benign or have harmful environmental effects. The U.S. 


Department of Energy was cooperating in an attempt to 
predict how far and fast the radioactive wastes could 
spread through aquifers.” 


Production 


In 1994, production fell in most mineral production 
sectors compared with 1993. Although the usual 
yearend reporting contained production statistics for only 
those few mineral commodities that the FSU formerly 
reported, the June 23-30, 1995, issue of the Interfax 
Mining and Metals Report (page 12), contained what 
appeared to be the first official Russian statistical 
reporting on a number of nonferrous metals since the 
1930's. | These reported production statistics for 
nonferrous metals for the years 1990-94 are reported in 
table 2. For some commodities, numbers reported in 
table 2 are different from other officially reported 
numbers. The numbers used in this report, table 1, have 
been assessed to be the most authoritative if there are 
conflicting reported numbers. 

Production statistics for 1994 for some other 
commodities did appear individually, but not in any 
Officially available compendium. These individual 
reports for production of mineral commodities would 
sometimes appear as absolute numbers and sometimes 
only as percentage increases or decreases. In whatever 
form they did appear, there were often several 
contradictory reports for the same commodity. Reports 
on production for individual commodities are included, 
when available in this report under the descriptive 
sections which follow for these commodities. 


Trade 


In 1994, exports were dominated by fuel and energy, 
which comprised 44.7% of total exports compared with 
46.7 96 in 1993, while ferrous and nonferrous metals and 
products accounted for 20.2% of total exports in 1994 
compared with 16.4% in 1993.” 

Owing to a number of factors including decreased 
output in many nonferrous metallurgical sectors that 
created excess production capacity, Russian metallurgical 
enterprises used their underutilized metallurgical capacity 
for toll smelting foreign materials, including aluminum, 
copper, lead, tin, and zinc. 

Trade statistics as well as production statistics for 
nonferrous and precious metals and gemstones were a 
state secret in the Soviet Union. Russia, however, was 
reporting previously secret trade statistics for some of 
these commodities. These trade statistics are reported, 
when available by commodity, in the descriptive 
commodity reviews in this report. As is the case with 
production statistics, the Russian reporting methods often 
were not clear. For example, it is often not specified if 


reported trade of ores and concentrates was reported in 
gross weight or by metal content or if the trade included 
or excluded trade with countries of the FSU. 


Structure of the Mineral Industry 


Privatized companies in 1994 reportedly accounted for 
more than 90% of iron and steel and nonferrous metals 
output. Privatization of enterprise was reportedly 
almost completed in the metallurgical sector as the 
Chairman of the Russian Metallurgy Committee stated 
that as of January 1995, 386 of the country's 407 
metallurgical enterprises had been turned into joint stock 
companies or limited liability companies. Only a few 
metallurgical enterprises, pipe mills, and metalware 
plants remained state owned. 

Privatization generally involved the transformation of 
enterprises into entities termed joint stock companies 
through the sale or free issuance of stock in set 
percentages to workers and management and also, 
depending on the enterprise, to Government and private 
inerests. 


Commodity Review 
Metals 


Aluminum.—In 1994, Russia produced 2.67 million 
metric tons (Mmt) of primary aluminum compared with 
2.82 Mmt in 1993.2 The amount of aluminum toll 
smelted in 1994 was 1.8 Mmt compared with 1.3 Mmt 
in 1993.% Domestic aluminum consumption was 
reported to be 470,000 mt in 1994 compared with 
631,000 mt in 1993.” 

At a meeting of major aluminum-producing countries 
in January 1994, it was agreed in a Memorandum of 
Understanding that an excess supply of aluminum existed 
and that the principal response would be commercial 
decisions developed by companies on an individual basis. 
Russia agreed to reduce its production by 500,000 mt in 
1994, but only as part of a global reduction. It was 
announced that three Russian’ smelters, Ше 
Novokuznetsk, Uralsk, and Volgograd, had begun 
production cuts. Russia agreed to begin with a first- 
stage 300,000 mt reduction. 

Although Russia agreed to cut aluminum production by 
500,000 mt in 1994 as part of a worldwide effort to deal 
with the oversupply of aluminum on world markets, 
Russia had only reduced its production in 1994 by about 
one-half of this amount because the Russians claimed 
that the western companies had not made adequate cuts 
in production. Russia stated that it would not reduce 
production by the agreed upon 500,000 mt until western 
producers fulfilled their commitments to reduce 
production.» 
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In 1994, Russia exported 2.15 Mmt of aluminum and 
planned to export 2.1 Mmt in 1995, according to the 
President of the firm Aluminiy, which represented 
Russia's aluminum smelters.“ Тһе United States 
imported 643,000 mt of aluminum from Russia in 1994 
and 421,000 mt in 1993. 

According to the Russian newspaper Izvestiya, 
(December 21, 1994, page 5) the offshore firm Trans- 
CIS Commodities Ltd. (TCC) registered in Monte Carlo, 
controlled large blocks of shares in several large 
Siberian aluminum smelters, holding 68% of the shares 
of the Sayansk plant, 50% of the shares of the Bratsk 
plant, 20% of the shares of the Krasnoyarsk plant, and 
an unspecified share of the Novokuznetsk plant. 
According to Izvestiya, TCC was a major trader of 
aluminum that acted in conjunction with the British firm 
Trans World Metals, which because of its relationship 
with TCC, had become the biggest dealer in Russian 
aluminum. TCC varied its share holdings of aluminum 
plants according to its needs and used its control to have 
its plants engage in toll smelting rather than processing 
domestically produced alumina. 

By engaging in toll smelting, the Russian plants 
avoided having to pay customs duties on both aluminum 
exports and imported raw materials. Toll smelting 
accounted for more than 60% of Russian aluminum 
production and was leaving Russia's six alumina 
smelters, which produce about 2 Mmt per year of 
alumina, without a major portion of their domestic 
market.’ 

Tolling, according to Izvestiya, had the potential to 
destroy domestic alumina producers that no longer had 
an assured market for their output. It posed the threat 
that Russian aluminum producers would become entirely 
dependent on foreign alumina suppliers if these tolling 
arrangements destroyed alumina production capacity in 
the CIS. 

An advantage to the aluminum plants under TCC 
control, according to Izvestiya was that TCC assumed all 
expenditures for the procurement of raw material, 
transport, energy, etc., and was able to make timely 
payments for these inputs, allowing the aluminum plants 
to function smoothly. Criticisms of TCC control 
included not only the monopolistic power of this 
company, but also the fact that, as traders, they were not 
interested іп  reinvesting their profits in plant 
modernization, environmental controls, ог social 
measures for the work force, unlike foreign aluminum 
producers if they were allowed to invest in these 
enterprises.?* 

Russian bauxite producers were experiencing 
considerable difficulty. The Severoulask bauxite mining 
company, which produced almost three-fourths of 
Russia's bauxite, reportedly received a bankruptcy 
notification in March 1995 from Russia's Federal 
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Bankruptcy Agency. In 1994, Severouralsk reportedly 
produced 2.7 Mmt of bauxite. A major problem was that 
the Russian aluminum industry was using imported 
bauxite rather than that produced at Severouralsk.? 

Western firms also were investing in Russia's 
aluminum industry. Germany's VAW Aluminum AG 
signed an agreement to supply $280 million of 
equipment and technology over a 4-year period to the 
Novokuznetsk smelter in Siberia, which, in 1994, 
reportedly produced 240,000 mt of primary aluminum. 
Payment to VAW Aluminum would be made from 
export earnings." Опе goal of the renovation at 
Novokuznetsk was to improve pollution controls because 
pollution was having a serious detrimental effect on the 
region.?! 

The U.S. firm, Hunter Engineering Co. Inc., 
reportedly contracted to deliver and install a 170,000 
metric-ton-per-year (mt/a) capacity aluminum cold 
rolling mill at the Krasnoyarsk smelter in East Siberia 
for the production of aluminum can body and lid stock 
and other flat-rolled items. The mill was reportedly 
worth $135 million and includes casters, furnaces, a foil 
mill, annealing ovens, slitters, and other support 
equipment.? 

The French aluminum group, Aluminium Pecheney 
SA, was selected by the* Russian Committee on 
Metallurgy to formulate proposals for the second stage 
of modernization of the Bratsk, Krasnoyasrk, and 
Novokuznetsk smelters in Siberia. The project was to 
involve the construction of a 250,000 mt/a prebaked 
anode facility at each plant.” 

The Reynolds International Co. of the United States 
reportedly signed an agreement with the Samara 
Metallurgy Co., which specialized in defense and 
aerospace industry products, to convert many of the 
plant’s facilities to consumer products.“ Also, the 
Sayanal U.S., Italian, and Russian joint venture, 
producing aluminum foil at the Sayansk aluminum 
smelter reported commissioning the first stage of its foil 
and packaging plant; most of the foil was intended for 
the domestic market.? 

Norway's Hydro Aluminum, a subsidiary of Norsk 
Hydro, was planning to conduct renovation and 
modernization of the Bratsk smelter in Siberia to 
increase capacity from almost 850,000 mt/a to 950,000 
mt/a while also lessening pollution. Plans also called for 
Hydro Aluminum to upgrade the Sayansk smelter in 
Siberia.*° | 

Regarding the security of investment in the Russian 
aluminum industry, two issues of major concern arose. 
One issue involved the Krasnoyarsk aluminum plant in 
Siberia, which tried to expunge some major shareholders 
from its list of owners in an action that was eventually 
declared illegal. The other issue involved the 
appointment of a new chairman of the State Property 


Committee in charge of privatization who began issuing 
statements regarding the advantages of again 
nationalizing aluminum  smelters that had been 
privatized. This minister was dismissed from his post, 
but concerns were raised about the security of 
investments in this sector.? 


Beryllium.—Beryl for the production of beryllium was 
mined in the Urals by the Malyshevskoye emerald 
production association, which produced all of the 
country's emeralds as well as supplying beryllium for 
Russia’s nuclear complex. Metallic beryllium, 
however was produced in the FSU only at the Ulbinsky 
plant in Oskemen (Ust-Kamenogorsk), Kazakhstan. 


Cobalt.—There were numerous conflicting reports 
about cobalt production in 1994 at the Norilsk complex 
in East Siberia, which produced the majority of the 
country’s cobalt. These reports ranged from a 7% 
decrease in cobalt output in 1994 compared with 1993 to 
a 3.2% increase in cobalt output in 1994 compared with 
1993, although some figures appeared to refer to mine 
output and others to metal output.” 

Reportedly, 80% of Russia’s cobalt mine output was 
produced by the Norilsk mining and metallurgical 
complex. Russian refined cobalt production capacity 
was estimated at 8,000 mt. There had been a sharp 
decrease in cobalt consumption with the fall in defense 
industry consumption and a significant decrease in cobalt 
production resulting from the economic problems 
experienced by the industry. Toll smelting was enabling 
Russia to use excess capacity that formerly was used to 
smelt domestic material as well as Cuban material for 
which shipments had been curtailed. With the fall in 
domestic consumption of cobalt in Russia, which 
apparently far exceeded the decrease in production, 
Russia had switched from being a net importer to a large 
net exporter of cobalt. 


Copper.—Russia reported to the International Copper 
Study Group that it produced 502,000 mt of refined 
copper in 1994 compared with 562,000 mt in 1993 and 
that it exported 407,500 mt of refined copper in 1994 
compared with 317,88 mt in 1993. According to the 
Interfax Mining and Metals Report (August 18-25, 1995, 
page 16), Russia produced 22,700 mt of blister copper 
and 1,300 mt of refined copper by toll smelting in 1994 
compared with 52,200 mt of blister copper and 12,300 
mt of refined copper toll smelted in 1993. 

Copper mining in Russia was centered in three 
regions, the Norilsk region in East Siberia, the Kola 
Peninsula, and the Urals. These regions had integrated 
production cycles with copper smelting and refining 
facilities. The Norilsk region was by far the largest 
copper mining region. 


Divergent figures for copper production at Norilsk in 
1994 were reported with output ranging from a 2.6% 
increase in 1994 compared with 1993 to a 12.6% 
decrease, although some figures appeared to refer to 
mine output and others to metal output.*' Production at 
the Norilsk enterprise in 1994 reportedly had fallen to 
under 300,000 mt from its former peak level of 400,000 
mt as the end of the 1980’s. Norilsk also was a large 
copper exporter and reportedly had two-thirds of 
Russia's copper reserves.“ 

The Krasnouralsk copper smelter in the Urals, which 
was in the process of privatizing, had changed its name 
to the Svyatogor smelter. In 1994, reportedly it 
produced 57,000 mt of blister copper and planned to 
increase this amount to 60,000 mt in 1995. Very little of 
the copper from Svyatogor reportedly was exported. 
Svyatogor received about 20% of its raw materials from 
nearby deposits while the remaining 8076 came from 
other mining areas in the Urals.“ 

Russia was still receiving copper from the Erdenet 
deposit in Mongolia with Russia reportedly receiving 
97,000 mt of copper in concentrate in 1994. According 
to a trade agreement signed by the two countries, Russia 
should continue to receive this level of copper exports 
from Mongolia in 1995.“ 


Gold.—In 1994, the Russian State Committee for 
Precious Metals and Stones (Roskomdragmet) reported 
that the country's gold production was 146.6 mt 
compared with 149.5 mt in 1993. Of this 146.6 mt, 
133.5 mt was mined directly as native gold while the 
remaining production presumably was gold produced as 
a byproduct of polymetallic ores or from scrap.* 

In Russia's Magadan oblast, which had previously 
been Russia's largest gold producing region, gold 
production reportedly was 27.4 mt in 1994, which was 
a 6.2% decrease in production compared with 1993. The 
gold production association, Severovostokzoloto, which 
mined gold in Magadan oblast and the Chukotka 
Autonomous District in the Russian Far East, in 1994 
reportedly produced 19.1 mt of gold in Magadan oblast 
and 2.9 mt in Chukotka, which was respectively a 
10.1% decrease and a 16.2476 decrease for these regions 
compared with 1993. 

Production in Yakutia, now Russia's largest gold 
producing region, in 1994 reportedly decreased to 29.7 
mt compared with production of 33.4 mt in 1993.“ 

Russia's gold reserves reportedly increased by 100 mt 
since 1991 to 400 mt in 1994, according to the Deputy 
Chairman of Roskomdragmet.*" However, according to 
the Chairman of Roskomdragmet, Russia's gold reserves 
as of January 1, 1995 were 321.8 mt including 189 mt 
deposited with the Central Bank of Russia and 132.8 mt 
held by Roskomdragmet.* 

In March 1995, it was announced that the state owned 
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company Severovostokzoloto was being changed into a 
public stock company, offering preferred and common 
shares of stock. Management, the employees, and the 
state each were being allotted a certain percentage of the 
shares.” 

The Russian Government announced a plan to extract 
gold from scrap materials such as electronic scrap. 
According to the Chairman of Roskomdragmet, the cost 
of obtaining precious metals from scrap was only one- 
tenth the cost of mining gold. Scrap reserves are 
estimated to contain between 200 to 600 mt of gold. In 
1993, Russia reportedly extracted only 2 mt of gold 
from electronic scrap. Roskomdragmet reportedly 
formed the joint stock company Rostvordragemt for 
collecting and processing scrap; the new company would 
develop refining facilities using both domestic and 
western technologies. Plans called for increasing 
production from scrap by tenfold as quickly as possible. 
Among Rostvordragmet’s founders reportedly were 
approximately 40 enterprises involved in extracting 
precious metals from secondary materials.? 


Iron and Steel.—In 1994, production of both crude 
and rolled steel reportedly fell by 16976! Although 
Russia had a large steel industry, much of it was in need 
of modernization. Open hearth production, which 
Russia was planning to phase out, was still the dominant 
method of production, accounting for about 48% of 
output. Oxygen converters accounted for 40% of output 
and electric steel about 12% of output. Electric steel 
reportedly was produced at 18 steel mills with a total 
capacity of about 10 million metric tons per year 
(Mmt/a). A number of the electric steel mills were 
outmoded and in need of modernization.” 

In 1994, about 85% of Russia’s iron and steel works 
had been privatized. The Russian Government in 1994 
still had 15% state ownership of these privatized plants; 
workers owned about 45%; and the remainder was 
owned by outside investors. Foreign ownership, 
although possible, was not significant.” 

There were approximately 1.5 million workers in the 
iron and steel production sector. It was envisioned that 
the work force would be greatly reduced as many 
workers in auxiliary fields, such as health care, teachers, 
construction workers building employee housing, etc. 
would be transferred to other agencies.™ 


Kyanite.—Plans were announced to develop the Keiv 
kyanite deposits on the Kola Peninsula. The region 
contains 29 explored deposits with known ore reserves 
reportedly in excess of 3 billion mt. At the largest 
deposit, the Novaya Shuuruta, with reserves of 
reportedly over 1 billion mt averaging 41.5% kyanite, 
specialists reportedly designed equipment to extract 
kyanite from all types of kyanite ores with the resulting 
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concentrate having a 67.6% kyanite content. Initial 
development at Novaya Shuuruta was planned using 
open pit mining. Kyanite development was already 
underway at the smaller Khizovaarskoye kyanite deposit 
in the adjacent Karelia region to the south.» 


Lead and Zinc.—Lead and zinc production reportedly 
fell in 1994 compared with 1993. In 1994, lead 
consumption in Russia reportedly was about 81,000 mt 
and was expected to remain at this level in 1995. Zinc 
consumption in Russia reportedly was expected to 
decrease from 86,900 mt in 1994 to 85,000 mt in 
1995. 

According to the Interfax Mining and Metals Report, 
(August 18-25, 1995, pages 16-17), Russia toll smelted 
8,500 mt of lead and 43,400 mt of zinc in 1994 
compared with 6,500 mt of lead and 80,500 mt of zinc 
in 1993. Based on reported Russian production of lead 
and zinc as well as the amount of production that was 
toll smelted, it appeared that for Russia to have 
consumed the amount of lead and zinc reported, that it 
must still have imported a large percentage of its lead 
and zinc from Kazakhstan. 


Lithium.—Development was planned Бу the 
Kemerovo, Sverdlovsk, and Tomsk oblasts of the Tisul 
rare metals deposit in the Kuznetsk coal basin to extract 
lithium, cesium, and germanium. The ore would be 
beneficiated at Tomsk-7, a once-secret town, and at 
Pyshma in Tomsk oblast. 

To utilize the lithium, France's Spie Bagtignolles 
reportedly would be the general contractor for a project 
to build a storage facility in Novosibirsk at the 
Novosibirsk chemical concentrate plant, which produced 
lithium hydride. According to the deputy chief engineer 
of the Novosibirsk plant, work was slated to begin in 
April 1995 and end in 1997. 

The Novosibirsk plant, according to its deputy chief 
engineer, had a wealth of experience using lithium 
hydride to form components used in microelectronics 
and aircraft construction. Тһе Novosibirsk plant 
reportedly was one of the main suppliers of Russia's 
nuclear power industry and exported to 10 countries 
including the U.S., Japan, and France. The plant was to 
increase production of lithium hydride once the new 
storage facility was built.” 


Magnesium.—Magnesium production in Russian in 
1994 compared with 1993 reportedly fell by 18%. At 
the Avisma firm, Russia's major producer of magnesium 
and magnesium alloys at Berezniki in the Urals, 
production or these products reportedly fell 37.8% 
compared with 1993.? Although magnesium production 
in Russia apparently fell in 1994, the actual extent of the 
decrease cannot be gauged because of the seemingly 


contradictory nature of this reporting. In the spring of 
1994, U.S. magnesium producers filed an antidumping 
petition against magnesium from Russia and Ukraine 
with the U.S. International Trade Commission (USITC) 
and the U.S. Department of Commerce. In a 
preliminary ruling, the U.S. Department of Commerce 
ruled that imports of pure magnesium and magnesium 
alloy from Russia were being dumped in the United 
States. In a final determination of the antidumping 
investigation by the USITC released in April 1995, the 
USITC determined that industry in the United States was 
materially injured or threatened with material injury by 
reason of pure magnesium imports from Russia and a 
negative determination of injury was made regarding 
alloy magnesium from Russia. The deposit for Russian 
magnesium was assessed in a range from 0% to 
100.25 %, depending on the importer and the producing 
source. 

In spring 1994, the U.S. Government decided to 
withdraw General System of Preferences (GSP) status for 
magnesium imports from Russia under the provision that 
such status may be withdrawn if imports of a product 
total more than 50% of the value of all U.S. imports of 
that product; in the case of Russian magnesium, in 1993 
it equaled 67.5% of total U.S. imports. 


Manganese.—Russia had no domestic manganese ore 
production. All manganese in the FSU was mined in 
Georgia, Kazakhstan, and Ukraine. Ukraine was the 
only FSU source of supply after manganese imports 
from Georgia declined. Production from Kazakhstan was 
not of significant magnitude. Ukraine, however, was 
experiencing its own production problems, and the 
Ukrainians were demanding near world market prices for 
their manganese. 

To secure its manganese supply, Russia was planning 
to develop its own manganese mining industry, 
beginning with the development of deposits in the 
northern Urals basin where there are eight deposits with 
reportedly more than 40 Mmt of confirmed manganese 
reserves averaging 21% to 22% manganese. Other 
deposits slated for development included the Usin deposit 
in southwestern Siberia with total reserves of 150 Mmt 
of ore. 

In 1994, development reportedly began at the Usin 
manganese deposit in the Salairsky mountain range in 
Siberia by the Nedra Sibiry mining and metallurgical 
complex. The ore reportedly ranges in grade from 30% 
to 40% manganese. 


Molybdenum.—Molybdenum concentrate production 
in Russia, according to apparently official Russian 
reporting, decreased to 7,730 mt from 10,290 mt in 
1993. Molybdenum consumption in 1994 reportedly was 
5,100 mt and was expected to decrease 7% to 8% in 


1995.9 

Russia continued to receive shipments of molybdenum 
from Mongolia from the Erdenet complex developed as 
a joint U.S.S.R.-Mongolian-CMEA venture. In the 
1980's, the U.S.S.R. was receiving more than 1,000 
metric tons per year (mt/a) of molybdenum in 
concentrate from Mongolia; however, in 1994 Russia 
reportedly received only 612 mt of molybdenum from 
Erdenet's total exports of molybdenum in concentrate of 
2,800 mt.9 The Russian joint stock company Molybden 
reportedly began construction of a new ferromolybdenum 
plant at its Sorsk facility in East Siberia. The new plant 
reportedly would have a capacity of 11,000 mt/a of 
product, comprising either ferromolybdenum, oxide, or 
a combination of the two. Sorsk had produced only 
molybdenum concentrates with output that reportedly had 
been 6,000 mt/a of concentrates containing 3,700 mt of 
molybdenum, although the year for this output was not 
specified. The majority of the molybdenum concentrates 
from Sorsk reportedly were shipped to the Chelyabinsk 
plant in the Urals to produce ferromolybdenum.*' 


Nickel.—Russia reportedly produced 180,000 mt of 
refined nickel products in 1994, which was a 4% fall in 
output compared with 1993.9 ^ Russia reportedly 
exported 97,600 mt of nickel in 1994.95 The major 
producer of nickel ore was the Norilsk complex, which 
included mining and metallurgical enterprises in East 
Siberia near the city of Norilsk above the Arctic Circle, 
on the Kola Peninsula, and in the city of Krasnoyarsk. 
In June 1994, privatization began of the Norilsk 
complex. The Norilsk complex produced about 85% of 
Russia's nickel output, and the remaining 15% was 
produced by the Yuzhuralnikel complex in the southern 


. Urals comprised of facilities at Orsk, Ufaley, and Rezh. 


The Norilsk complex, according to its management, 
reportedly increased nickel mine output 3.2% in 1994 
compared with 1993. Metal output reportedly increased 
1.4%.” This report from Norilsk would be contradictory 
to the report of the Russian Committee for Metallurgy 
on the decrease in Russian nickel production unless all 
of the decrease occurred at production facilities in the 
Urals. 

The Finnish company Outokumpu signed a contract in 
January 1995 to modernize the 15-year-old Nadezhda 2 
flash smelter at Norilsk that was built by Outokumpu. 
The smelter, which had run continuously for 15 years 
without major repairs, reportedly would be shut down 
for a 4-month period in mid-1996. The Nadezhda 1 
smelter, also built by Outokumpu, would continue 
operation.9* 

On February 11, 1994, it was reported in the U.S. 
Federal Register that the restrictions on the importation 
of and certification requirements for nickel and nickel- 
bearing materials originating in the U.S.S.R. or its 
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successor states had been lifted. A total ban on imports 
of unfabricated nickel and nickel-bearing materials into 
the United States from the U.S.S.R. was imposed in 
1983 because Soviet nickel exports could contain Cuban 
nickel processed in the U.S.S.R. In 1990, the ban was 
modified so that nickel accompanied by special 
certification could be imported into the United States. 
The latest action removed this certification requirement. 


Platinum-Group Metals.—At the Norilsk complex in 
East Siberia, the country's only major platinum-group 
metals (PGM) producer, a 23.6% decrease in PGM 
output was reported.” Practically all of the FSU's PGM 
production was a byproduct of nickel and copper mining 
of mixed sulfide ores at the Norilsk complex. The PGM 
deposits in the Norilsk region reportedly contained an 
average of about three parts palladium to one part 
platinum with the rhodium content ranging from 1%. to 
11% of the total PGM, depending on the deposit. The 
few placer deposits being mined, on the other hand, 
were almost all platinum.” 

In 1994, the process began to privatize the Norilsk 
complex, including all of its production units. However, 
the Krasnoyarsk metallurgical plant in East Siberia that 
produced all of Russia's PGM attempted initially to seek 
independence from the Norilsk complex. This move 
reportedly was motivated, in part, by concerns of 
regional officials in the Krasnoyarsk Kray that 
privatization would reduce revenues from the plant.” 
The dispute, however, was settled and Krasnoyarsk 
again began processing Norilsk material. For a period 
of time, reportedly, Krasnoyarsk had only been refining 
secondary material not supplied by Norilsk.” 


Rare-Earth Metals.—Russia’s largest rare-earth 
metals deposits are the Lovozerskoye and Khibinskoye 
on the Kola Peninsula. About 10 rare-earth elements 
were mined from these deposits. Proven reserves at these 
deposits are reportedly 200,000 mt to 250,000 mt of 
yttrium group metals; 150,000 mt to 170,000 mt of 
columbium; 35,000 mt to 40,000 mt of tantalum; and 
15,000 mt to 20,000 mt of beryllium.” 

Plans called for developing the Tisul rare-earth metals 
deposit in the Kuznetsk coal basin in Kemerovo oblast. 
The deposit would be developed jointly Бу 
representatives from the Kemerovo, Sverdlovsk, and 
Tomsk oblasts. It was decided that the ore would be 
beneficiated in Tomsk 7 and at Pyshma in Tomsk oblast. 


Silicon.—The Podolsk chemicals and metals plant in 
the Moscow region, reportedly the FSU’s largest 
producer of single-crystalline silicon for electronics uses, 
was in need of investment funds. Output in 1994 
reportedly was running 20% below the 1990 level. The 
Podolsk plant reportedly had the capacity to produce 160 
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mt/a of silicon metal. However, Russian silicon did not 
conform to the specifications of western consumers, 
which reportedly made it difficult for Podolsk to gain a 
share of world markets. Podolsk was planning to replace 
much of its equipment and was considering importing 
equipment to enable it to produce silicon metal that was 
more competitive on world markets. 

The Podolsk plant had been forced to reduce 
production of semiconductor silicon and had experienced 
supply problems since the breakup of the Soviet Union 
with its major supplier of trichlorosilane, the Zaporozhye 
titanium-magnesium plant in Ukraine. 

The Podolsk plant had been exporting silicon and ultra 
pure indium and antimony. It was reportedly the only 
producer of highly pure indium and antimony in the 
FSU. In 1994 plans, called for the Podolsk plant to 
export more than 80% of its output, with 55% of its 
exports going to the West and the remainder sent to the 
Integral association in Belarus, the FSU's largest 
electronics producer." 


Tin.—According to the first reported national tin 
production statistics from either the FSU or Russia for 
more than 50 years, Russia produced 10,460 mt of tin in 
1994 compared with 13,100 mt in 1993.” 

The most important tin mining region in the Russian 

Far East was the area west of the city of Komsomolsk on 
the Amur River that includes four major lode deposits. 
These are the Solnechnyy, which is Russia's largest, and 
the Festival'noye, Pereval'noye, and the Khingan 
deposits. Other important tin mining districts in the 
Russian Far East are the Deputatskiy in the Yakut-Sakha 
Republic, which ranks second in reserves, the 
Kavalerovo district in the Maritime Kray, the Yul’tin- 
Pevek district on the Arctic coastline of the Chukchi 
okrug, and the Kolyma district where mining had 
practically ceased. 
" Tin production in Russia had fallen sharply since the 
breakup of the U.S.S.R. Between 1992-94, according to 
Interfax Mining and Metals Report, 8 of Russia's 12 tin 
mines had been shut down owing to high taxes and 
energy and transport costs."? It was not clear, however, 
from this Interfax report if these were permanent or 
temporary shutdowns. 

Tin producers were finding their arrangements with 
the Novosibirsk smelter, by far the largest producer of 
tin metal in the FSU, economically disadvantageous.” 
The Novosibirsk smelter, which had its efforts to 
privatize thwarted by the Russian Government and had 
been accused of monopolistic control, was reportedly 
attempting in summer 1994 to unite Russia's tin mining 
and metallurgical enterprises into a single financial and 
industrial group to improve their financial situation.” 
The British firm Anglo-Russian Metals (ARMet Ltd.) 
reportedly had acquired a 14% interest in the 


Novosibirsk tin smelter. 

Reportedly 20% of the metal produced at Novosibirsk 
in 1994 was toll smelted. According to Interfax Mining 
and Metals Report (August 18-25, pages 16-17), Russia 
toll smelted 1,100 mt of tin in 1994 compared with 
800,000 mt in 1993. Tolling partners included ARMet 
Ltd. and France's Transomin Copper SA., with the 
remaining production coming from domestically 
produced concentrates. Except for toll smelted tin, 
officials at the Novosibirsk tin smelter reported that all 
metal produced was sent to domestic costumers.” The 
Novosibirsk plant reportedly exported 277,000 mt of tin 
in 1994 mostly to the United Kingdom and France in 
conjunction with western firms including ARMet and 
Transomin. Presumably these reported exports were toll 
smelted and did not account for the export of all toll 
smelted tin. 

The Novosibirsk smelter was reportedly facing a 
serious shortage of tin concentrates after one of its major 
suppliers, the Khrustalnyy plant, decided to end all 
shipments of tin concentrates to the Russian market. 
The Novosibirsk smelter in December 1994 reportedly 
signed a contract with an American firm to ship 500,000 
mt of concentrate by the end of the year.9 

Russia contained about 80% of the reserves and mined 
more than 90% of the tin in the FSU. Russia also had 
the only tin smelters at Novosibirsk, Podolsk, and 
Ryazan. The Russian Far East contained 9546 of 
Russia's known reserves. 


Titanium. —Russia had one titanium sponge producing 
plant, the Avisma plant at Berezniki in the Urals, with 
an estimated capacity of 35,000 mt/a of sponge. In 
addition to sponge, Avisma, which was a nonvacuum 
distillation plant, produced sponge fines graded 
according to purity and size. In 1994, the Avisma 
plant reportedly was working at less than 30% capacity 
and was expected to maintain this production level in 
1995. 

About 90% of the CIS's titanium mill products 
reportedly were produced by the Verkhnaya Sada plant 
in Russia with an estimated capacity of 100,000 mt/a of 
mill products. Large Russian exports were the result of 
the dramatic fall in domestic consumption by the defense 
industry, which used to produce, among other things, 
titanium hulled submarines.? In 1994, Russia engaged 
in large exports of titanium sponge with a great increase 
in exports to the United States. The low prices for 
Russian titanium sponge exports resulted in sponge 
producers and fabricators purchasing this metal. The 
Boeing Co. of Seattle, Washington, reported that it had 
qualified the Verkhnaya Sada metallurgical plant, 
Russia's largest manufacturer of titanium mill products, 
as a supplier of titanium for airframes.9 The titanium 
sponge for the mill products for Boeing was to be 


produced by the Avisma plant. Avisma in 1994 
reportedly produced 10,000 mt of sponge and exported 
about 9,000 mt of titanium sponge to western markets.* 
Avsima's main domestic consumer, the Verkkhnaya Sada 
plant in Russia, reportedly, was unable to pay for sponge 
from Avisma and primarily used titanium from state 
stockpiles.9 

The negative impact of increased exports of titanium 
products in 1993-94 on titanium prices raised concerns 
among U.S. and world producers. Increased FSU 
titanium sponge exports to Europe in 1994 were reported 
as well as the initiation of FSU exports to Japan. FSU 
exports of both titanium sponge and mill products were 
considered a contributing factor to the oversupply of 
titanium on world markets, which led to the closure of 
titanium production capacities in the United States and 
other countries. 

In 1994, according to the chairman of the Russian 
Metallurgical Committee, Russia exported 3,500 mt of 
rolled titanium compared with 1,700 mt in 1993; in 
1995, he projected Russia would export 4,500 mt of 
rolled titanium. Domestic consumers of rolled titanium 
reportedly consumed 6,000 mt in 1994 and were 
projected to consume 7,200 mt in 1995; the 1994 rolled 
titanium consumption was far below the 1993 level of 
15,700 mt. Output of rolled titanium in 1994 was 
reportedly only 30% of the 1989 level.” 

Issues regarding the production and sale of titanium 
within the entire CIS were addressed by the association 
of titanium producers, Titan, that was established in 
1991 in was then the U.S.S.R.” 

Russia had been receiving its titanium raw materials 
from Ukraine and had a program to develop its own 
titanium raw material resources to alleviate this 
dependency. A Russian-Singapore joint venture, 
Marina, together with the Baikal-Amur Mainline 
Railroad (BAM) and a business association from the 
village of Tynda in the BAM region, began the 
development of titanium raw material reserves in the 
vicinity of the BAM railroad.” 

The Uraltitan-93 company established to develop the 
Medvedskoye ilmenite deposit near the towns of Kusa 
and Zlatoust in the Urals began development in April 
1994; the complex reportedly would have a final design 
capacity to mine and process 5.5 Mmt/a of ore to 
produce 80,000 mt/a of concentrate.” | 


Tungsten.—According to apparently the first officially 
reported tungsten production statistics in more than 50 
years, (Interfax Mining and Metals Report, June 23-30, 
1995, page 12), Russia produced 6,580 mt of tungsten 
concentrate in 1994 compared with 12,860 mt in 1993. 
It was not specified, however, if these production 
numbers referred to the gross weight of the concentrate, 
the tungsten trioxide content, the tungsten content, or to 
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some other measure. 

Tungsten consumption reportedly was 4,300 mt in 
1994 and was expected to drop 7% to 8% in 1995?! It 
was not, however, specified if this consumption figure 
was for tungsten concentrate, tungsten trioxide, or pure 
tungsten. 

Russia reportedly had six enterprises producing 
tungsten concentrates. The  Tyrnyauz tungsten- 
molybdenum mining complex in the North Caucasus was 
Russia’s main tungsten producer. The majority of the 
output from Tyrny-Auz was processed into ammonium 
paratungstate (APT) and oxide at the Nalchik plant in the 
North Caucasus.” 

Tyrny Auz reportedly had idle capacity for much of 
1994 both owing to a federal program to reduce metal 
output and also because of economic problems. In 1994, 
Tyrny Auz reportedly had almost no tungsten exports 
compared with 1993 when Tyrny Auz exported about 
40% of its output.” Nevertheless, Russia reportedly had 
large stocks of tungsten metal totaling several thousand 
metric tons that it was reportedly seeking to export in 
1994.9 

Russia was considering reducing capacities at its 
tungsten mining enterprises owing to the decline in the 
economies of the CIS countries and to economic 
problems in the tungsten industry. Mining apparently 
had stopped at the Lermontov deposit in Primorye in the 
Russia Far East, which had produced about 15% of 
Russia's tungsten output.” 


Vanadium.—Uncertainties concérning the quantity of 
Russian vanadium exports to world markets were a 
source of concern. Russia had an estimated capacity to 
produce 17,000 mt of vanadium with 1994 production 
estimated at less than 10,000 mt.” 

In 1994, the U.S. International Trade Commission in 
a preliminary determination stated that the U.S. 
ferrovanadium industry was facing injury from imports 
from Russia.” 


Zirconium.—Russia's Kovdor iron ore mining and 
enrichment complex on the Kola Peninsula entered into 
a joint venture with the Norwegian company DM 
Trading to construct a plant to process baddeleyite 
concentrate near the Norwegian city of М№аугік. А 
discovery was reported of a zircon-ilmenite sands deposit 
near the town of Tara in Omsk oblast in Siberia. 
Reportedly, mineral reserves are large enough to supply 
Russia and also to export. This deposit was reportedly 
the richest in Russia, and the first test batch of zircon- 
ilmenite concentrate had been obtained and analyzed.” 

A feasibility study was being conducted for the 
development of a mining and beneficiation complex for 
exploiting titanium-zirconium deposits in the Gagino and 
Lukoyanov districts of the Nizhny Novgorod region. The 
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complex reportedly was projected to have a design 
capacity to produce 37,100 mt of zirconium, 12,000 mt 
of rutile, and 200,000 mt of ilmenite per year with initial 
output planned in 1998.9? 


Industrial Minerals 


Barite,.—Russia was planning to solicit foreign 
investment for development of the Khoilinskoye barite 
deposit with reserves estimated at 10 Mmt with an 84% 
barite content. Barite production at Khoilinskoye was 
projected to reach 160,000 mt/a by 1999. The feasibility 
study envisaged exporting about 55% of the barite 
output. "°! 


Boron.—The Primorskiy Industrial Association Bor, 
with a design capacity of about 140,000 mt/a of boric 
acid, mined all of the boron raw material and had been 
producing about 85476 of the boric acid in the FSU. 
There were two other smaller boron production 
enterprises in Russia; the Amur River complex with a 
reported capacity of 8,000 mt/a of boric acid and the 
Alga River Chemical complex with a capacity of 12,000 
mt/a of boric acid. However, by 1994, these two 
complexes accounted for only about 5% of boric acid 
output. 

The Bor association produced 11 types of boron- 
related chemicals with boric acid, boric anhydride, 
calcium borate, and datolite concentrate the major 
products. In 1994, the Bor association apparently was 
operating at less than 70% of its design capacity and was 
experiencing serious financial problems. 


Diamond.—In 1994, diamond output reportedly 
increased by 7% compared with 1993, according to the 
President of Almazy-Rossii-Sakha, Russia's main 
diamond-producing firm. Almazy-Rossii-Sakha's goals 
for 1995 included completing development of the 
Yubeleyny diamond mine near the Arctic Circle and 
commissioning the new Botubobinskaya diamond pipe 
that had been discovered in March 1994. 

Russia for the first time reported statistics on exports 
of uncut diamonds in the journal Foreign Trade (Number 
1-2, 1995, page 43), published by the Ministry of 
Foreign Economic Relations of the Russian Federation. 
It was reported in this journal by the Russian State 
Committee for Statistics that in 1994 Russia exported 
21,585,700 carats of uncut diamonds valued at 
$2,178,700,000 and, in 1993, 11,303,000 carats of 
uncut diamonds valued at $1,417,100,000. Although for 
1994 this was a 91% increase in the amount of uncut 
stones exported compared with 1993, it was only a 53% 
increase in their value. In 1994, uncut diamonds 
accounted for 4.5% of total export earnings compared 
with 3.2% in 1993. In 1994, Russia continued to sell 


95% of its gem diamond output through De Beers 
Central Selling Organization (CSO). Russia retained 5% 
of its output to sell freely. 


Emeralds.—Russian emerald mines were in the Ural 
Mountains region and under the administration of the 
Malyshevskoye mining administration. The Ural 
Emerald underground mine (Izumrudniye kopi Urala) in 
Sverdlovsk oblast, a subsidiary of the Malyshevskoye 
mining administration, reportedly had been producing 
about 95% of Russia’s emerald output, or about 700 
kilograms (kg) per year, which is reportedly equal to 
about 3.7 million сагаќѕ.'% The Uralkvartzsamotsvety 
division, another subsidiary of the Malyshevskoye 
mining administration, had been producing the remaining 
5% of the country’s emeralds at a nearby open pit at the 
Malyshevskoye deposit and at ће Krupskaya deposits.'™ 
The Malyshevskoye mining administration was also a 
major producer of beryllium ores. 

Production from the Urals emerald mines in 1994 was 
reportedly projected to be 3.7 million carats of 
emeralds. ^ 


Fluorspar.—In 1994, Russia continued to import 
fluorspar from its joint venture in Mongolia, which was 
formed during the Soviet period. In 1994, Russia 
reportedly imported 88,000 mt of flotation fluorspar 
concentrate and 17,000 mt of lumpy fluorite ore from 
Mongolia. "5 


Mica.—Mica production in Russia reportedly was 
129,000 mt in 1993, although the type of mica was not 
specified106;'99 this was the first reported FSU mica 
production number since mica output for decades had not 
been published. Russia contained practically of the FSU 
mica reserves. Mica was produced at four mining and 
beneficiation complexes in Russia, the Mamslyuda 
complex in the Mama-Chuya mica district of Irkutsk 
oblast, the Karelslyuda muscovite complex in Karelia, 
the Kovdor muscovite and phlogopite complex on the 
Kola Peninsula, and the Aldan phlogopite complex in 
Yakutia. 


Phosphate.—During the 1980's, the Apatit complex 
on the Kola Peninsula was mining 60 Mmt/a of ore and 
producing between 19 and 20 Mmt/a of apatite 
concentrate with a phosphorus pentoxide (P,O;) content 
of more than 3976. More than 3 Mmt/a of concentrate 
was exported. Since the breakup of the U.S.S.R., 
however, there had been a precipitous drop in apatite 
concentrate production with production falling about 
6096 compared with peak 1980's levels and exports 
decreasing by more than two-thirds. In May 1994, 
production reportedly was halted as the Apatit complex 
ran out of money. The Russian Government still was a 


part owner of the Apatit complex which employed close 
to 20,000 persons. '” 


Potash.—Russia reportedly produced 2.5 Mmt of 
potash in 1994, which was a decrease in output from 
1993 when Russia reportedly produced 2.6 Mmt. In 
1994, Russia's potash exports reportedly increased by 
almost 30% to more than 1.9 Mmt compared with 
almost 1.5 Mmt in 1993. Russia's large and increasing 
exports were caused, in part, by the inability of domestic 
agricultural producers to pay for potash. 

Potash was produced by the Uralkaliy and Silvinit 
enterprises in the Perm region of the Urals that mine the 
Verkhnekamsk deposit. Reserves at Verkhnekamsk were 
reportedly adequate for another 100 years of potash 
mining. Potash was mined underground at a depth of 
250 to 500 meters (m). 

Russia's potash consumption had fallen considerably 
and potash imports from Belarus had practically ceased. 
The large drop in domestic potash consumption was 
attributed to economic problems in the agricultural 
sector, which lacked the funds to purchase potash. 
There was considerable concern about the long-term 
detrimental effects of potash deprivation on the soil. 

Uralkaliy signed a contract with France's Societe 
Commerciale des Potasses for technical assistance aimed 
at helping Uralkaliy make the transition to a market 
economy and also to help solve the problem of low 
domestic demand in Russia and falling demand in major 
potash consuming countries, such as Ukraine, that 
Russia had supplied. Furthermore, aid also was needed 
to improve the potash warehousing and distribution 
systems. '* 


Mineral Fuels 


Coal.—Russia reportedly produced 271 Mmt of coal 
in 1994, 261.2 Mmt of which reportedly was produced 
by the Russian State Coal Corporation (Rosugol), which 
administered almost all Russian coal mines. Of this 
261.2 Mmt, open pit mining accounted for 148.9 Mmt 
and underground mining 112.3 Mmt. Production in 
1994 in Russia's largest coal producing region, the 
Kuznetsk basin (Kuzbas), reportedly was 93.7 Mmt. 
The amount produced by Rosugol in 1994 was less than 
that produced in 1993. The General Director of Rosugol 
attributed most of the production decline to a lack of 
investment as total investment in the coal industry, 
including expenditure on social and other nonproduction 
facilities, which in 1994 was only 40% of the 1993 
level. '9? 

In 1994, Russia began shutting down 14 of 46 open 
pits it was planning to close; in 1995, it was planned to 
continue shutting down another 22 open pits.'^ The 
closures were part of a program to close about 80 coal 
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mines by the year 2000 that would entail the loss of 
about 450,000 jobs. In 1994, 47,000 jobs reportedly 
were lost and the job loss figure for 1995 was projected 
to be 72,000.''! Plans called for Russia to have 
privatized 80% of its coal industry by yearend 1994, 
according to the head of the state coal company Rosugol. 
Strategic groups, such as research institutes, exploration 
groups, and mine rescue teams, were expected to remain 
under state control.'? 

Russia reportedly exported 17.5 Mmt of coal outside 
the CIS in 1994 compared with 20.2 Mmt of exports in 
1993. Additional exports to countries of the FSU were 
projected to be about 5 Mmt. The Kuznetsk basin in 
Siberia accounted for most of Russia's exports to the 
West. Ukraine, the second largest coal producer in the 
FSU, was a major importer of Russian coal for its steel 
industry.'” 

Russia was planning to expand its own coal mining 
equipment manufacturing industry to overcome Russia’s 
shortage of equipment; the country planned to convert 
defense plants into manufacturing this type of equipment, 
which had been concentrated in Ukraine.'" 

Priorities for the Russian coal industry included 
developing environmentally clean methods of coal 
production, introducing technology in coal preparation 
plants to produce cleaner and more calorific fuels, and 
improving the efficiency of coal utilization. The coal 
industry reportedly needed to renovate and reequip 
existing mines and beneficiation plants and to develop 
new large-scale mines using advanced mining 
technology. 


Natural Gas.—According to the Russian State 
Statistical Committee, natural gas production in Russia 
in 1994 decreased by 1.5% to 581.02 billion cubic 
meters (m°).''> However, according to the CIS Statistics 
Committee, natural gas production in Russia in 1994 
decreased 2% to 607 billion m?.!* According to the 
Russian State Statistical Committee, Russia exported 109 
billion m? of natural gas outside the CIS in 1994 
compared with 96 billion m? in 1993. In addition, Russia 
reportedly exported 78 billion m? of natural gas to CIS 
countries, about the same level as in 1993. 

The Gazprom concern, which controlled practically all 
natural gas production in Russia, was offering shares to 
investors." The Government reportedly retained 40% 
of the shares with Gazprom, its workers, and indigenous 
peoples from the regions obtaining shares. Reportedly 
10% of the shares were to be sold to foreign investors at 
a later date. However, there were problems in 
Gazprom's pricing and marketing of these shares to 
foreign investors that were keeping foreigners from 
investing.''® 


Nuclear Power.—The generation of power at nuclear 
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powerplants in Russia in 1994 reportedly decreased by 
18% compared with 1993.!? In 1994, reportedly there 
was a total of 127 accidents at nuclear powerplants, 
which was 32 fewer compared with 1993. During the 
year, reportedly capacity utilization at nuclear 
powerplants fell to 52%. A shortage of funds had halted 
the program for the replacement of old power units as 
well as the construction of new ones.!? 

In a contract that aroused controversy in the West, 
Russia agreed to cooperate with Iran in constructing a 1- 
million-kilowatt water cooled nuclear reactor in Iran and 
to train Iranian personnel in the use of such reactors in 
Russia. According to Russia's Ministry of Atomic 
Power, the nuclear reactor that Russia was to build in 
Iran could not be used for military purposes because it 
would not be capable of generating weapons grade 
plutonium. Western countries, including the United 
States, however, opposed this agreement, believing that 
it would aid Iran in developing a nuclear weapons 
program. "?! 


Petroleum.—Oil production reportedly fell in 1994 to 
315.7 Mmt, according to the Russian State Statistical 
Committee. This figure included all crude oil production 
from Russian companies and joint ventures and excluded 
any production from Chechnya. 

Refineries in 1994 reportedly processed 176.7 Mmt of 
crude oil which was reportedly 15.2% less than in 1993. 
This figure, however, did not include the refinery output 
of joint ventures. '” 

A number of western firms were seeking to participate 
in oil development in Russia in areas that included West 
Siberia, the Komi Republic, and the Russian Far East. 
Of major interest in 1994 was acquiring development 
rights on Sakhalin Island in the Russian Far East.'? 

In 1994, there were four major projects involving 
foreign investment in the oil sector. These were the 
Sakhalin-1 project comprised of the U.S.-based Exxon 
Corp. and the Japanese firm Sodeco; Sakhalin-2 
comprised of the U.S.-based Marathon Co. and 
McDermott, Japan's Mitsui Ltd. and Mitsubishi Ltd., 
and the Anglo-Dutch firm Shell; Sakhalin-3 comprised 
of Exxon Corp., Mobil Corp., and Texaco of the United 
States; and the Timano-Pechorskiy project comprised 
Texaco, Exxon Corp., and Amoco Corp. of the United 
States, and Norway's Norsk Hydro. Only the Sakhalin-2 
agreement had actually been concluded and provided for 
investments of $8 billion.'^ 

The Russian Government had restructured the Russian 
oil industry by placing most of the state enterprises 
under the control of a large holding company Rosneft 
comprised of three holding companies called Lukoil, 
Yukos, and Surgutneftgas. 

Lukoil had been one of the major participants in 
foreign joint ventures and had attained a 10% share in an 


agreement Azerbaijan had made with a consortium of 
foreign companies for the development of offshore 
oilfields in the Caspian Sea. Besides the deal in 
Azerbaijan, Lukoil reportedly was investing in joint 
ventures in Egypt and Tunisia. It aslo had signed a 
contract with the Swiss engineering company Asea 
Brown Boveri to construct a refinery near the port of 
Novorossiysk to process crude oil both for the domestic 
market and for export. Lukoil, which produced about 
15% of Russia's oil output, was further investing in a 
network of gasoline stations in Russia. Lukoil, as part of 
Russia's privatization program, had been selling shares 
both domestically and to foreign investors. The Russian 
Government, however, planned to hold 45% of Lukoil's 
shares for at least a 3-year period. 

At the beginning of 1995, it was announced that 
Russia had removed all quotas on oil exports. This 
decision reportedly would enable Russia to increase its 
exports to world markets where prices reportedly were 
three times higher than on the domestic market. The 
lifting of the export restrictions, it was stated, also 
would force a rise in domestic prices to prevent a 
massive export of Russian oil. It was expected that 
domestic oil prices would rise to at least one-half of the 
world level, which would make the domestic market 
competitive given the transportation costs and export 
duties for exporting oil. It was hoped that this rise in 
domestic energy prices, in turn, would help provide 
clearer market signals regarding energy costs as a 
component of the cost of production." According to а 
statement by the Russian Minister for Foreign Economic 
Relations, domestic prices for oil and petroleum products 
at yearend 1994 were at only 30% of the world level. '? 

Despite this decree, it was reported in the Financial 
Times, (London, February 4-5, 1995, page 2), that 
Western oil companies and economists feared that the 
old restrictions were being perpetuated under the guise 
of the new decree enacted under International Monetary 
Fund (IMF) pressure to liberalize oil trade to receive an 
IMF loan. The newly created commissions, according 
to the Financial Times report, would be granting access 
to export pipelines that had limited capacity, and thus the 
commissions could ensure, as under the old system, set 
amounts for domestic consumers and determine the 
amount to be exported. '?* 

Reportedly, the Russian oil industry was comprised of 
840 oilfields with 148,000 oil wells, 48,300 km of main 
oil pipeline, and 28 oil refineries that could refine more 
than 300 Mmt per year of oil. The oil industry and its 
auxiliary services employed about 900,000 people.'” 

At existing production areas, reserves reportedly were 
being depleted; reserves in the Volga basin and Urals 
were 68% depleted; in the Caucasus, 83% depleted; and 
in the Komi Republic, 4876 depleted. In West Siberia, 
which has 73% of recoverable reserves, reserves 


averaged 40% depletion at operating fields. The 
accessibility and quality of the remaining reserves in 
West Siberia were less than at fields under exploitation 
with the remaining reserves often in small, deep fields in 
rock with low permeability and complex structures. "° 


Uranium.—With the dissolution of the U.S.S.R., the 
major agreement governing cooperation between the 
countries of the FSU in the area of nuclear power and 
materials was the Agreement on the Basic Principles of 
Cooperation in the Peaceful Use of Nuclear Energy 
signed in Minsk on June 26, 1992. Lithuania, which has 
a nuclear powerplant, was also cooperating with Russia. 
Russia's nuclear industry was not self-sufficient; some of 
the key elements for its nuclear industry were now 
outside its borders including the production of beryllium 
at the Ulbinsky plant in Oskemen, Kazakhstan, and the 
production of zirconium, hafnium, and ion exchange 
resins in Ukraine. 

Russia's Ministry of Atomic Energy (Minatom) - 
administered a complex with a complete cycle for work 
in all stages of nuclear fuel production. Minatom 
employed approximately 1 million people. Russia 
reportedly has one-third of the uranium reserves of the 
FSU. Uranium in Russia was mined by the Priargunskiy 
mining and processing complex near Krasnokamensk in 
Chita oblast, East Siberia, with a capacity to produce 
approximately 4,000 mt/a of uranium (U content). 

Besides mining uranium, about 600 mt of natural 
uranium equivalent also was recovered from processing 
spent fuel from powerplants, while an additional amount 
was made available from spent fuel from plutonium 
production and from processing wastes at beneficiation 
plants. Plants for the conversion of uranium into 
uranium hexaflouride were located at the same sites as 
uranium concentration plants in Verkhniy Kamsk, near 
Yekatarinburg in the Urals, and Angarsk, 30 kilometers 
(km) north of Irkutsk in East Siberia. Other 
concentration plants existed at Tomsk and Krasnoyarsk 
in East Siberia. The Tomsk-7 and Krasnoyark-6 plants 
processed fuel from three operational reactors that 
produced plutonium. Reactor fuel production in Russia 
occurred at a chemical concentrate plant in Novosibirsk, 
East Siberia and a machine building plant at Elektrostal 
about 30 km east of Moscow. A significant portion of 
the fuel pellets used to produce reactor fuel at these 


. plants was obtained from the Ulbinskiy metallurgical 


plant in Oskemen, Kazakhstan." 

The existence of the Chepetskiy machine building plant 
was revealed in the city of Glazov in Udmurtiya on the 
Chepets River. It was reportedly a unique plant for 
refining uranium, whose existence was a closely kept 
secret in the U.S.S.R. with the plant only being 
designated by a post office box number. The plant, 
along with producing uranium for the nuclear power 
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industry, produced uranium for military purposes. In 
addition, the plant produced calcium used in metallurgy, 
zirconium, and rare metals.” Russia reportedly had 
enough uranium stockpiled to run its power plants for 
another 50 years, according to the First Deputy Minister 
of Atomic Energy. Therefore, the Deputy Minister 
stated Russia would not have to be concerned that 
production was falling at its only uranium mine at the 
Priargunskiy mining and chemical complex in Chita 
oblast. The Priargunsky complex extracted ore and 
processed it, producing about 3,000 mt/a of uranium. 
This uranium could be exported because of the available 
supplies from the large stockpiles." 

The first reported export statistics for Russian uranium 
were published in the Interfax News Agency Mining and 
Metals Report (June 23-30, 1995, page 13). According 
to this data from the Russian State Statistics Committee, 
Russia in 1994 exported 6,691 mt of natural uranium 
valued at $143,841,000. 

In March 1994, the U.S. Department of Commerce 
announced a new agreement applying to Russian uranium 
shipments whereby imports of Russian uranium must be 
matched in equal portions with newly produced U.S. 
uranium, and any given sale would be made up of equal 
amounts of Russian and U.S. material. This agreement 
was an amendment to the 1992 U.S.-Russian 
antidumping suspension agreement and replaced the 
price-linked import quota system." 


Reserves 


Russia used the Soviet reserve classification system, 
which was not comparable to that used in the United 
States, and data on reserves for the majority of minerals 
were a state secret. For a detailed explanation of the 
Soviet reserve classification system, refer to the Mineral 
Industry of Russia chapter, pages 287-289 in the 1993 
Bureau of Mines Minerals Yearbook, Volume III, 
Mineral Industries of Europe and Central Eurasia. 


Infrastructure 


Russia faces the problem of depleting older deposits in 
areas with developed infrastructure while new deposits 
are in remote eastern and northern areas with severe 
climates and lack of infrastructure. The country has no 
cross-country road system and practically no developed 
road networks in most of the northern and northeastern 
portions of the country. Furthermore, most of the entire 
rail network is concentrated in the western part of the 
country. There are only two rail lines traversing the 
eastern part of the country, the trans-Siberian and the 
BAM, with the BAM only partially operational and 
lacking connecting lines to areas of potential mineral 
development. Air transportation plays a vital role in 
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passenger and industrial transport owing to the vast 
distances and the lack of other transport means. 

In some eastern and northern parts of the country, the 
Russians rely on a combination of road, rail, river, and 
sea for minerals transport. The Soviets had developed a 
number of deposits depending primarily on air transport 
for freighting supplies and shipping minerals. For oil 
and gas, the Soviets had developed extensive pipeline 
networks that are now in great need of expensive 
maintenance and repair. 


Outlook 


The Russian mineral industry was in a state of 
transition toward adopting market economy criteria for 
mineral production, including freeing prices, introducing 
private ownership, and encouraging foreign investment. 
Although further along these roads than most of the 
other former republics of the U.S.S.R., Russia was still 
making the legal and institutional changes needed for this 
transition. 

A significant percentage of Russia's mineral 
production was dependent on either raw material 
supplies, processing facilities, or equipment from other 
countries of the FSU. These countries, in turn, were 
dependent on Russia for a major portion of their mineral 
supplies. Economic and political transitions in these new 
countries, as they occur, could determine the future 
quantity and terms of trade between these new countries 
in a large number of mineral commodities. 

In the area of foreign investment, Russia was Still 
developing and implementing its policies and regulations 
regarding foreign investment in mineral development. 
The pace of foreign investment would greatly depend on 
the formation of policies, laws, and institutions that 
would secure the rights of foreign investors. Russia, 
with adequate investment, had the potential to greatly 
increase mineral output, but this would depend on the 
development of a more secure investment environment. 
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ТАВГЕ 1 


RUSSIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


METALS 
Aluminum: 
Ore and concentrate: 
Bauxite, 2696 to 57% alumina 
Nepheline concentrate, 25% to 30% 
Alumina 
Metal, smelter: Primary 3/ 
Antimony: Mine output, SB content 


Beryllium: Beryl, cobbed, 10% to 20% ВеО А 


n 
| | 
| 

| 81212828 


Gold, mine output, Au content thousand kilograms 
Iron and steel: 

Iron ore, 55% to 63% Fe 3/ 

Metal: 


Pig iron and blast-furnace ferroalloys: 


Pig iron for steelmaking 3/ 

Ferromanganese 

Electric furnace ferroalloys 

Crude steel 3/ 

Finished rolled steel 3/ 
Lead: 


Mine output, recoverable Pb content 


Metal, smelter: 
Primary 3/ 
__ Secondary SS RR RE 


M includi 


Ё 


Molybdenum do. 
Nickel: 
Mine output, recoverable Ni content do. 
Nickel, products 3/ do. 
Platinum-group metals: 
Platinum do. 
Palladium do. 
Others do. 
Silver metal including secondary do. 
Tin: 
Mine output, recoverable Sn content do. 
Metal, smelter: 
Primary 3/ do. 
Secondary do. 
Total do. 
Titanium, metal do. 
Tungsten concentrate, W content do. 
Vanadium metal do. 


See footnotes at end of table. 


1992 1993 1994 
4,580 3/ 4,260 3/ 3,000 
1,500 1,390 3/ 1,300 
2,720 3/ 2,500 2,250 
2,730 2,820 2,670 

10,000 8,000 7,000 
2,500 2,000 1,500 
1,100 800 800 

5 4 4 
800 700 600 

121,000 121,000 r/ 3/ 100,000 
4,000 3,300 3,300 
4,500 4,000 4,000 

600 500 400 
660 570 520 
50 40 40 
656 573 519 
50 40 30 
146 150 147 
82,100 76,100 73,300 
46,000 41,000 36,100 
200 150 125 
1,100 1,000 800 
67,000 58,000 48,800 
46,800 43,000 35,800 
30 40 30 

24 32 21 

15 15 10 

40 30 25 

70 60 50 

10,800 10,300 7,700 

280,000 243,000 240,000 

243,000 189,000 180,000 

28 20 15 
70 50 40 
6 4 3 
800 700 700 

16,000 14,000 11,000 

15,200 13,100 10,000 
1,500 1,000 800 

16,700 14,100 10,800 

25,000 17,000 10,000 

12,000 10,000 5.000 

11,000 10,000 10,000 


TABLE 1--Continued 
RUSSIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1992 1993 1994 
METALS--Continued 
Zinc: 
Mine output, recoverable Zn content 150 170 120 
Metal: 
Primary 3/ 110 123 94 
Secondary 30 30 30 
INDUSTRIAL MINERALS 
Asbestos, grades I-VI 1,300 870 3/ 615 3/ 
Barite NA NA NA 
Cement, hydraulic 3/ 64,000 50,000 37,200 
Clays: Kaolin including china clay NA NA NA 
Corundum, natural NA NA NA 
Diamond: 
Gem thousand carats 9,000 8,000 8,600 
Industrial do. 9,000 8,000 8,600 
Total 18,000 16,000 17,200 
Diatomite NA NA NA 
Feldspar 100 70 50 
Fluorspar 
Fluorspar: Concentrate 55% to 96.4% CaF2 100 70 50 
Graphite 15 10 8 
Gypsum 1,800 1,500 1,200 
Lime, dead-burned NA NA NA 
Lithium minerals, not further specified NA NA NA 
Magnesite: Marketable product 1,100 800 600 
Mica 150 129 3/ 100 
Nitrogen: N content of ammonia 9.000 8,200 7,500 
Phosphate rock: 
Apatite: Concentrate, 3796 to 39.696 P205 11,000 9,000 8,000 
Sedimentary rock, 1996 to 30% P205 500 400 300 
Total 11,500 9,400 8,300 
Potash: K2O equivalent 3,500 2,600 2,000 
ite, weight NA NA NA 
Salt, all types 3,500 2,200 3/ 2,200 3/ 
Sodium compounds, n.e.s.: 
Carbonate 2,700 2,000 1,600 3/ 
Sulfate: 
Natural NA NA NA 
Manufactured NA NA NA 
Sulfur: 
Frasch NA NA NA 
Other native 100 80 60 
S content of pyrite NA NA NA 
Byproducts: 
Of metallurgy 250 200 150 
Of natural gas 1,800 1,800 1,600 
Of petroleum NA NA NA 
Total NA NA NA 
Sulfuric acid 10,000 8,200 6,340 3/ 
Talc 150,000 132,000 3/ 100,000 
Vermiculite 60 50 40 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous 210,400 175,000 170,000 
Lignite and brown coal 127,000 100,000 101,000 
Total 4/ 337,000 3/ 304,000 271,000 3/ 
Coke: 696 moisture content 31,000 27,600 25,400 3/ 
Gas, natural, marketed: As reported 3/ million cubic meters 640,000 617,000 607,000 
Oil shale | 4,000 3,000 2,000 
Peat: 
Agricultural use NA NA NA 
Fuel use 7,000 6,000 6,000 


See footnotes at end of table. 


TABLE 1--Continued 
RUSSIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


i 1992 1993 1994 
MINERAL FUELS AND RELATED MATERIALS --Continued 
Petroleum: 
Crude: 
As reported, gravimetric units 2/ 395,000 357,000 316,000 
Converted, volumetric units thousand 42-galion barrels 2,900,000 2,600,000 2,300,000 
R 5/ 300,000 270,000 240,000 
NA Not available. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through Aug, 31, 1995. 


3/ Reported in Russian sources. 
4/ Run-of-mine coal. 


5/ Not distributed by type and therefore not suitable for conversion to volumetric units. Data include all energy and nonenergy products but exclude losses. 


TABLE 2 
RUSSIA: REPORTED PRODUCTION OF NONFERROUS METALS, 1990-94 1/ 


(Thousand metric tons) 

Commodity 1990 1991 1992 1993 1994 

Aluminum, primary 2,920 2,730 2,730 2,700 2,670 
, refined (pri 794 694 656 573 $19 

Lead 44 31 24 32 21 
Mol um concentrate 14 12 11 10 8 
Nickel 324 284 245 188 180 
Tin (pri 19 19 15 13 10 
Tungsten concentrate 25 22 16 13 7 
Zinc 185 163 110 123 94 


1/ Information appears exactly as reported. No explanations were provided concerning the types of lead, nickel, tin, or zinc or zinc or whether 
the concentrates are being reported by gross weight or metal content. 


Source: Interfax Mining and Metals Report, Denver Colorado, June 23-30, 1995, p. 12. 


Annual 
Commodity Major operating facilities Location capacity /e 
Alumina Achinsk Achinsk in East Siberia 900,000. 
Do. Bogoslovsk Urals 1,050,000. 
Do. Boksitogorsk European north 200,000. 
Do. Nadvoitsy Nadvoitsy in Karelia 266,000. 
Do. Uralsk Kamensk region $36,000. 
Do. Volkhov Volkhov, east of St. Petersburg 45,000. 
Aluminum, primary Smelters: 
Do. Volkhov Volkhov, east of St. Petersburg 20,000. 
Do. Uralsk Kamensk 70,000. 
Do. Bogoslovsk Krasnoturinsk 162,000. 
Do. Novokuznetsk Novokuznetsk 284,000. 
Do. Kandalaksha Kola Peninsula 62,500. 
Do. Nadvoitsy Nadvoitsy in Karelia 68,000. 
Do. Volgograd Volgograd 168,000. 
Do. Irkutsk Sherekov, near Irkutsk 262,000. 
Do. Krasnoyarsk Krasnoyarsk 755,000. 
Do. Bratsk Bratsk 843,800. 
Do. Sayansk Sayanogorsk 274,000. 
Apatite, concentrate Khibiny apatit association Kola Peninsula 15,000,000. 
Do. Kovdor iron ore mining association do. 700,000. 
Asbestos Kiyembay Orenburg Oblast 500,000. 
Do. Tuvaasbest Tuva Republic 250,000. 
Do. Uralasbest Central Urals 1,100,000. 
Bauxite North-Urals mining company Severouralsk region NA. 
Do. South-Urals mining company South Urals region NA. 
Do. Severnaya Onega mine Northwest region 800,000. 
Boron Bor Association Maritime region 140,000 (boric acid). 
Do. Amur River complex Far East 8,000 (boric acid). 
Do. Alga River Chemical Complex do. 12,000 (boric acid). 
Chromite Saranov complex Saranov 200,000. 
Coal Basins: 
Do. Donets (east) Rostov Oblast 30,000,000. 
Do. Kansk Achinsk East Siberia 50,000,000. 
Do. Kuznetsk West Siberia 160,000,000. 
Do. Moscow Moscow region 15,000,000. 
Do. Neryungri Yakut-Sakha Republic 15,000,000. 
Do. Pechora Komi Republic 30,000,000. 
Do. South Yakutia Yakut-Sakha Republic 17,000,000. 
Copper, mining and beneficiation 
complexes (Cu content of concentrates) Buribai Enterprise Buribai region 5,000. 
Do. Gai Complex Gai region 40,000. 
Do. Kirovgrad Complex Kirovgrad region 12,000. 
Do. Krasnouralsk Complex Krasnouralsk region 12,000. 
Do. Norilsk Complex Norilsk region 400,000. 
Do. Sredneuralsk Complex Ekatrinenburg region 12,000. 
Do. Uchali Complex Uchali region 40,000. 
Do. Urap Complex Stavropol region 7,000. 
Copper, metal (smelting and refining 
complexes) Kirovgrad (smelting) Kirovgrad 150,000. 
Do. Krasnouralsk (smelting) Krasnouralsk 60,000. 
Do. Kyshtym (refining) Kyshtym 40,000. 
Do. Norilsk (smelting and refining) Norilsk 350,000. 
Do. Pyshma (refining) Pyshma 350,000. 
Do. Severonikel (smelting) Monchegorsk 20,000. 
Do. Sredneuralsk (smelting) Revda 140,000. 
Diamonds Y akutalmaz association Aykhal, Mirnyy, Udachnaya areas 10,000 gem, 
of Yakut-Sakha republic 10,000 industrial. 
Feldspar Deposits: 
Do. Lupikko Karelia NA. 
Do. Kheto-Lanbino do. NA. 
Ferroalloys Kosaya Gora Iron Works Kosaya Gora 200,000. 
Do Kuznetsk ferroallloy plant Novokuznetsk 400,000. 


See footnotes at end of table. 


TABLE 3 


RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Commodity 
Ferroalloys-—-Continued: 


| 
Н М 


: 
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Lead-zinc (recoverable metal content 
of ore) 


УННЫН 


Lead, metal 


Do. 
See footnotes at end of table. 


kilograms 


TABLE 3--Continued 


RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 
Major operating facilities Location 
Lipetsk Iron and steel works Lipetsk 
Serov ferroalloy plant Serov 
Tulachermet Scientific and Industrial Association Tula 
Chelyabinsk Electrometallurgical plant Chelyabinsk 
Chusovoy Iron and steel plant Chusovoy 
Klyuchevsk ferroalloy plant Dvurechinsk 
Mining and beneficiation complexes: 
Abagaytuy Transbaikal 
Kalanguy do. 
Kyakhtinsky do. 
Usugli do. 
Yaroslavsky Far East 
Gold mining regions 
Yakut-Sakha Yakut-Sakha Republic 
Buryat Buryat Republic 
Magadan Magadan oblast 
Krasnoyarsk Krasnoyarsk region 
Maritime Maritime region 
Tuva Tuva Republic 
Mining areas: 
Kursk Magnetic Anomaly (KMA) 
containing following enterprises: 
Mikhailovka Zheleznogorsk 
Lebedi Gubkin 
Stoilo do. 
Northwest containing following enterprises: 
Olenogorsk Olenogorsk 
Kostomuksha Kostomuksha 
Kovdor Kola Peninsula 
Siberia (east) containing the following mining 
enterprises: 
Korshunovo Zheleznogorsk 
Rudnogorsk Rudnogorsk 
Siberia (west) including the following mining 
enterprises: 
Abakan Abaza 
Sheregesh Sheregesh 
Tashtagol Tashtagol 
Teya Vershina Tei 
Urals containing following mining enterprises: 
Akkermanovka Novotroitsk 
Bakal Bakal 
Goroblagodat Kushva 
Kachkanar Kachkanar 
Magnitogorsk Magnitogorsk 
Peshchanka Rudnichny 
Mining complexes: 
Altay mining and beneficiation complex Altay mountains region, South Siberia 
Dalpolymetal mining and beneficiation complex — Maritime region 
Nerchinsk polymetallic complex Chita Oblast 
Sadon lead-zinc complex Severo-Ossetiya 
Salair mining and beneficiation complex Kemerovo Oblast 
Dalpolymetal lead smelter Rudnaya in the Maritime district 
Elektrozinc lead smelter Vladikavkaz in North Caucasus 
Satka deposit Chelyabinsk Oblast 
Berezniki plant Berezniki 
Solikamsk plant Solikamsk 
Mining complexes: 
Aldan Yakut-Sakha Republic 
Karel Karelia 
Kovdor Kola Peninsula 


200,000 total. 


50,000,000 total KMA. 


22,000,000 total. 
Northwest. 


18,000,000 total. 
Siberia (cast and west). 


22,000,000 total . 
Urals. 


2,000 lead, 1,000 zinc. 
20,000 lead, 25,000 zinc. 
7,000 lead, 12,500 zinc. 
5,000 lead, 14,000 zinc. 
2,000 lead, 10,500 zinc. 
20,000. 

30,000. 

3,800,000. 

60,000 total. 

(Both locations). 


NA. 
NA. 
NA. 


т 
$ 
= 


ootnotes at end of table. 


TABLE 3--Continued 


RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating facilities Location capacity /e 
Mica--Continued: Mining complexes--Continued: 
Do. Mam Irkutsk complex NA. 
Molybdenum, mining enteprise Dzhida tungsten-molybdenum mine West Transbaikal NA. 
Do. Sorsk molybdenum mining enterprise Sorsk region NA. 
Do. Tymy-Auz tungsten-molybdenum mining North Caucasus NA 
enterprise 
Do. Shakhtaminskoye molybdenum mining Chita Oblast NA. 
enterprise 
Natural gas billion cubic meters Regions: 
Do. Komi Republic Komi Republic 8.0. 
Do. Norilsk area Norilsk area 5.5. 
Do. North Caucasus North Caucasus 6.0. 
Do. Sakhalin Far East 2.0. 
Do. Tomsk Oblast West Siberia 0.5. 
Do. Tyumen Oblast including: do. 575. 
Do. Medvezhye field do. 75. 
Do. Urengoi field do. 300. 
Do. Vyrngapur field do. 17. 
Do. Y amburg field do. 170. 
Do. Urals Urals 45. 
Do. Volga Volga region 6. 
Do. Y akut-Sakha Yakut-Sakha Republic 1.5. 
Nepheline syenite Apatite complex Kola Peninsula 1,500,000. 
Do. Kiya-Shaltyr mine Goryachegorsk region, east Siberia МА. 
Nickel, mining enterprise (Ni in ore) Norilsk Nickel association Norilsk region and Kola Peninsula 300,000. 
Do. Yuzhuralnikel association Southern Urals 20,000. 
Nickel, metal (smelting and refining Norilsk Nikel (smelting and refining) Norilsk 160,000 (smelting), 
complexes) 100,000 (refining). 
Do. do. Pechenga 50,000 (smelting). 
Do. do. Monchegorsk 50,000 (smelting), 
140,000 (refining). 
Do. Yuzhuralnikel associatiohn (smelting and Southern Urals 60,000 (smelting), 
refining) 50,000 (refining). 
Platinum-group metals: 
Ore Norilsk Nikel association Norilsk region 
Metals Krasnoyarsk refinery of Norilsk Nikel Krasnoyarsk 130 (total metal). 
association 
Potash, K2 O Uralkaliy Verknekamsk deposit 3,000,000. 
Do. Silvinit Solikamsk-Berezniki region of Urals 2,000,000. 
Petroleum Producing regions: 
Do. European Russia: 
Do. Astrakhan Northern Caspian Sea Basin 700,000. 
Do. Bashkortostan Urals 28,000,000. 
Do. Checheno-Ingush Republic Southern Caucasus 4,500,000. 
Do. Dagestan North Caucasus 700,000. 
Do. Kaliningrad Oblast Baltic coast 1,800,000. 
Do. Komi Republic Northwest 15,000,000. 
Do. Krasnodar Kray North Caucasus 2,000,000. 
Do. Orenburg Oblast Urals 13,000,000. 
Do. Perm Oblast do. 12,000,000. 
Do. Samara Volga region 16,000,000. 
Do. Saratov Oblast do. 1,500,000. 
Do. Stavropol Kray North Caucasus 2,000,000. 
Do. Tatarstan Volga region 40,000,000. 
Do. Udmurt Republic Urals 9,000,000. 
Do. East Siberia: Tomsk Oblast Tomsk Oblast 11,000,000. 
Do. West Siberia: 
Do. Tyumen Oblast: Tyumen Oblast 300,000,000. 
Do. Kogolym field do. 34,000,000. 
Do. Krasnoleninskiy field do. 12,000,000. 
Do. Langepas field do. 30,000,000. 
Do. Megion field do. 18,000,000. 
Do. Nizhnevartovsk field do. 70,000,000. 


See footnotes at end of table. 


TABLE 3--Continued 


RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating facilities Location capacity /e 

Petroleum--Continued: West Siberia--Continued: 

Do. Tyumen Oblast--Continued: Tyumen Oblast--Continued 

Do Noyabrsk field do. 37,000,000. 

Do. Purneftegaz field do. 12,000,000. 

Do. Surgut field do. 48,000,000. 

Do Uray field do. 8,000,000. 

Do Varegan field do. 10,000,000. 

Do. Sakhalin Island Sakhalin Island 2,500,000. 
Soda ash Sterlitamak plant Sterlitamak NA. 

Do. Mikhaylovskiy plant Siberia NA. 

Do. Pikalevo plant Leningrad Oblast NA. 

Steel, crude Amurstal Komsomolsk na Amur 1,600,000. 

Do. Asha Asha 450,000. 
Do. Beloretsk Bashkir Republic 380,000. 
Do. Chelyabinsk Chelyabinsk 7,000,000. 
Do. Cherepovets Cherepovets 14,000,000. 
Do. Chusovoy Chusovoy 570,000. 
Do. Elektrostal Moscow 314,000. 
Do. Gorky Nizhniy-Novgorod 78,000. 
Do. Guryevsk Guryevsk 160,000. 
Do. Karaganda Karaganda 6,300,000. 
Do. Kuznetsk Novokuznetsk 4,700,000. 
Do. Lipetsk Lipetsk 9,900,000. 
Do. Lysva Lysva 350,000. 
Do. Magnitogorsk Magnitogorsk 16,200,000. 
Do. Nizhniy Tagil Nizhniy Tagil 8,000,000. 
Do. Nizhniy Sergi Nizhniy Sergi 300,000. 
Do. Novosibirsk Novosibirsk 1,100,000. 
Do. Omutninsk Omutninsk 210,000. 
Do. Orsko-Khalilovo Novotroitsk in Orenburg Oblast 4,600,000. 
Do. Oskol Electric Steel Stary Oskol 1,450,000. 
Do. Petrovsk-Zabaikalskiy Petrovsk-Zabaikalskiy 426,000. 
Do. Revda Revda 281,000. 
Do. Salda Sverdlovsk Oblast 1,900. 
Do. Serov A.K. Serov 1,000,000. 
Do. Serp 1 Molot Moscow 70,000. 
Do. Severskiy Polevskoy in Sverdlovsk Oblast 825,000. 
Do. Sibelektrostal Krasnoyarsk 110,000. 
Do. Sulin Sulin 280,000. 
Do. Taganrog Taganrog 925,000. 
Do. Tulachermet-Scientific and Industrial Association Tula 18,400. 
Do. Verkh-Isetskiy Ekatrinenburg 132,000. 
Do. Volgograd Volgograd 2,000,000. 
Do. Vyksa Vyksa 540,000. 
Do. West Siberian Novokuznetsk 6,900,000. 
Do. Zlatoust Zlatoust in Chelyabinsk Oblast 1,200,000. 

Talc Deposits: 

Do. Onotsk Irkutsk Oblast NA. 
Do. Kirgiteysk Krasnoyarsk Kray NA. 
Do. Miass Chelyabinsk Oblast NA. 
Do. Shabrovsk Sverdlovsk Oblast NA. 
Tin, mining and beneficiation complexes Khingan Khabarovsk Kray NA. 
Do. Solnechnyy do. NA. 
Do. Iultin Magadan Oblast NA. 
Do. Khrustalnyy Maritime region NA. 
Do. Deputatskiy Yakut-Sakha Republic NA. 
Tin, smelters Novosibirsk Novosibirsk NA. 
Do. Podolsk Podolsk NA. 
Do. Ryazan Ryazan NA. 

Titanium, metal Berezniki plant Berezniki 35,000. 

Do. Moscow plant Moscow NA. 
Do Podolsk plant Podolsk NA. 


TABLE 3-—Continued 
RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Commodity Major operating facilities Location 
Tungsten, mining and beneficiation Antonovogorsk East Transbaikal 
complexes (W content of concentrates) 
Do. Balkan Urals, northeast of Magnitogorsk 
Do. Belukha East Transbaikal 
Do. Bom-Gorkhom West Transbaikal 
Do. Dzhida do. 
Do. lultin Magadan Oblast 
Do. Solnechnyy Southern Khabarovsk region 
Do. Tymy-Auz North Caucasus 
Do. Vostok-2 Maritime region 
Tungsten, Nalchik plant Caucasus 
Vanadium, ore Kachkanar iron ore mining complex Urals 
Vanadium, metallurgical processing Chusovoy plant do. 
facilities 
Do. Nizhniy Tagil plant do. 
Zinc (non associated with lead), metal 
content of ore Bashkir copper-sulfur complex Sibai in southern Urals 
Do. Buribai copper-zinc mining complex Buribai in southern Urals 
Do. Gai copper-zinc mining and beneficiation complex Gai in Southern Urals 
Do. Kirovgrad copper enterprise Kirovgrad in central Urals 
Do. Sredneuralsk copper complex Revda in central Urals 
Do. Uchali copper-zinc mining and Uchali in southern Urals 
beneficiation complex 
Zinc, metal Chelyabinsk electrolytic zinc plant Chelyabinsk 
Do. Elektrozink plant Vladikavkaz in North Caucasus 
e/Estimated. NA Not available. 
TABLE 4 


RUSSIA: ESTIMATED RESERVES OF MAJOR MINERAL 
COMMODITIES FOR 1994 


(Thousand metric tons unless otherwise specified) 


| Commodity Quantity 
Antimony 3,000 
Asbestos 100,000 
Bauxite 250,000 
Cobalt 135 
Copper 20,000 
Diamond, industrial million carats 35 
Fluorspar 60,000 
Iron ore million metric tons 55,000 
Lead 3,000 
Magnesite 585,000 
Manganese 15,000 
Molybdenum 250 
Nickel 6,300 
Peat 160,000,000 
Phosphate rock, marketable 240,000 
Platinum-group metals metric tons 2,000 
Potash (K20 equivalent) 3,000,000 
Silver 17 
Tin 265 
Tungsten 230 
Vanadium 5,000 
Zinc 4,000 


THE MINERAL INDUSTRY OF 


SAUDI ARABIA 


By Bernadette Michalski! 


The Kingdom of Saudi Arabia achieved a significant 
diversity in its mineral industry in recent years through 
copper and gold mining operations, cement, fertilizer, 
and steel manufacturing facilities. Newly developing 
bauxite, iron ore, and polymetallic base metal mining 
operations were expected to further embellish this 
diversity. The bulk of revenues and export earnings 
continued to be generated by the hydrocarbon industries, 
including downstream refining and petrochemicals. Saudi 
Arabia remained the world's largest producer of crude 
oil and the third largest producer of natural gas. 

The gross domestic product (GDP) was $123.4 
billion;? nominal GDP growth was reported at 0.6% in 
1994. The oil sector accounted for 37% of СОР, 75% 
of Government revenues, and 90% of total exports, 
which were valued in excess of $40 billion. 


Government Policies and Programs 


The Economic Development Plan for 1990-95 
emphasized the maintenance of national economic 
stability through careful management of Government 
expenditures. The plan also placed emphasis on the 
diversification and expansion of the economic base while 
securing a more balanced allocation of resources among 
the different regions of the country. The Directorate 
General of Mineral Resources (DGMR) focused on 
technical and economic assessments of resources of 
bauxite, gold, iron ore, phosphate rock, and zinc. The 
Government continued to encourage private capital to 
participate in the Kingdom’s economic development. 


Environmental Issues 


Saudi Arabia created a ministerial committee to set 
standards and procedures relating to environmental 
protection, such as emission controls and the monitoring 
of air and water pollution. The committee drew its 
membership from 12 ministries. Each ministry carried 
out its own environmental audit under the guidance of 
the Central Department on the Environment and the 
Department of Meteorological Observation and 
Environment. 


Production 


The average production of crude oil, the Kingdom’s 


principal mineral commodity, was nearly 8.2 million 
barrels per day (Mbbl/d) in 1994. The 5-year petroleum 
production expansion project was virtually completed, 
increasing production capacity by 500,000 barrels per 
day (bbl/d) from the offshore Marjan Field. Similar 
expansion work was conducted at the Abqauq, Hawiyah, 
Safaniya, and Zuluf Fields. Additional capacity was 
brought on at three new fields south of Riyadh, adding 
a further 200,000 bbl/d capacity. Saudi Aramco attained 
a sustainable capacity of 10 Mbbl/d by early 1994, well 
ahead of its 1995 target. (See table 1.) 


Trade 


Exports were dominated by hydrocarbon products and 
derivatives. Crude oil exports averaged 6 Mbbl/d while 
product exports averaged 850,000 bbl/d. The value of 
petroleum exports in 1994 was estimated at $39 billion. 

The geographical distribution of crude oil exports 
changed dramatically during the past decade. In the early 
1980's, more than 50% of annual crude oil exports was 
delivered to the Far East, particularly Japan, and less 
than 10% to North America. In 1994, about 35% of 
crude oil shipments was directed to Europe, 25% to 
North America, and 25% to the Far East. During 1994, 
Europe imported 2.1 Mbbl/d and Japan imported 1.3 
Mbbl/d. Petroleum imports by the United States totaled 
1.4 Mbbl/d, including 105,000 bbl/d of petroleum 
products, mostly unfinished oils, liquefied petroleum 
gases, jet fuel, and motor gasoline. Saudi Arabia 
remained the leading supplier to the United States, 
accounting for 16% of the U.S. petroleum imports in 
1994. 

The value of nonoil exports increased rapidly during 
the past decade. In 1983, they were valued at about $1 
billion, rising to $6.2 billion in 1994, representing a 
12.596 increase from 1993. As more industries come on- 
stream, this trend was expected to continue. 

According to the Ministry of Finance and National 
Economy, the Kingdom's total imports were valued at 
$23.3 billion in 1994, a drop of 17.2% from the 
previous year. The United States remained the largest 
supplier to the Kingdom, and accounted for 21% of 
Saudi Arabia's imports. Japan was second with 12% of 
the market share, followed by the United Kingdom and 
Germany at 876 of the market share. 
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Most imports were subject to customs duties at rates 
ranging from 12% to 2076. Imports from members of 
the Gulf Cooperation Council (GCC) were exempted, 
provided that at least 40% of the value added was 
effected in GCC countries and at least 51% of the capital 
of the producing firm was owned by citizens of GCC- 
member countries. 

The monetary authorities and all other residents, 
including private persons, could freely and without 
license purchase, hold, and sell gold in any form, at 
home or abroad. They could also, without license and 
without payment of any customs duty or tax, trade gold 
in any form with the exception of gold of 14 carats or 
less, the import of which was prohibited. 


Structure of the Mineral Industry 


All minerals, including vast petroleum and natural gas 
reserves, were owned by the Government. Their 
exploitation was predominantly controlled Бу 
Government organizations. (See table 2.) The 
government-owned Saudi Aramco was the only company 
authorized to engage in oil exploration and development 
in the Kingdom. 


COMMODITY REVIEW 
Metals 


Aluminum.—Reynolds Metals of the United States 
was selected to supply technology, manage, and operate 
a new aluminum can-making plant in Dammam. The 
plant was scheduled to produce up to 1.2 billion cans per 
year and was expected to be completed in 1996. 

The Al-Amoudi Brothers Co. of Saudi Arabia and the 
Aluminium Processing Co. of Germany signed a joint- 
venture agreement in November to create the Causi 
Aluminium Recycling Co. Located in the Al-Jubayl 
Industrial Estate, the plant was expected to have the 
capacity to recycle scrap and beverage cans amounting 
to 12,000 to 18,000 metric tons per year (mt/a). 
Production was scheduled to begin in 1996. 


Bauxite.—The DGMR invited applications for a 
feasibility study focusing on the exploitation of the Az 
Zabirah bauxite deposit about 470 kilometers (km) 
northwest of Riyadh. The deposit was part of a 
Cretaceous paleolaterite that outcropped in three main 
zones covering a distance of 105 km. Minable reserves 
were estimated at 102 million metric tons (Mmt) of 
essentially monohydrate ores averaging 57.5% aluminum 
oxide, 5.5% silicon dioxide, and 8% ferric oxide. 


Copper.—Even Resources of Canada signed a 


memorandum of understanding with the Alujain Co. of 
Saudi Arabia to develop a large copper deposit in the 
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Arabian Shield about 340 km northeast of Jiddah in Jabal 
Sayid. The Alujain Co. projected a mining rate at 7.7 
mt/a during a 12-year mine life. The deposit was defined 
by the Alujain Co. at 80 Mmt grading 1.5% Cu. 

The copper smelter and refinery project was 
proceeding as scheduled, with startup anticipated by 
early 1998. The plant, at Madinat Yanbu Al-Sinalyah on 
the Red Sea coast, was expected to produce 150,000 
mt/a of copper cathode. A part of the feedstock for the 
smelter was expected to be concentrates derived from the 
Alujain Co. Jabal Sayid copper deposit and the 
polymetallic deposit at Al Masane under development by 
the Arabian Shield Co. 


Ferroalloys.—The Gulf Ferroalloys Co. (Sabayek), 
owned by GCC investors, awarded a contract for 
construction of a ferroalloy complex at Al-Jubayl, a 
location accessible to high-quality quartz and inexpensive 
energy. The complex was expected to include a 35,600- 
mt/a-capacity ferrosilicon plant, one 10,000-mt/a silicon 
metal furnace, and a 27,600-mt/a silicomanganese and 
10,000-mt/a ferromanganese production. The ferrosilicon 
production was expected to be exported because 
domestic needs did not exceed 3,000 mt/a. Silicon metal, 
silicomanganese, and ferromanganese production was 
intended for local consumption. About one-half of the 
financing for the $120 million project would be supplied 
by the Saudi Industrial Development Fund, Sabayek's 
equity holders would fund 30%, and bank loans would 
supply the remainder. The first production line was to be 
operative by late 1996. 

No production of ferroalloys and silicon metal 
occurred in the gulf region. Thus, all of these products 
were being imported. The ferroalloys and silicon metal 
output was expected to be needed for the steel and 
aluminum industries in the region. 


Gold.—In 1994, gold recovery continued at the Mahd 
Adh Dhahab underground mine, 275 km northeast of 
Jiddah, and at the Sukhaybirat surface mine, about 480 
km northwest of Riyadh. Production from Mahd Adh 
Dhabab exceeded 5 metric tons (mt) while production at 
Sukhaybirat approached 3 mt. 

Several commercially significant gold deposits have 
been discovered in the Arabian Shield. The Saudi 
Arabian Precious Metals Co. announced the discovery of 
a major gold deposit adjacent to the Sukhaybirat Mine. 
Preliminary estimates by the Saudi Arabian Precious 
Metals Co. concluded that the deposit was at least 
comparable to the Sukhaybirat Mine, where production 
neared 3 mt. 

The Dhahab Co. Ltd., a Saudi Arabian/French joint 
venture, proceeded with the construction of a gold 
refinery with a nominal capacity of 100 mt/a. The 
refinery was expected to enter production by late 1995. 


Iron and Steel.—A feasibility study by British Steel 
Consultants recommended construction of a 2.2 million 
metric ton per year (Mmt/a) pelletizing plant to process 
concentrates from the Wadi Sawawin deposit 60 km 
from the Red Sea coast and 900 km north of Jiddah. The 
iron content of the fine-grained-taconite ore body ranged 
from 42% to 45%. Pilot plant tests produced a 
concentrate with an iron content of 67.5% at 75% 
recovery. The method of beneficiation developed for the 
project requires 1 cubic meter (m?) of clean water for 
every metric ton of ore processed. The basic technology 
was developed using the Tilden process pioneered by the 
U.S. Bureau of Mines in the 1970's. The projected 
startup date was expected by 1997. 

The expansion program at the Saudi Iron and Steel 
Co.'s (Hadeed) complex at Al-Jubayl was completed in 
1993, raising capacity to 2.3 Mmt/a. Further upgrading 
was expected to include the installation of a transformer 
in each of the plant's three electric arc furnaces by mid- 
1995. The plant's feedstock was a combination of sponge 
iron and scrap. А preliminary feasibility study was 
commissioned for a proposed flat products complex at 
Hadeed. The Saudi Arabian market for flat products was 
projected at 800,000 mt by mid-decade. 


Zinc.—The Arabian Shield Development Co. of 
Dallas, Texas was issued a lease to develop the Al- 
Masane polymetallic base metals sulfide deposit in 
southwestern Saudi Arabia containing demonstrated 
reserves of 7.2 Mmt averaging 5.33% zinc, 1.44% 
copper, 1.2 grams per metric ton (g/mt) gold, and 43 
g/mt silver, according to the Arabian Shield 
Development Co. Mine construction was scheduled for 
1995. Output was anticipated at 58,000 mt/a of zinc 
concentrates. The Saudi Industrial Development Fund 
loaned one-half of the $81 million required to start up 
the mine. The remaining financing was expected to be 
derived from commercial banks and through equity 
offerings. 


Industrial Minerals 


Cement.—The domestic cement industry accelerated 
its expansion programs to meet a greater portion of the 
growing demand, currently estimated at 18 Mmt/a. The 
Yanbu Cement Company expansion contract was 
awarded in October 1994. The project was expected to 
add 7,000 metric tons per day (mt/d) to capacity. The 
project was scheduled for completion by mid-1996. 

The Tabuk Cement Co., proceeded with plans to 
construct a 1.1-Mmt/a-capacity cement plant at Duba on 
the Red Sea coast. Investment was projected at $240 
million. Development was to be partially funded by 
offering more than 7 million shares to the public. 


Fertilizers.—A reorganization of the Kingdom’s 
fertilizer industry was implemented by the merger of 


three state-owned companies, Ibn Al Baytar, Safco, and 
Samad. These companies have the combined capacity to 
produce more than 3 Mmt/a of fertilizers. The merger 
was intended to increase efficiency and boost earnings as 
a part of a general effort to reduce the budget deficit. 

Abundant reserves of low-cost feedstocks formed the 
basis of the Arabian Gulf fertilizer industry. The 
regional fertilizer producers were poised to become a 
predominant supplier of nitrogen fertilizers in the 
international market. 


Phosphate.—In 1994, bids were invited to exploit 
phosphate rock deposits in Al-Jalamid, about 120 km 
from Turayf, near the Jordanian border. DGMR reported 
proven reserves as 213 Mmt of ore averaging 21% 
diphosphorus pentaoxide. Eleven companies submitted 
bids for the project, including surface mining, 
beneficiation, pipeline transport, and the building of a 
2.9-Mmt/a diammonium phosphate plant in Al-Jubayl. 
The beneficiation process was expected to involve the 
manufacture of 4.5 Mmt/a of phosphate concentrate that 
will be transported by a 1,200-km slurry pipeline to Al- 
Jubayl. The DGMR projected the total investment at 
$147 million for mining and beneficiation, $887 million 
for the fertilizer plant, and $714 million for associated 
infrastructure. Development work on the mine was 
scheduled to start in early 1996. 


Mineral Fuels 


Natural Gas.—There were 64 gas-oil separation plants 
in the country. The Kingdom’s master gas system had 
the capacity to process 45 billion m? of natural gas. This 
amount was associated with a crude oil production of 
about 8.2 Mbbl/d. With the completion of an expansion 
program bringing sustainable crude oil production to 10 
Mbbl/d, Saudi Aramco's focus shifted to the expansion 
of natural gas processing installations and distribution 
networks. Among the major projects under 
consideration were the expansion of the Ju'aymah natural 
gas liquids plant and the augmentation of the Uthmaniya 
natural gas handling capacity. 

The production of natural gas liquids (NGL) 
substantially increased during the past few years with 
output exceeding 200 million barrels per year (Mbbl/a). 
Most of this production was exported. Saudi Arabia 
remained the world's largest exporter of NGL with 
fractionation plants at Yanbu, Ras Tanura, and 
Ju’aymah. 

Saudi Arabia was the largest producer of ammonia and 
methanol in the Arabian Gulf, the largest methanol 
exporter, and the third largest ammonia exporter. 
Natural gas remained an inexpensive feedstock at $0.45 
per million British thermal units. Ammonia production 
capacity was 1.6 Mmt/a. 

Saudi Arabia was one of two Arabian Gulf countries 
to produce methanol. The Al-Razi plant production 
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capacity of 1,320 mt/a, was the largest in the world, and 
Saudi Arabia's second methanol plant, the Ibn-Sina 
plant, had a production capacity of 770 mt/a. In addition 
to marketing methanol from these two domestic 
facilities, Sabic also marketed methanol from Bahrain, 
bringing total marketing to 2.4 Mmt/a. 


Petrochemicals.—Sabic ranked as the world's third 
largest producer of petrochemicals, and most of its 
output was delivered to world markets. Sabic reported 
profits of $1 billion in 1994, nearly doubling the 
previous year's output. The principal markets for these 
products were the Far East, Western Europe, and 
Southeast Asia. Plans continued for the construction of 
new facilities, while upgrading and expansion were 
underway on many of the company's existing facilities. 
Total production capacity was projected to reach 20 
Mmt/a by 1995. 

Affiliates of Sabic were expected to have a total 
production capacity of 2.6 Mmt/a of methyl tertiary 
butyl ether (MTBE) by 1996. Two production units 
came on-stream in 1994 at the Saudi European 
Petrochemical Co., more than doubling capacity from 
500,000 mt to 1.2 Mmt. The National Methanol Co. 
(Ibn Sina) commenced production in July at its 700,000 
mt/a-capacity MTBE unit at Al-Jubayl. The Saudi 
Petrochemical Co. (Sadaf) was concluding financing for 
a major expansion that is expected to include the 
construction of a MTBE unit. An MTBE manufacturing 
unit also was under construction at the Aramco-Mobile 
Refinery Co. 


Petroleum. —Production.—Saudi Arabia maintained an 
average production level slightly more than 8.1 Mbbl/d 
in 1994. Production consisted of about 700,000 bbl/d of 
Extra Light Crude, almost 5 Mbbl/d of Arabian Light, 
about 1.2 Mbbl/d of Arabian Medium, and about 1.2 
Mbbl/d of Arabian Heavy. 

During 1994, Saudi Aramco completed a 5-year 
expansion program, raising its maximum sustainable 
capacity to 10 Mbbl/d. The majority of Saudi Aramco's 
expansion projects were in the Eastern Province, where 
new development and exploratory wells were sunk and 
older wells worked over. In the north, extra platforms 
were in place in the Berri Field, gas-oil separators plants 
were commissioned, and pipeline networks reactivated. 
About 60 wells have been recompleted in Safaniya, the 
world's largest offshore field. The seven fields in the 
Hawtah group, discovered in 1989-90, are about 100 to 
200 km south of Riyadh. Crude oil from these fields 
were piped northward to an East-West pipeline junction, 
affording Saudi Aramco the option to switch the flow 
either eastward to the Ras Tanura refinery and to export 
terminals on the Gulf or westward to the expanded 
facilities at Yanbu on the Red Sea. 

As part of its field development operations, Saudi 
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Aramco has drilled more than 20 horizontal wells. Most 
wells were drilled at the offshore fields of Safaniya, 
Zuluf, Marjan, and Berri. Horizontal onshore wells were 
successfully completed at the Ghawar and Abqaiq Fields. 

In 1994, Saudi Aramco introduced its fifth crude 
grade, Arab Super Light, extracted from the new central 
province fields. The decision was reached to develop the 
Shaybah oilfield in the Rub Al Khali. When that field 
comes on-stream in 1999, Shaybah is expected to add 
500,000 bbl/d of light sweet 42? API crude. 

The Organization of Petroleum Exporting Countries 
(OPEC) quotas were extended for the full year of 1994 
limiting Saudi Arabian production to 8 Mbbl/d. Saudi 
Arabia was the only OPEC member with considerable 
spare capacity. 


Refining.—The combined capacity of eight refineries, 
including the 30,000-bbl/d Khafji refinery in the Divided 
Zone, was reported at 1,625 Mbbl/d. (See table 2.) 

During 1993, Saudi Aramco downsized its ambitious 
10-year refinery upgrade and expansion of its Ras 
Tanura refinery from a planned $12.5 billion upgrade to 
a more modest $1.7 billion upgrade and expansion. The 
revised upgrade plans called for the installation of a 
100,000-bbl/d hydrocracker, a 40,000-bbl/d continuous 
catalytic reformer, a visbreaker, a sulfur recovery unit, 
a hydrogen plant, and a sour water treatment plant. The 
upgrades were scheduled to come on-line in mid-1998. 
The project manager was U.S.-based Brown and Root. 

Saudi Arabia continued to acquire a worldwide 
network of refining, storage, and distribution facilities. 
In addition to its position in the United States through 
Star Enterprise, Saudi Aramco acquired interests in 
downstream oil activities in South Korea. In early 1994, 
Saudi Aramco finalized an agreement for the acquisition 
of a 40% holding at the cost of $502 million in Petron, 
the refining and distribution subsidiary of the Philippines 
National Oil Co. Negotiations for positions in China, 
France, Indonesia, and Italy continued. Direct 
investment in foreign refining, marketing, and 
distribution operations established for Saudi Arabia a 
guaranteed market for crude oil and provided stability in 
the face of inevitable market fluctuations. 

Saudi Aramco moved ahead with its program to 
upgrade the Ras Tanura Refinery, which should help 
supply the Kingdom's growing demand for gasoline and 
distillate products when it is scheduled to come on-line 
in 1997. The company also was engaged in major 
revamping of its domestic distribution network that 
involves laying product pipelines from the refineries to 
the Kingdom's major consumption and export areas. 
Saudi Aramco's purchase of Motor Oil Hellas of Greece 
introduced the company to its first downstream presence 
in Europe. Added to existing interests in Star Enterprise 
in the United States with a 600,000 bbl/d refining 
capacity and in Ssangyong in South Korea where 


capacity was expanded to 500,000 bbl/d, Saudi Aramco 
had a direct interest in downstream refining and market 
ventures that can process up to 1.4 Mbbl/d of the 
Kingdom's crude exports. The company's long-term goal 
was to refine and market one-half of its crude output 
through companies in which it has an ownership interest. 


Reserves 


Saudi Arabia's subsoil has the world's largest known 
concentration of oil. Proven oil reserves were reported 
at 260.8 billion bbls, representing more than 2696 of 
total world proven reserves. This figure did not take into 
account the central oilfields because appraisal and 
delineation work was still underway in the area. At the 
present accelerated rate of output, Saudi Arabia enjoys 
a reserve-production ratio sufficient to last 86 years at 
current production levels. The bulk of the Kingdom's 
reserves were contained in a few massive fields. These 
included Ghawar, the world's largest onshore field with 
remaining reserves of about 70 billion bbl; Safaniya, the 
world's largest offshore field with 19 billion bbl; 
Abqauq, with 17 billion bbl; Berri, with 11 billion bbl; 
Manifa, with 11 billion bbl; Zuluf, with 8 billion bbl; 
Shayba, with 7 billion bbl; Abu Saafa, with 6 billion 
bbl; and Khursaniya, with 3.5 billion bbl. 

Natural gas reserves were reported at 5.3 trillion m°. 
Most of the Kingdom's reserves were in the form of 
associated gas contained in the country's oilfields. The 
giant Ghawar Field was thus the largest source of natural 
gas, and accounted for approximately 35% of the total 
gas reserves. 


Infrastructure 


Saudi Arabia had a substantial electric generating 
capacity from power units attached to its string of 
desalination plants. The Kingdom was the world's largest 
producer of desalinated water, having an installed 
capacity of 1.9 million cubic meters per day. Electric 
power generation capacity was 16,500 megawatts. 

Extensive port and harbor facilities served Al-Jubayl 
on the east coast and Yanbu on the west coast. Al-Jubayl 
had an industrial port with a 10-km-long causeway for 
dry and liquid bulk cargo and a commercial port for 
general cargo. A fertilizer terminal was completed 
consisting of two jetties for loading vessels from 5,000 
to 50,000 deadweight tons (dwt). In Yanbu, the 15-km- 
long King Fahd Industrial Port was the largest oil port 
on the Red Sea and one of the longest in the world. The 
oil terminal at Yanbu was expanded to handle 6.6 
Mbbl/d and could accommodate tankers from 80,000 to 
500,000 dwt. 


Outlook 


Saudi Arabia emerged from the Gulf War not only in 


a strong political position but also with a vibrant private 
sector and renewed prominence as the world's largest oil 
producer and exporter. The Kingdom's business climate 
had developed favorably since the Gulf War, 
contributing to a significant construction boom. Both 
state and private companies were expanding, although 
the former has somewhat scaled down its programs in 
view of the downturn in petroleum prices. 

At the same time, Saudi Aramco’s expansion program 
placed the Kingdom in a position to take advantage of 
the expected growth in world oil demand later in this 
decade. Saudi Arabia was eager to secure an outlet for 
its crude oil in markets with consumer proximity. 

Because most of the national income was dependent 
upon markets outside the Kingdom, the economy 
remained vulnerable to sudden changes in volume and 
pattern of worldwide trade in crude and refined 
petroleum and petrochemicals. Purchasing equities in 
refining, marketing, and distribution companies in the 
United States, South Korea, the Philippines, and Europe 
eased that vulnerability. 

The Kingdom of Saudi Arabia and the Republic of 
Yemen reached an understanding over the demarcation 
of their mutual frontier, which was a region of crude oil 
production potential. 

Despite the downturn in the public sector, private 
sector investments were flourishing. Business confidence 
remained solid because the private sector, which 
accounted for more than two-thirds of economic activity, 
was liquid and continued to invest. 

The Government announced a partial freeze in capital 
spending programs, and efforts were being made to 
restrain recurrent spending. The Kingdom planned to 
maintain total oil production at no less than 8 Mbbl/d. 
The Kingdom affirmed that it would support measures 
by oil exporters that were equitable and effective but it 
would no longer make unilateral cutbacks. The Kingdom 
was committed to a prudent fiscal policy by holding 
output at present levels, taking a realistic view of oil 
prices and slashing the deficit. 

The Government planned to further curb expenditures 
and bolster revenues by doubling the price of gasoline 
consumed in the Kingdom and by raising the prices of 
diesel fuel and electricity available in the Kingdom. 

Since Saudi Aramco intends to maintain a maximum 
sustainable capacity of 10 Mbbl/d, less profitable fields 
will be shut down as new producing fields come on- 
stream. Revenue increases can be anticipated through 
cutting back on the sale of Arabian heavy in favor of its 
lighter premium crudes. 

The Saudi Aramco shipping subsidiary, VELA, 
completed the acquisition of 15 very large crude carriers 
(VLCC), averaging 300,000 dwt each, affording Saudi 
Aramco the capacity to carry one-half of its crude oil 
exports in its own tanker fleet. 
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'Text prepared Aug. 1995. 
?Where necessary, values have been converted from Saudi riyals (SRIs) to 
U.S. dollars at the rate of SRIs3.7450=US$1.00. 


Major Sources of Information 


Directorate General of Mineral Resources 
P.O. Box 345 
Jiddah, 21191 Saudi Arabia 
Ministry of Petroleum and Mineral Resources 
Jiddah, Saudi Arabia 
General Organization Petroleum and Mineral Resources 
(PETROMIN) 
P.O. Box 67 
Dhahran, Saudi Arabia 
Saudi Arabian Oil Co. (Saudi Aramco) 
Dhahran 31311, Saudi Arabia 
Telephone: [966] (3) 875-5830 
Fax: [966] (3) 873-7664 
Al-Jubayl Fertilizer Co. (SAMAD) 
P.O. Box 10046 
Al-Jubayl, Saudi Arabia 
Telephone: [966] (3) 341-6488 
Fax: [966] (3) 341-5894 
National Chemical Fertilizer Co.(«IBN AL-BAYTAR) 
P.O. Box 10283 
Al-Jubayl 31961, Saudi Arabia 
Telephone: [966] (3) 341-9988 
Fax: [966] (3) 358-7385 
Saudi Arabian Basic Industries Corp. (SABIC) 
P.O. Box 5101 
Riyadh 11422, Saudi Arabia 
Telephone: [966] (1) 401-2033 
Fax: [966] (1) 401-2045 
Saudi Iron and Steel Co. (Hadeed) 
P.O. Box 10053 
Al-Jubayl 31961, Saudi Arabia 
Telephone: [966] (3) 357-1100 
Fax: [966] (3) 358-7385 
Exxon Middle East Industries Inc. 
P.O. Box 4584 
Riyadh, Saudi Arabia 
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Telephone: [966] (1) 476-9966 

Fax: [966] (1) 478-8878 
Foster Wheeler Saudi Arabia Co. Ltd. 

P.O. Box 601 

Dhahran, Saudi Arabia 

Telephone: [966] (3) 864-9107 
McDermott Saudi Arabia 

P.O. Box 188 

Dhahran 31932, Saudi Arabia 

Telephone: [966] (3) 895-0094, 895-1591 
Mobil Saudi Arabia, Inc. 

P.O. Box 40228 

Riyadh 11499, Saudi Arabia 

Telephone: [966] (1) 477-7341 

Fax: [966] (1) 478-7682 
Texaco Saudia Inc. 

P.O. Box 5572 

Riyadh 11432, Saudia Arabia 

Telephone: [966] (1) 465-9077 and 476-2521 

Fax: [966] (1) 464-1992 


Publications 


Kingdom of Saudi Arabia, 
Ministry of Finance and National Economy, 
Central Department of Statistics, 
Statistical Yearbook, annual. 

Saudi Arabian Monetary Agency, 
Research and Statistics Department, 
Statistical Summary, annual. 
Kingdom of Saudi Arabia 
Ministry of Planning 
Fifth Development Plan 1990-95. 
Kingdom of Saudi Arabia 
Directorate General of Mineral Resources 
Atlas of Industrial Minerals 
Jiddah, 1993. 

Kingdom of Saudi Arabia 
Directorate General of Mineral Resources 
Mineral Resources of Saudi Arabia 
Jiddah, 1994. 


ТАВГЕ 1 
SAUDI ARABIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise sepcified) 


Commodi DO! ve ЭС ЭС wey, 
О : Cu content of concentrate and bullior $6 30€ $68 : 00 
Сою а ——— жаласа 12,000 11,400 15,300 15,300 15,000 
Vime output, gross weight: 
8 146,000 450,000 806,000 860,000 900,000 
Concentrate 3/ 7,000 ,800 3,900 4,500 4,500 
ullion, crude, wel 8 5,630 6,400 9,340 9,250 9,300 
и content of concentrate 3,540 4,300 $,630 7,520 7,630 
, natural: 
meters $1,300 $2,000 66,100 67,200 67,200 
b do 30,800 31,500 34,000 35,900 35,900 
Gypsum е 375,000 375,000 375,000 375,000 375,000 
on and steel: 
Direct reduction iron do. 1,090 1,120 1,600 2,010 r/ 2,110 4/ 
steel: Metal, steel, tons 1,830 1,790 1,830 2,320 1/ 2,410 
Lead: Pb content of concentrate e/ 3/ 250 250 250 250 50 
Lime e/ 12,000 12,000 12,000 12,000 12,000 
Natural gas liquids: 
Propar housand 42-gallon barrels 91,300 109,000 114,200 120,500 120,500 
Butane 30. 57,000 57,000 59,500 56, 56,600 
Natural im and other do. 46,700 41,600 43,400 40,100 56,600 
itrogen: N content of ammonia tons 942 827 741 900 r/ 1,900 4/ 
Petroleum: 
rude housand 42-gallon barrels 2,350,000 2,960,000 3,100,000 2,990,000 2,970,000 4/ 
кешк products: 
iquefied petroleum jo. 7.320 8,380 8,000 8,000 8,000 
Gasoline abd htha do. 136,000 129,000 141,000 146,000 146,000 
Jet fuel do. 37,800 39,900 40,000 40,000 40,000 
Kerosene do. 51,900 42,000 30,000 25,000 25,000 
Distillate fuel oil do. 124,000 112,000 162,000 165,000 165,000 
Residual fuel oil do. 184,000 162,000 172,000 171,000 171,000 
— do. 18,000 22,501 32,000 30,000 30,000 
о ° , э э э э 
Silver. Ар content of concentrate and bullion 37 kilograms 16,200 16,400 17,800 18,000 16,900 
ulfur: Byproduct, hydrocarbons 1,440 2,000 2,400 2,400 2,400 
Urea 568 598 644 650 650 
Zinc: Zn content of concentrate 3/ 2,470 2,480 2,480 2,450 2,450 


stimated. r/Revised. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through Aug. 15, 1995. 


3/ Mahd Adh Dhahab final products include a bulk flotation concentrate containing gold, silver, copper, lead, and zinc and a crude bullion containing 


gold, silver, and copper. Ore containing gold and silver from the Sukhaybirat surface mine included since 1991. 


4/ Reported figure. 


5/ Includes Saudi Arabian one-half share of production in the Kuwait-Saudi Arabia Divided Zone. 


ТАВГЕ 2 
SAUDI ARABIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners facilities capaci 
Cement Saudi Consolidated Cement Co. Ayn Dar, 75 kilometers 1,300 
(Government, majority shareholder) southwest of Dammam 
Do. do. Al-Hufuf 1,800 
Do. Saudi-Kuwait Cement Co. Al-Kharsaniyah, 64 kilometers 
(Saudi Arabia, 55%; Kuwait, 45%) northwest of Al-Jubayl 
Do. Arabian Cement Co. Ltd. (Government, 100%) Rabigh 1,500 
Do. Southern Province Cement Co. Suq al-Ahad, 10 kilometers 2,500 
(Government, 100%) northeast of Jizan 
Do. Yanbu Cement Co. (Government, 100%) Yanbu 3,500 
Do. Yamama Cement Co. (Government, 100%) Riyad 3,000 
Do. Qasim Cement Co. (Government, 100%) Buraydah 1,320 
Ferroalloys Gulf Ferroalloys Co. (Sabayek) (United Gulf Al-Jubayl - 


Industries Corp., 26%; Sabic, 15%; Demetal 
Aussenhandelsgesellschaft, 7%; remainder owned 


by Arab investors and financial institutions) 
Fertilizer: 


Urea Al-Jubayl Fertilizer Co. (Samad) do. 632 
Amonia (Sabic, 50%; Taiwan Fertilizer Corp., 50%) 300 
Urea National Chemical Fertilizer Co. (Ibn al-Baytar) do. 500 
Amonia (Sabic, 50%, Safco, 50 %) 500 
NPK 800 
TSP 200 
DAP 350 
Liquid fertilizer 10 
Urea Saudi Arabian Fertilizer Co. (Safco) (Sabic, Dammam 330 
Amonia 41%; Saudi Arabian private interests, 59%) 200 
Sulfuric acid 100 
Melamine 20 
Gold: 
Ore kilograms General Organization for Petroleum and Mineral Mahd Adh Dhahab, 270 kilometers 180 
Metal Resources (Petromin) (Government, 100%) northeast of Jiddah 5,000 
Ore kilograms The Saudi Company for Precious Metals (Petromin, Sukhaybirat, 480 kilometers 700 
Metal 50%; Boliden International Mining, 5096) northwest of Riyadh 2,600 
Natural gas million cubic meters _ Saudi Aramco (Government, 100%) All oilfields, Eastern Province 35,000 
Do. do. do. Khuff Zone, Eastern Province 20,150 
Do. do. do. Abqaiq Gas Cap, Eastern Province 4,600 
Natural gas liquids 1/ million barrels do. Ju'aymah, 33 kilometers 145 
northwest of Ras Tanura 
Do. do. do. Yanbu 110 
Do. do. do. Shedgum, 150 kilometers 55 
southwest of Dammam 
Uthmaniya, 30 kilometers 110 
west of Al Hufuf 
Berri, 15 kilometers | 20 
north of Al-Jubayl 
Petrochemicals 
Ethylene Saudi Petrochemical Co. (Sadaf) Al-Jubayl 760 
Ethylene dichloride (Sabic, 50%; Pecten Saudi Arabia, 50%) 560 
Styrene 360 
Industrial ethanol 300 
Caustic soda 450 
Methanol National Methanol Co. (Ibn Sina) do. 770 
(Sabic, 50%; Celanese Arabian, 25%; 
Texas Eastern Arabian, 25%) 
Do. Saudi Methanol Co. (Al-Razi) (Sabic, 5096; do. 1,200 
Japan Saudi Arabia Methanol Co., 5096) 
Ethylene Arabian Petrochemical Co. do. 650 
Polystyrene (Sabic, 10096) 100 
Methyl-tertiary-butyl-ether Saudi European Petrochemical Co. (Ibn Zahr) do. 1,200 


(Sabic, 70%; Ecofuel, 10%; Neste Oy, 10%; 
Arab Petroleum Investments Corp., 10%) 
Polypropylene do. do. 200 
Petroleum, crude million barrels Saudi Aramco (Government, 100%) Eastern Province and offshore 3,000 
See footnotes at end of table. 


TABLE 2--Continued 
SAUDI ARABIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners facilities i 
Petroleum, crude—continued: million barrels Arabian Oil Co., (AOC) Khafji 90 
(Japan Petroleum Trading Co., 8096; Al Hout 10 
Kuwait, 10%; Saudi Arabia, 1096) 
Do. do. Saudi Arabian Texaco (former Getty Oil Co.) Wafra (2/) 
(Neutral Zone production shared by Saudi Arabia South Fawaris (2/) 
| and Kuwait South Umm Gudair 
Petroleum products million barrels Saudi Aramco (Government, 100%) Ras Tanura 95 
Do do.  Rabigh Petroleum Refining Co. Rabigh 115 
(Saudi Aramco, 5096; Petrola, 5096) 
Do. do.  Jubail Petroleum Refining Co. Al-Jubayl 115 
(Saudi Aramco, 50%; Shell, 50%) 
Do. do. Yanbu Petroleum Refining Co. Yanbu 110 
(Saudi Aramco, 50%; Mobil, 50%) 
Do. do. Saudi Aramco (Government, 100% do. 60 
Do. do.  Jiddah Oil Refinery Co. (Saudi Aramco) Jiddah 
(Government, 100%) | 
Do. do. Riyadh Oil Refinery Co. (Saudi Aramco) Riyadh 50 
(Government, 100%) 
Do. do. Arabian Oil Co. Al-Khafji 10 
(Japan Petroleum Trading Co., 8096; 
Kuwait, 10%; Saudi Arabia, 10%) 
Steel Saudi Iron and Steel Co. (Hadeed) (Sabic, 9596) Al-Jubayl 2,300 
Do. Jiddah Steel Rolling Mill (Sulb) (Government, 100%) Jiddah NA 
Titanium dioxide The National Titanium Dioxide Co. (Cristal) Yanbu 52 
(Shairco for Trading and Contracting, 25%; 
National Industrialization Co., 2496; 
Gulf Investment Corp., 24%, Kerr-McGee 
Chemical Corp., 25%; private individuals, 2%) 
NA Not available. 


1/ Natural gas is pumped through the Master Gas System to three processing plants at Berri, Shedgum, and Uthmaniya. Part of their NGL output is 

2/ These fields were severly damaged during the Gulf crises and even partial production was. not resumed at Wafra until Mar. 1992, while production from 
the South Fawaris and South Umm Gudair Fields resumed by yearend. Combined production from all three fields did not exceed 50,000 bbl/d by the close of 
1992 and attained combinted productions levels of 200,000 bbl/d in 1994. 
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THE MINERAL INDUSTRY OF 


SENEGAL, THE GAMBIA, AND GUINEA 
BISSAU 


By Thomas P. Dolley! 


Senegal 


In 1994, a lack of sufficient infrastructure and 


significant foreign investment continued to hamper 
mineral sector development in Senegal. Though 
accounting for less than 2% of the gross domestic 
product (GDP), Senegal's mining industry contributed to 
the country's export earnings. Senegal's estimated GDP 
for 1993, the last year for which data were available, 
was about $11.3 billion.? Phosphate rock, fertilizers, 
and phosphoric acid continued to dominate mineral 
industry production in Senegal in 1994. 

Mining legislation in Senegal consisted of the Mining 
Code, Law No. 88-06, adopted on August 26, 1988. The 
Petroleum Code was based on Law No. 86-13 of April 
14, 1986, with a revision in 1988. The investment code, 
Law No. 87-25 of July 30, 1987, augmented the existing 
mining legislation. 

An unreported, but modest, amount of gold was 
produced in Senegal by artisanal miners. Australia’s 
Paget Mining Ltd. paid $250,000 in late 1993 to take a 
major option in the Sabodala gold prospect in Senegal. 
Under an agreement with France’s Bureau de Recherches 
Géologiques et Minières (BRGM), Paget Mining Ltd. 
may acquire a 50.7% equity in Société Minérale 
Sabodala, the company that operated the gold 
concession. Paget also may acquire further options on 
the prospect from the Government. As of 1994, Paget 
indicated a measured resource of more than 2.8 million 
metric tons (Mmt) grading 3.7 grams per metric ton 
gold. Additionally, the greenstone belt hosting the 
deposit, which extends into Mali, has been a prolific 
gold producer for centuries. Paget estimated the project 
development costs to be $18 million to sustain a 500,000 
metric-ton-per-year mine producing 1,866 kilograms per 
year of gold. 

Societe des Mines de Fer du Senegal Oriental 
(MIFERSO) was a parastatal (company or agency owned 
or controlled wholly or partly by the government) 
charged with the development of the Faleme iron ore 
deposits in the southeastern portion of Senegal. 
MIFERSO had equity ownership by the Government 
(28%), BRGM (24%), Germany’s Krupp (24%), and 


AGEM of Canada (24%). The Government had stated a 
certified iron ore resource of 100 Mmt of hematite, with 
an estimated development cost of $295 million. By 
yearend 1994, no mine or infrastructure development 
had taken place at Faleme. 

The Government was an equity partner in virtually all 
mining activities. The structure of Senegal’s mineral 
industry was dominated by four principal companies. 
Compagnie Sénégalaise des Phosphates de Taiba mined 
phosphate. Société Sénégalaise des Phosphates des Thiés 
produced phosphate,  attapulgite, and aluminum 
phosphate, reported as clinker. Industries Chimiques du 
Sénégal (ICS) operated a fertilizer complex with 
respective production capacities of 560,000 mt/a of 
sulfuric acid and 400,000 mt/a cf phosphoric acid. 
Société Africaine de Raffinerie was equity owned by 
various foreign petroleum products distributors and the 
Government. The sole refinery near Dakar had the 
monopoly on all crude oil imports and refining. Petrosen 
was a parastatal delegated with mineral fuel development 
and regulation in addition to selling a small amount of 
natural gas. The mining industry of Senegal employed 
more than 2,500 persons. 

Additional deposits of phosphate rock have been 
identified in northeastern Senegal with estimated reserves 
of 40 Mmt. These deposits were expected to remain 
unexploited under current phosphate market conditions. 
Other minerals identified by the Government included 
copper, diamond, diatomite, titanium, and uranium. 
Hydrocarbon production in Senegal was negligible; 
however, the petroleum geology of the country was not 
fully understood. 

The Nation’s railroad infrastructure consisted of 1,034 
kilometers (km) of 1-meter-gauge track, all single line 
except for 70 km of double-track line from Dakar to 
Thiès. The major seaport was at Dakar. (See table 1.) 


The Gambia 
The Gambia had no significant mineral industry in 
1994. The Gambian economy was dominated by 


agriculture and tourism; however, a military coup during 
the year interrupted revenue from those sectors. Clays 
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for bricks, laterite, sand and gravel, and cockle shells 
were exploited for domestic construction needs. Other 
identified mineral resources in the Gambia included glass 
sand deposits and titaniferous sands. 


Guinea-Bissau 


Guinea-Bissau had no significant mineral industry in 
1994. The country's economy was dominated by 
agriculture with some small-scale mining to meet 
domestic construction needs. Resources of bauxite and 
phosphate exist in the country, but were of low grade. 


TABLE 1 
SENEGAL: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


от тос! 


ement, hydraulic metric tons 
Су Fullers earth (attapulgite) do. 
Petroicum: 


rude thousan - gallon barreis 
Refine roducts: 


asoline О. 
Kerosene and jet fuel do. 
Distillate fuel oil do. 
Residual fuel oil e/ do. 
Other do. 

Refinery fuel and losses do. 
ota О. 


osphate rock and ге!а ucts: 

Crude: 
Aluminum phosphate e/ thousand metric tons 
Calcium phosphate do. 


апшасіигеа: 


Aluminum phosphate, dehydrated do. 
Phosphoric acid do. 

alcium phosphate- ertilizers О. 
Other do 


Salt metric tons 


stima 


"Text prepared Aug. 1995. 

?Where necessary, values have been converted from Communauté 
Financiére Africaine francs (CFAF) to U.S. dollars at the rate of 
CFAF555.20=US$1.00. 


Major Sources of Information 


Direction des Mines et de la Géologie 


B.P. 1238 
Dakar, Senegal 


The Ministry of Economic Planning and 
Industrial Development, Central Bank Building 


Banjul, The Gambia 


90( ЭС 


470,000 03,00€ 


Y, 
50 1,00€ 


30 000 


115.000 129,000 112.000 119,000 119000 
8 4 4 4 4 
2,520 2.120 787 780 780 
682 644 710 710 710 
2.060 1.370 3.000 3,000 3,000 
1,500 1.300 1.000 1.000 1.000 
32 55 52 50 50 
209 193 217 210 210 
127 92 75 29 29 
2.150 1.740 2.280 1.670 1,670 
91 66 54 21 21 
228 302 288 274 274 
173 171 169 160 160 

1 1 | l 1 
92.000 102,000 110,000 117,000 117,000 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not,add to totals shown. 


2/ Includes data available through Aug. 1995. 


3/ In addition to the commodities listed, Senegal produced clays, sand and gravel, and stone for local construction purposes, limestone for 
cement, minor artisanal gold, and natural gas for electricity generation. Information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


SERBIA AND MONTENEGRO 


By Walter G. Steblez 


In 1994, the economy of Serbia and Montenegro 
continued to decline because of the international trade 
embargo established against it, stemming from ongoing 


military conflict in Bosnia and Herzegovina and the. 


general political instability in the former Yugoslav 
region. The country, with significant European 
capacities to produce refined aluminum, copper, lead, 
silver, and zinc, however, did appear to arrest the steep 
economic decline that was reported in 1993 (a 30% 
decline in the gross domestic product and more than a 
3596 decline in industrial output). According to the 
Federal Statistical Office of Serbia and Montenegro, the 
physical volume of industrial output in 1994 increased 
slightly compared with that of 1994, but in terms of 
value, industrial production declined by 6%.' The 
performance of the country's minerals industries for 
1994 showed mixed results. In the energy sector, 
output, in terms of physical volume, increased in coal 
mining by 2%; it declined, respectively, by 9% and 7% 
in crude petroleum and natural gas extraction and 
refinery products production. 

The metals sectors showed declines of 6476 and 21% 
for iron ore mining and processing and steel production, 
respectively. However, production in the nonferrous 
mining and processing and smelting and alloying 
operations rose by 3% and 13%, respectively, compared 
with that of 1993. On balance, the industrial minerals 
sectors showed the greatest recovery during the year, 
registering production increases of 10%, 11%, and 19%, 
respectively, in the extraction of nonmetallic mineral 
ores, sand and gravel, and building materials. 

In 1994, the main activities in the country's minerals 
industry included the discovery of a major copper 
deposit in the Bor region and the formal opening of a 
basalt mine in the Mount Kopaonik region. 


Government Policies and Programs 


The Government of Serbia and Montenegro continued 
to maintain the operation, to the extent possible, of the 
country's heavy industries, including those in the 
minerals sector, to ensure the availability of needed raw 
materials and equipment to the economy and to prevent 
potentially large-scale social unrest from occurring 
because of rapid industrial closures and bankruptcies. 
The principal activities of the Government during the 


year involved international political issues related to the 
civil war that occurred in the former Yugoslavia. The 
usual efforts and programs of the Government, dealing 
with long-term economic reform and environmental 
protection and reclamation issues, were subordinated to 
the needs of a virtual war economy. The civil war, 
fought from 1991 through 1994 in the former 
Yugoslavia, had dislocated routine domestic and foreign 
commerce because of the international embargo as well 
as the physical destruction of commercial and residential 
properties in large areas of Bosnia and Hezegovina and, 
to a lesser extent, Croatia. Without access to former 
domestic customers in the other republics of the former 
Yugoslavia, nor to international markets, large stockpiles 
of industrial goods had reportedly accrued during the 
year, which necessitated sporadic as well as long-term 
closures of the country's production capacities during the 
year. 


Environmental Issues 


Given the civil war that occurred on the territory of 
the former Yugoslavia, little information was made 
available about the industry-generated environmental 
pollution or the status of environmental remediation. On 
the other hand, it has been reasonable to categorize the 
environmental situation in Serbia and Montenegro as 
being similar to that of other former centrally planned 
economy countries where environmental protection 
issues obtained a much lower status and level of concern 
in past years than in Western European market economy 
countries. Significant soil, water, and atmospheric 
contamination had been caused by the country's heavy 
industry, including mining and other minerals industry 
branches.? The use of low grades of coal and lignite at 
the country's industrial and electric-power generating 
facilities has raised the emmission of sulfur dioxide 
(SO,) to levels that reportedly were twice that in Western 
Europe. Concentrations of both SO, and nitrogen oxide 
(NO,) had been consistently far in excess of safety 
guidelines set by the World Health Organization. 
Uncontained emmissions from the country's nonferrous 
metals processing plants and smelters also contributed to 
acid rain, which has damaged many outlying forested 
areas. 

Because of the civil war and associated international 
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economic embargo of Serbia and Montenegro, funds 
necessary for even routine maintenance of tailings ponds 
and hazardous waste dumps were no longer available and 
the likelihood of a widespread ecolological disaster of 
occurring has significantly increased. 


Production 


Because of international trade sanctions, Serbia and 
Montenegro continued to curtail the production of 
various mineral commodities and durable goods, albeit 
to a lesser degree than in 1993. Compared with the 
sharp decline in industrial output registered in 1993, 
industrial performance in 1994 did show some marked 
improvement. However, recovery to production levels 
of 1991 may not be achieved in the near term as long as 
international sanctions are maintained against Serbia and 
Montenegro. Additionally, the Government's post- 
embargo policies aimed at establishing a market 
economy within the country also could serve as a break 
on high output growth rates in the mineral industry. (See 
table 1.) 


Trade 


The issue of Serbia and Montenegro's official foreign 
commerce and trade was moot from 1992 through 1994 
because of the international trade embargo. In the years 
preceding the dissolution of Yugoslavia and the 
subsequent civil war, the country was an important 
minerals trader in both Eastern and Western Europe. 


Structure of the Mineral Industry 


Table 2 lists the administrative bodies as well as 
subordinate production units of the main branches of the 
country's mineral industry for 1992. (See table 2.) 


Commodity Review 
Metals 


Aluminum and Bauxite.—Serbia and Montenegro's 
bauxite mining, alumina refining, and aluminum 
smelting facilities were located chiefly in Montenegro. 
Rudnici Boksita Niksic operated bauxite mines in 
Montenegro, and RB Kosovo Klina operated mines in 
Serbia. The entire output of the latter operation in the 
past had been exported because of the unsuitability of the 
bauxite for domestic refineries. Apart from the deposits 
exploited by RB Kosovo Klina, which contained a 
refractory-grade diaspore material, Montenegro’s 
monohydrate (boehmitic) bauxite deposits were suitable 
for metallurgical end use. These deposits are lenticular 
or irregular-shaped bodies occurring in Triassic and 
Eocene carbonate rocks. According to official sources, 


764 


in 1994, the production of bauxite practically ceased. 
Output of bauxite in 1993 already had declined by about 
87% compared with that of 1992. In 1994, the 
production of aluminum declined by about 7346 
compared with that of 1993? 


Copper.—Serbia and Macedonia were the former 
Yugoslavia's principal copper-producing areas. Rudarsko 
Topionicki Bazen's (RTB) Bor mining, beneficiation, 
and smelting complex in Serbia accounted for all of the 
country's mine output of copper from its Bor, 
Majdanpek, and Veliki Krivelj open pit mines. Оп 
balance, the country's copper industry in 1994 appeared 
more robust than other branches of the metals-producing 
sector. Compared with that of 1993, the production of 
copper ore in 1994 remained at about the same level. 
However, the output of electrolytic copper for the same 
period increased by more than 40%. 

In the first half of 1994, Serbia and Montenegro 
announced the discovery of new deposits of copper in 
the Bor copper producing region. The new deposits with 
700 million metric tons (Mmt) of ore, reportedly, could 
yield as much as 4 Mmt of copper and significant 
amounts of gold, platinum, and silver. The potential 
annual output of copper at these deposits reportedly 
could raise the production of copper at the Bor Mining 
and Beneficiation Complex by 50,000 metric tons (mt). 


Iron and Steel.—Serbia and Montenegro's iron and 
steel industry was among the sectors of the country's 
minerals industry that continued to show a strong decline 
in 1994. The production of pig iron and crude steel 
declined by 73% and 25%, respectively, compared with 
that of 1993. Denied the important formerly domestic 
markets in the republics of Bosnia and Herzegovina, 
Croatia, Macedonia, and Slovenia, and well as access to 
international commerce, the country's steel industry was 
forced into rapid contraction, marked by several 
industrial closures. 


Lead and Zinc.—Serbia and Montenegro's share of 
the former Yugoslavia's total mine production of lead- 
zinc ore constituted slightly more than 40% in 1990. 
The hydrothermal metasomatic lead-zinc deposits are 
irregular but compact bodies in limestone and silaceous 
rocks that reportedly range from several thousand to 
several Mmt. The Trepca deposit in the Kosovo 
province of Serbia was the country's largest lead-zinc 
deposit. Reportedly, since the mid-1960's, some lead- 
zinc ores and concentrates had been imported to meet the 
needs of the country's smelters and refineries. 
Additionally, some of Serbia and Montenegro's refinery 
capacity had been used to toll refine lead for foreign 
consumers. In 1994, mine production of lead-zinc ore 
declined by about 20% and the output of lead and zinc 
declined by about 30% and 44%, respectively, compared 


with output levels of 1993. 
Industrial Minerals 


Serbia and Montenegro produced a large number of 
industrial minerals that included barite, bentonite, 
gypsum, kaolin, magnesite, and pumice for domestic 
needs as well as exports. 

Reportedly, at yearend 1994, the startup of operations 
was begun at the basalt quarry at Stragari near 
Kursumlija in Serbia. A crushing unit was installed at 
the site in 1993 and the material mined at Stragari is to 
be used in the production of insulation. Potential 
resources of basalt at this site were estimated at 5 
million cubic meters (Mm). 


Mineral Fuels 


The negative trends that were discernible in the 
country's economy and minerals industry during the year 
were generally less descriptive of the country's fuel and 
energy sectors. The decline in the output of coal, 
natural gas, and petroleum, based on yearend results, 
was considerably less than that in the extraction and 
processing of metallic ores and nonmetallic minerals.° 
This was largely because of the "necessity" status of 
mineral fuels for the economy of Serbia and 
Montenegro. In past years, the country was a net 
importer of energy, mainly in the form of natural gas 
and petroleum that had been embargoed since 1992. 
Consequently, greater priority was given for the 
domestic production of fuels. Reportedly, the embargo 
did deny the country's petroleum industry needed 
imports of of chemicals, and spare parts, which caused 
problems for this sector throughout the year.° 


Reserves 


The eventual development and transformation of Serbia 
and Montenegro's economy to a market-based system 
would require a reevaluation of the country's mineral 
resources from a market perspective. Reserves, as 
defined by market economies, are mineral deposits that 
can be mined at a profit under existing conditions with 
existing technology. In centrally planned and other non- 
market economy countries, such as the former 
Yugoslavia, political rather than economic consideration 
was paramount in formulating policies for industrial 
development. Political directives to discover exploitable 
mineral resources may have resulted in possible 
overestimations and other distortions of collected field 
data. For a detailed explanation of the system that was 
used for measuring reserves, see the chapter on Russia 
in this volume. 


Infrastructure 


Serbia and Montenegro had 49,966 kilometers (km) of 
railroads and highways. The country's inland waterway 
system was another important component of this 
network. Although the total length of the inland 
waterway system was not officially reported, a total of 
11.6 Mmt of freight was carried on this system in 1991. 
The railroad system consisted of 3,947 km of 1.435- 
meter gauge track, of which double track and electrified 
track were 277 km and 1,339 km, respectively. The 
highway and road system consisted of 46,019 km of 
paved, gravel, and earth-surfaced road, of which paved, 
gravel and earth-surfaced roads, respectively, were 
26,949 km, 10,373 km, and 8,697 km. The country's 
merchant marine fleet consisted of 43 ships amounting to 
1,449,049 deadweight tons. Pipelines for crude 
petroleum were 415 km in length, while those for 
refinery products and natural gas were 130 km and 
2,110 km, respectively. 


Outlook 


Serbia and Montenegro in the long term could remain 
an important European producer of minerals because of 
its resources of a number of metalliferous and industrial 
minerals. The political future of the country and the 
types of government structures that will emerge are 
difficult to foresee. However, in the post-civil war 
and/or post-embargo period, Serbia and Montenegro will 
require extensive modernization of its infrastructure, 
giving added value to the construction materials and 
structural steels sectors in the country. 


'INDEX (Belgrade), No. 2, Feb. 1995, pp. 2-7. 

"Federal Secretariat for Development, Environment Division. 
Yugoslavia, National Report to the United Nations Conference on 
Environment and Development, 1991. 

*Work cited in footnote 1, p. 11. 

*Mining Journal, London, June 18, 1993, p.441. 

*FBIS. EEU-93-093, May 17, 1993, p. 45, from Belgrade Domestic 
Service, 0752 GMT May 15, 1993. 
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Major Sources of Information 
Privredna Komora Jugoslavije (Yugoslav Chamber of 


Economy) 11001 Belgrade, Terazije 15-23 P.O. Box 
1003 


Savezni Geoloski Zavod (Federal Geological Institute), 
Belgrade, Yugoslavia 
Major Publications 


Indeks (Index), published monthly. 
Statisticki Godisnjak (Statistical Yearbook). 
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ТАВГЕ 1 
SERBIA AND MONTENEGRO: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum: 
Bauxite, weight 940,000 900,000 792,000 102,000 =- 4/ 
Alumina, calcined, weight 269,000 208,000 197,000 r/ 12,000 12,000 
Metal, ingot, primary and secondary 81,000 75,800 r/ 66,900 r/ 25,800 6,850 4/ 


Antimony: 
Mine and concentrate ouput: 


Ore, gross weight 20,000 е/ = == = == 
Sb content of оге | 405 - - - - 
Concentrate, weight 530 е/ == -— == == 
Metal 248 19 10 = 5/ = 5/ 
Bismuth, metal 85 70 60 30 20 
Cadmium kilograms 100,000 e/ 59,600 8,140 6,300 3,000 
Chromite, concentrate (produced largely from imported ores) 11,600 4,250 - = = 
Copper: 
Mine and concentrator output: 
Ore, gross weight thousand tons 26,500 25,800 23,100 18,200 17,900 4/ 
Cu content of ore 132,000 122,000 97,800 68,000 65,000 
Concentrate, weight 542,000 519,000 423,000 298,000 300,000 
Metal: 
Blister and anodes: 
Primary 106,000 95,800 80,000 44,100 60,000 
Remelted 68,300 58,700 48,000 13,300 20,000 
Total 174,000 155,000 128,000 57,400 80,000 
Refined: 
Primary 102,000 95,100 78,600 43,400 61,000 
Remelted 49,200 39,100 36,200 7,890 11,100 
Total 151,000 134,000 115,000 51,300 72,100 4/ 
Gold, refined kilograms 8,170 6,920 7,330 3,330 4,000 
Iron and steel: 
Ore and concentrate: Agglomerate 1,200,000 704,000 551,000 106,000 32,000 
Metal: Ferroalloys: 
Ferronickel 11,900 11,800 6,480 1,280 1,400 
Pig iron 767,000 526,000 512,000 62,500 17,000 4/ 
Crude steel 1,010,000 715,000 665,000 183,000 137,000 4/ 
Semimanufactures 1,860,000 867,000 733,000 174,000 174,000 4/ 
Lead: 
Minc and concentrate output: 
Ore, gross weight (Pb, Zn ore) 1,570,000 1,240,000 804,000 337,000 270,000 4/ 
Pb content of orc 39,000 33,900 22,700 9,230 7,500 
Concentrate, weight 46,000 43,100 25,500 10,700 8,500 
Pb content of concentrate 15,200 е/ 14,200 8,820 3,510 2,800 
Metal: 
Smelter, primary and secondary 70,000 51,000 30,300 8,590 6,500 
Refined, primary and secondary 48,000 44,100 23,300 6,390 4,460 
Magnesium: Metal 5,790 5,360 4,060 == 2,000 
Nickel: Metal, Ni content of Fe Ni 4,200 e/ 4,200 1,860 443 450 
Platinum-group metals: 
Palladium kilograms 130 155 130 72 70 
Platinum do. 21 22 19 10 10 
Selenium do. 59,200 64,100 57,800 27,700 25,000 
Silver do. 85,900 69,900 66,400 25,100 18,300 4/ 
Zinc: 
Zn content of Pb, Zn ore 33,000 31,400 19,700 9,700 7,700 
Concentrator output, weight 51,000 52,600 31,800 14,900 12,000 
Zn content of concentrate 9,500 е/ 10,100 5,950 1,920 1,800 
Refined zinc 61,300 38,600 14,200 6,990 3,900 4/ 
INDUSTRIAL MINERALS 
Asbestos fiber, all grades 1,350 1,770 1,180 314 250 
Cement thousand tons 2,720 2,410 2,040 1,090 1,610 4/ 
Clays: 
Bentonite 5,000 260 200 110 100 
Ceramic clay 61,000 51,200 50,300 23,400 20,000 


See footnotes at end of table. 


TABLE 1--Continued 
SERBIA AND MONTENEGRO: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 
INDUSTRIAL MINERALS--Continued 


Clays:--Continued 
Fire olay: 


Crude 68,000 67,200 96,600 18,500 18,000 
Calcined 20,300 16,600 30,000 4,830 4,500 
Kaolin: 
Crude 143,000 153,000 112,000 36,600 50,000 
Washed 18,000 e/ 11,700 9,300 4,800 5,000 
Feldspar, crude 12,700 9,310 5,110 2,680 2,800 
Gypsum, crude е/ 45,500 42,600 47,900 oo 20,000 
Lime thousand tons 671 680 565 318 369 4/ 
Magnesite: 
Crude do. 252 210 185 55 68 4/ 
Caustic calcined 9,260 10,000 13,000 7,810 
Mica, all grades 802 541 281 68 75 
Nitrogren, N content of ammonia 179,000 170,000 148,000 99,900 150,000 
Pumice and related volanic materials, volanic tuff 150,000 102,000 109,000 74,200 80,000 
Quartz, sand-thousand tons 1,470 1,250 922 270 300 
Salt, all sources 43,800 34,600 46,900 38,900 32,100 4/ 
Sand and gravel excluding glass sand thousand cubic meters 8,660 7,040 $,340 1,670 1,810 4/ 
Sodium compounds: 
Caustic soda 88,400 $1,300 23,200 4,090 4,750 4/ 
Sodium sulfate 20,000 e/ 19,000 10,900 3,670 3,500 
Stone, excluding quartz and quartzite: 
Dimension: Crude: 
Ornamental square meters 356,000 234,000 278,000 213,000 213,000 4/ 
Crushed and broken, n.c.s. thousand cubic meters 4,220 4,060 2,870 1,770 1,800 
Other cubic meters 13,600 10,400 10,000 е/ 5.000 5,000 
Sulfur: e/ “СИС 
Sulfur content of pyrite thousand tons 219 4/ 61 .4/ 3 4/ 1 4/ ] 4/ 


Sulfur--Continued: e/ 
Byproduct: 


Metallurgy . 155 140 130 110 110 
Petroleum 1 1 1 1 1 
Total 375 202 134 114 112 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous thousand tons 137 122 102 73 82 4/ 
Brown do. 676 690 703 531 529 4/ 
Lignite do. 44,700 39,600 39,300 36,800 37,700 4/ 
Natural tion million cubic meters 646 749 846 962 824 4/ 
Petroleum: 
Crude: 
As reported thousand tons 1,060 1,100 1,170 1,150 1,080 4/ 
Converted thousand 42-gallon barrels 7,890 8,160 8,640 8,520 8,000 4/ 
Refinery products е/ do. $5,000 45,000 25,000 15,000 13,800 
e/ Estimated. 


]/ Table includes data available through May 1995. 

2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

3/ In addition to commodities listed, common clay and diatomite also are produced, and tellurium may be recovered as a copper refinery byproduct, 
but available information is inadequate to make reliable estimates of output levels. 

4/ Reported figure. 

5/ less than .25 ton. 


ТАВГЕ 2 
SERBIA AND MONTENEGRO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand of metric tons unless otherwise specified) 


Commodi Major in jes Location of main facilities Annual i 
Alumina Kombinat Aluminijuma Titograd Plant at Titograd, Montenegro 200 
Aluminum do. Smelter at Titograd, Montenegro 100 
Antimony, ores and_concentrates Zajaca, Rudarsko Tapionicarski Bazen — Mines and mills near Zajaca, Serbia 80 
Do. do. Mines and mill at Rajiceva Gora, Serbia 300 
Antimony, metal do Smelter at Zajaca, Serbia 4 
Bauxite Rudnici Boksita, Niksic Mines in Montenegro at Kutsko Brdo, 650 
Zagrad, Biocki Stan, Durakov Dol, 
and other locations 
Coal: 
Bituminous Ibarski Rudnici Kamenog Uglja Mines at Jarando and Usce, near 250 
Baljevac na Ibru, Serbia 
Lignite SOUR Kolubara, Rudarsko Energetsko ^ Opencast mines: Polje B and Polje D 10,000 
Industrijski Kombinat, RO 
Do. Kolubara Povrsinski Kopovi Tamnavski Kopovi (also knkown as 14,000 
Kolubarski Rudnici Lignita), near 
Vreoci, Serbia 
Do. SOUR Elektroprivreda Kosova, RO Opencast mines: Dobro Selo and 2,000 
Kosovo, Proizvodnja Separacija i Belacevac, near Obilic, Serbia 
Transport Uglja 
Cement Becinska Fabrika Cementa Plant at Beocin, Serbia 2,031 
Do. Fabrika Cementa Novi Popovac Plant at Popovac, Serbia 1,613 
Copper Rudarsko Topionicki Bazen Bor Smelter at Bor, Serbia 180 
Do. do. Electrolytic refinery at Bor, Serbia 180 
Do. do. Mine and mill at Bor, Serbia 5,000 ore 
Do. do. Mine and mill at Majdanpek, Serbia 15,000 ore 
Do. do. Mine and mill at Veliki Krivelj, 8,000 ore 
Serbia 
Lead-zinc ore Rudarsko-Metalursko-Hemijski Mines at Ajvalija, Kopanaonik, Badovac; 5,000 
Kombinat za Olovo i Cink Trepca Trepca, Blagodat, Lece; Veliki Majdan, 
Tisovak; and Kisnica, Rudnik, Suplja 
Stena 
Do. do. Mills at Kriva Feja, Lece, Rudnik, Badova 3,160 


Leposavic, Zvecan, and Maravce, 
Suplja Stijena 


Do. Hemijska Industrija Zorka: 
Brskovo, Rudnici Olova i Cinka Mine at Brskovo, Montenegro 500 
Do. Veliki Majdan Rudnik Olova i Cinka Mine at mill near Krupanj, Serbia 250 
Lead, metal Rudarsko Metalursko Hemijski Smelter at Zvecan, Serbia 180 
Kombinat za Olovo i Cink Trepca 
Do. do. Refinery at Zvecan, Serbia 90 
Magnesite, concentrate Rudnici Magnezita "Sumadija" Mine and plant at Sumadija, 20 120 
kilometers northwest of Cacak, Serbia 
Do. Rudnik i Industrija Magnezita Opencast mine at Beli Kamen, 300 
"Strezovce" Strezovce, near Itiova Metrovica, Serbia 
Do. do. Sinter plant at Strezovce | 40 
Do. Magnohrom, Rudnik Magnezita Mine at Bela Stena, Baljevac na 30 
"Magnezit" Ibru, Serbia 
Natural gas million cubic feet — Naftaplin (Naftagas), RO za Natural gasfields in Serbia: 30,000 
Istrazivanje, i Prozvodnju Nafte Kikinda and others 
i Gasa 
Petroleum: 
Crude thousand barrels per day Naftagas, Naftna Industrija Oilfields in Serbia: Kikinda and others 30 
Refined do. Naftagas, Naftna Industrija: 
Do. do. Rafinerija Nafte Pancevo Refinery at Pancevo, Serbia 110 
Do. do. Rafinerija Nafte Novi Sad Refinery at Novi Sad, Serbia 28 
Pig iron Metalurski Kombinat, Smederevo Blast furance at Smederevo, Serbia 720 
Steel, crude do. Plant at Smederevo, Serbia 600 
Zinc metal Rudarsko Metalursko Hemijski Electrolytic plant at Titova Metrovica, 40 
Kombinat Olova i Cinka Trepca, Serbia 
Metalurgija Cinka 


Do. Hemijska Industrija Zorka Electrolytic plant at Sabac, Serbia 40 


THE MINERAL INDUSTRY OF 


SIERRA LEONE 


By Bernadette Michalski! 


Sierra Leone's mineral resources are diverse, however, 
current output is limited to the production and export of 
rutile and its coproducts, bauxite, and the artisinal 
mining of diamonds and gold, listed by order of value. 

The mineral industry generated from 15% to 18% of 
the gross domestic product, 90% of export earnings, and 
employed about 250,000 people before the forces of the 
Revolutionary United Front (RUF) disrupted diamond 
mining operations beginning in 1992 and the bauxite and 
rutile operations in late 1994 and early 1995. 

The Government honored its commitment to the 
economic recovery program suggested by the 
International Monetary Fund (IMF). The rate of inflation 
decelerated from 115% in 1991 to 15% in 1994. Of 
particular concern has been the adoption of more 
stringent laws relating to the mining and marketing of 
precious minerals. In recent years, heavy revenue losses 
attributed to illegal trading in diamonds and gold 
contributed to the country’s significant trade deficits. A 
new mining policy, in effect as of January 1994, offered 
more rigid requirements for licensing miners and 
exporters. Under the new law, higher minimum 
performance standards were set and failure to achieve 
these targets for 3 consecutive months could result in 
license revocation and loss of fees. Incentives were to be 
provided to dealers whose performance exceeds the 
minimum target. 

Environment and resource management were seriously 
hampered by weak regulatory and enforcement capacity. 
Significant environmental problems were evident 
throughout the various sectors of the economy. Land 
degradation from large-scale and artisanal mining was 
pronounced thoughout the interior of the country. 
Coastal mining sites have fared more favorably where 
Sierra Rutile, Ltd. has historically practiced mine site 
rehabilitation programs, including fish farms, 
infrastructure development, апа village relocation 
activities. The village relocation programs have resulted 
in the development of planned villages containing 
improved housing, sanitation, water supply, and 
communal facilities. 

Smuggling activities continued to deny the government 
full revenues from artisinal diamond and gold mining 
operations and official production data for these 
commodities remained little changed. Peak diamond 


production recorded in 1992 was achieved by the 
National Diamond Mining Co., which has since ceased 
operations partly because of rebel activities in the 
Yengema diamond mining district. Reduced bauxite 
output was the result of a diminished market, which 
forced a temporary shutdown of mining activities in 
Spring 1994. (See table 1.) 

The value of Sierra Leone’s mineral exports was 
reported at $108 million? in 1993, equal to 
approximately 90% of total exports for the year. 
Titanium minerals (rutile, ilmenite, and possibly zircon) 
continued to be the Nation’s principal export, valued at 
$62 million, with shipments destined for Western Europe 
and the United States. Bauxite exports earned 
approximately $28 million. While illicit trading of 
diamonds and gold continued, official diamond exports 
were valued at approximately $18 million. 

Petroleum imports were valued at $26.6 million. 
Nonfuel imports were reported at $151 million. 

The mining of bauxite, rutile, and ilmenite remained 
open to foreign investment. In 1993, a 50% interest in 
Sierra Rutile Ltd, a subsidiary of Nord Resources Corp. 
of the United States, was purchased by Consolidated 
Rutile Ltd. of Australia. The new company is known as 
Sierra Rutile Holdings Ltd. 

The Sierra Leone Ore and Metal Co. (SIERMCO), the 
Nation's sole bauxite producer, operated in the southern 
Mokanji area mining deposits within 4 kilometers (km) 
of the Gondama washing plant. Plans for mining the 
Gbonge deposits, 16 km from the washing plant, have 
been reinforced by site preparation undertaken in 1993. 
SIERMCO estimated that the Gbonge deposit will sustain 
mining for 10 to 15 years. Soft bauxite sales in 1994, 
had prompted the company to temporarily cease mining 
for 3 months while reducing its 300,000 metric ton 
stockpile. In the first quarter of 1995, RUF forces' 
incursion into the mine area forced operations to close 
once again. 

Sierra Rutile Holdings Ltd., the former Sierra Rutile, 
Ltd., launched an expansion and land rehabilitation 
program which would raise production to 190,000 metric 
tons per year (mt/a) by 1996. A 40,000 mt/a increase 
was to be achieved by the constuction and 
commissioning of a second dredge and wet concentrator 
in the Gangama deposit. The $72-million expansion was 
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also to include construction of an oil-fired 20-megawatt 
powerplant. 

In early 1995, RUF forces overtook the Gangama 
mine site. While control has changed hands at least twice 
between the Government forces and the RUF at the time 
of this report, security remained questionable. The 
company has chosen to abandon its assets, which are 
estimated by the company to be worth $200 million. In 
spite of this instability, rutile prices did not reflect much 
change as the bulk of Sierra Leone's output was 
committed to long-term contracts and not a spot market. 

The source of diamond production in 1994 was mainly 
from small-scale artisanal mining. While production was 
almost entirely from alluvial deposits, recent interest had 
focused on high-grade Kimberlite pipes in the Yengeme 
and Tongo regions. Diamond Fields Resources obtained 
an exclusive option to develop the Koidu Kimberlite 
project. The company acquired an option to all 
outstanding shares of the Sunshine's Mining Co.’s Sierra 
Leone subsidiary, including technical data and 
Sunshine's past and future rights to the Koidu Kimberlite 
project. Company engineering evaluations placed 
reserves between 2.5 million to 3.5 million carats, about 
one-half of which are estimated to be of gem quality. 
However, their location in the center of RUF activity 
could delay any development. 

The Diamond Corporation of Sierra Leone, a wholly 
owned affiliate of De Beers, announced in August 1994 
that it had secured a permit for diamond mining in a 
15 ,800-square-kilometer off-shore tract for $500,000. 

Alluvial gold has been mined mainly in the streams 
draining the northern Sula Mountains. Official gold 
production figures remained low due to illicit trading. In 
an attempt to reduce smuggling, the government has 
offered 40% of the sales proceeds from impounded gold 
and diamonds to those offering information leading to 
successful arrests. 

Sierra Leone’s sole petroleum refinery was operated at 
one-third capacity in recent years and was closed in 1992 
due to the Nation’s inability to raise capital for crude oil 
imports. This Freetown facility, owned by the Sierra 
Leone Petroleum Refining Co. Ltd, was placed in 
liquidation in early 1994. By yearend, the 10,000-barrel- 
per-day capacity refinery was sold to Unipetrol Nigeria 
PLC for a reported sum of $1.2 million. Unipetrol 
estimated a further investment of $1.5 million to $2.0 
million was necessary to rehabilitate the refinery. 

Proven rutile ore reserves totaled 370 million metric 
tons (Mmt) containing 5.7 Mmt of recoverable rutile in 
1993. Nearly 1 Mmt of recoverable rutile was added to 
proven reserves during that year as a result of 
exploration and ore definition work in the southern 
Gbangbama area and in the northern area near 
Sembehun. 
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Before the closure of the Marampa Mine, the 1.067 
meter (m) narrow-gauge railroad delivered iron ore to 
the port at Pepel, 84 kilometers away. The line remained 
operable, but was in limited use. 

The port at Freetown permitted a draft of almost 10 m 
and serviced most of the country's general cargo and all 
of its petroleum import traffic. The Ports of Niti and 
Pepel were operated by private mining firms and handle 
bulk exports of bauxite, rutile, and, when in production, 
iron ore. 

Sierra Leone was endowed with significant mineral 
potential. Chromite occurred in the Gori Hills near 
Hangha in the Eastern Province. Graphite, iron ore, 
kaolin, lignite, and platinum also offered some potential. 
However, inadequate development and poor resource 
management has earned the country the world's least 
developed status, according to the United Nations. 

In an effort to improve the situation, the IMF 
structural adjustment program was adopted. This has led 
to exchange and trade systems being liberalized, price 
controls being lifted, and revenue collection and 
expenditure control systems being strengthened. Border 
security problems continued to drain resources from the 
economy. The Government estimated that perhaps as 
much as two-thirds of the diamond and gold mining and 
trading activity continued to bypass Government revenue 
collection channels, costing the Government an estimated 
$220 million per year. 

In 1994, nearly one-half of all foreign revenues were 
spent on servicing the foreign debt of $1.2 billion. This 
includes $450 million owed to institutions such as the 
IMF and the African Development Bank, $350 million 
in Government debt, and $400 million owed to trade 
creditors. 

The mining of titanium-bearing sands has been the 
most successful mineral project in the country. Sierra 
Leone's rutile is of high grade, with notably low 
radioactivity. Sierra Rutile Holdings, Ltd. has been 
protected to some extent by its long-term sales contracts 
and high-quality ore during recent low world market 
prices. The RUF siege on the rutile and bauxite mines 
and the consequent abduction of the expatriot employees 
in 1994 and early 1995 has seriously endangered future 
investment in the country. With a large part of the 
surface alluvials exploited, increasingly deeper strata will 
have to be mined for diamonds, necessitating capital 
expenditures beyond the reach of artisinal miners. To 
keep the economic program on course and to attract 
foreign investment, the Government would have to 
remedy the deteriorating security situation in the 
country. 


"Text prepared Apr. 1995. 
?Where appropriate, values have been converted from Sierra Leone 
leones to U.S. dollars at the rate of LEs567.46 - US$1.00 in 1993 and 


LEs578.17=US$1.00in 1994. Freetown, Sierra Leone 


| | Bank of Sierra Leone 
Major Sources of Information Freetown, Sierra Leone 


Ministry of Mines 


TABLE 1 
SIERRA LEONE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 1990 1991 1992 1993 1994 e/ 
Aluminum: Bauxite, gross weight thousand tons 1,430 1,290 1,250 1,170 735 3/ 
Diamond: 
Gem e/ thousand carats 66 160 180 90 155 
Industrial e/ do. 12 83 116 68 100 
Total 4/ do. 78 243 296 158 255 
Gold 4/ kilograms 32 26 92 157 123 
Gypsum e/ l 4,000 4,000 4,000 4,000 4,000 
Petroleum refinery products: 
Liquefied petroleum gas thousand 42-gallon barrels 6 4 6 -—- — 
Gasoline do. 180 125 200 -—- — 
Jetfuel do. 100 100 125 -—- - 
Kerosene do. 30 25 30 Е = 
Distillate fuel do. 375 300 350 — -—- 
Residual fuel do. 300 250 300 — — 
Other do. 1 1 1 - - 
Total do. 992 805 1,010 -—- -— 
Salt e/ thousand tons 200 200 200 200 200 
Titanium: 
Rutile ore and concentrate 96% TiO2, gross weight do. 144 155 149 152 137 3/ 
Ilmenite ore and concentrate 60% TiO2, gross weigh do. 55 60 60 63 47 3/ 
Zircon — 1,100 1,330 — 1,300 3/ 
e/ Estimated. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through Mar. 15, 1995 

3/ Reported figure. 

4/ Data includes only officially reported production. 
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THE MINERAL INDUSTRY OF 


SINGAPORE 


By Pui-Kwan Tse! 


With limited natural resources, Singapore promoted 
itself throughout the world as a place with political 
stability, a well-developed infrastructure, and high- 
quality skilled labor in the Asia-Pacific region. The 
country's market strategy focused on Singapore as a 
regional hub for advanced electronic, aerospace, 
financial service, and oil refining. Singapore became 
one of most important financial centers in the world 
because the country is situated at a strategic location in 
the strong economic growth in the Southeast Asia 
region. The Government hoped to replace Hong Kong 
as regional headquarters for тапу international 
companies' operations in the Asia-Pacific region after 
Hong Kong becomes part of China in 1997. 

Singapore imposed very few tariffs on imports, such 
as cigarettes, alcoholic beverages, automobiles, and 
gasoline. The Government enacted strict, comprehensive 
copyright protection legislation in 1987 and strengthened 
the Trademark Law in 1991. Enforcement of the 
relevant laws continued to improve in 1994. 

In 1994, Singapore's economic growth rebounded to 
10.1% more than that of 1993. The Singaporean 
Government kept its inflation rate low, at 3.1%, in 
1994. The Government introduced a 3% Goods and 
Service Tax in April 1994, which only increased the 
Consumer Price Index to 3% in 1994. 

Petroleum products were Singapore's second most 
important manufacturing output after electronics. 
Petroleum products and mineral fuels were the country's 
largest exports, accounting for about 12% of the total 
exports in 1994. Because of its geographical location, 
at the center of the supply chain from Middle East to 
Asian countries, Singapore was the world's third largest 
refining center after Rotterdam and Houston. Major 
international oil companies, such as Exxon, Mobil, and 
Shell, began building their refineries in Singapore in the 
early 1960's. In 1994, five refineries in Singapore had 
a total refinery capacity slightly more than 1 million 
barrels per day (Mbbl/d). These refineries had the 
capability to process more than 40 different kinds of 
crude oil, ranging from low-sulfur crude oils, mainly 
from the Middle East, to high-sulfur crude oils from 
Asian countries, such as China, Malaysia, and Indonesia. 
Singaporean refineries became the most versatile and 


technologically advanced in the Asia and Pacific region. 

Singapore's refiners invested heavily in expanding and 
upgrading their facilities through Government incentives, 
such as tax reduction, investment allowances, and 
accelerated depreciation for refinery products. 
Therefore, refiners planned to increase total crude oil 
refining capacity by 15% to 1.27 Mbbl/d in 1995. In 
October 1994, Royal Dutch Shell, a subsidiary of Royal 
Dutch Petroleum Co. of the Netherlands and the Shell 
Transport and Trading Co. Plc. of the United Kingdom, 
and Mitsubishi Corp. of Japan began constructing a $800 
million? petrochemical plant at Pulau Seraya. Upon 
completion in 1997, the plant would produce styrene, 
propylene, and other derivatives used to make plastics 
for electronic and household appliances.? 

Singapore Aromatics Co., a joint venture of Esso 
Singapore Private Ltd., a subsidiary of Exxon Oil Co. 
and Amoco Corp., both of the United States, and China 
American Petroleum, began construction of a $900 
million aromatics complex to produce 350,000 metric 
tons (mt) of paraxylene and 900,000 mt of benzene. 
The plant was expected to be in operation by 1997? 

Mobil Oil Co. invested $760 million to build a 
petrochemical plant, including a continuous catalytic 
reformer and an aromatic complex, that commenced in 
production in early 1994.4 

The United States continued to be Singapore's largest 
trading partner and also the largest foreign investor in 
Singapore. The Singaporean economic outlook depends 
on the U.S. economic recovery. Owing to the 
transportation and communication infrastructure, and 
skilled labor force, Singapore has become an excellent 
gateway to the rapidly growing markets of Southeast 
Asia. However, Singapore still needed to move to 
higher-valued manufactured products, such as 
electronics, to maintain its competitive position in the 
region. 


'Text prepared July 1995. 

“Where nescessary, values have been converted from Singapore dollars 
($) to U.S. dollars at the rate of S$1.40=US$1.00in 1994. 

Asia-Pacific Chemical (London). Oct. 1994, p. 12. 

*South-East Asia Mining Letter (London). Nov. 25, 1994, p. 11. 
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THE MINERAL INDUSTRY OF 


SLOVAKIA 


By Walter G. Steblez 


By European standards, Slovakia's production of 
ferroalloys, iron and steel, nonferrous metals, and 
mineral fuels, such as coal and petroleum, was modest. 
The country, however, was a significant regional 
producer of a broad range of industrial minerals for 
domestic and export markets. In 1994, the trans- 
formation of Slovakia's economy from a system of 
central economic planning to a market-based system 
continued with attendant elements, such as declining 
employment, industrial production, and volume of 
foreign trade. On the other hand, a substantial number 
of the country's enterprises reportedly had been 
privatized. Foreign investment in Slovakia's commercial 
operations in 1994 reportedly also was significant. The 
Government of Slovakia continued to implement policies 
and programs concerned with denationalizing and 
rationalizing the economy, but some reforms were 
implemented at a generally slower pace than that adopted 
in the neighboring Czech Republic. Apart from the 
domestic privatization program through the 
Government's State Property Fund, the Government of 
Slovakia continued to encourage foreign investment in 
the country's mineral and other industrial projects by 
allowing joint ventures and the full acquisition of former 
state-owned properties.? 

Industry-generated environmental pollution, including 
that associated with the minerals sectors, remained an 
important issue for the country in 1994. А$ in other 
former centrally planned economy countries of Europe, 
severe air pollution in Slovakia has been caused by the 
use of high-sulfur, low-grade coal and lignite to power 
the country's thermal electric power stations and by the 
country's chemical and metallurgical industries. 
According to sources in the Ministry of the Environment 
(MoE), efforts were to continue to further reduce the 
emission of sulfur dioxide into the atmosphere. Data, 
made available by the MoE, indicated that from 1980-92 
the emission of sulfur dioxide had been reduced by 45% 
to 50%.° 

Despite the division of former Czechoslovakia into 
separate countries, legislation adopted since 1990 to 
protect the environment has remained operative. CSFR 
(Federated Republic of Czechoslovakia) Law No. 309/91 
on the Protection of the Atmosphere from Polluting 
Substances (9/91) codified regulations concerning air 


pollution; defined sources of pollution and set pollution 
limits; defined legal obligations of pollution source 
operators; and defined air pollution control authorities 
and fees and penalties associated with atmospheric 
pollution. Czechoslovak Law on Environment of 12/91 
established the basic definitions and principles regarding 
environmental protection as well as the obligations of 
"legal and physical persons (bodies)" for protecting the 
environment during the use of natural resources. 

In 1994, a consortium of German and Slovak 
companies formed Ekospol Ltd., an environmental 
engineering joint venture, to work in the field of waste 
water purification, waste incineration, and related 
environmentally remedial activities. During the year, an 
agreement also was reached between Slovakia and 
Austria to exchange monitored radiation data obtained in 
each country as part of an effort to gauge radiation 
levels in the region. 

Following major economic adjustments to market 
economy requirements in 1992, the drop in output of 
most mineral commodities in Slovakia appeared to have 
slowed considerably by 1994. The reduced rate of 
production in 1993-94 also was partially the outcome of 
a more cautious approach to implementing market 
economy reforms by the country’s political leadership. 
(See table 1.) 

Despite the increasing orientation of the country's 
foreign commerce toward Western European market 
economy countries in recent years, Russia and other 
former member-countries of the Council for Mutual 
Economic Assistance (CMEA) remained Slovakia's chief 
partners in mineral commodity trade. Russia remained 
Slovakia's principal supplier of natural gas and 
petroleum, and Hungary and Ukraine, respectively, were 
major suppliers of bauxite and iron ore to Slovakia's 
metal industries. Table 2 lists the administrative bodies 
as well as subordinate production units of the main 
branches of the country's mineral industry in 1993. 

Major activities and issues in the metals sector of 
Slovakia's minerals industry in 1994 included an initial 
installment of funds from the European Bank for 
Reconstruction and Development (EBRD) for Slovakia's 
aluminum works at Ziar nad Hronom, Zavod Sloven- 
skeho Narodneho Povstania (ZSNP), to complete the 
construction of a new 132,000-metric-ton-per-year (mt/a) 
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smelter. The entire amount of the loan for this project 
was to be US$110 million. Additionally, the EBRD and 
Norsk Hydro of Norway agreed to directly invest US$30 
million in ZNSP for equity shares in the company 
amounting to 10% for each investor.* 

Reportedly, Keylock Resources Inc. of Canada 
continued to perform survey work for gold at the Banska 
Rozalia Mine in the Banska Hodrusa-Hamre region. In 
1993, Hodrusa Ore Mines (Hodrusa), the state-owned 
mining operation in central Slovakia, announced plans to 
form a joint venture with Keylock Resources Inc. 
(Keylock) of Calgary, Cananda, to mine gold in the 
central part of the country. Hodrusa, a producer of 
copper, gold, and silver, upon achieving full 
privatization in 1994, intended to sell 50% of its shares 
to Keylock. Reportedly, Keylock already had financed 
experimental driling at the Rozalia Mine at Banska 
Bystrica that produced about 66 kilograms (kg) of gold 


in 1992. During the first quarter of 1994, Keylock’s 


exploratory workings at the Banska Rozalia Mine 
apparently was yielding between 10 and 15 kg of gold 
per month.’ 

To ensure secure long-term supplies of iron ore, the 
VSZ Kosice integrated steelworks agreed to complete the 
construction of the Dolinskaya iron ore mining and 
processing complex at Krivoy Rog in the Ukraine. The 
agreement, signed in February 1994, was to allow as 
many as 1,500 workers and specialists from Slovakia to 
take part in the Dolinskaya project. 

Industrial minerals and construction materials 
continued to have a significant role in the country’s 
domestic and export markets. Slovakia’s chief industrial 
mineral products included cement, gypsum, lime, 
magnesite, perlite, and stone. The trend in Central 
Europe of denationalizing and allowing foreign 
ownership of cement plants continued in Slovakia in 
1994 as the Povazske Cement Works in Ladce reportedly 
sold 67% of its shares to Muska Zement of Germany 
(Muska).° Muska was selected from among a number of 
bidders by setting the highest purchasing price offer 
atabout US$12 million and promising to raise output at 
Povazske Cement Works from 450,000 mt/a to 600,000 
mt/a. The demand for cement, industrial minerals, and 
construction materials appeared to be increasing because of 
growing large-scale projects involving both infrastructural 
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modernization and proposed new projects, such as а new 
highway to Western Europe; a major land port near 
Kosice, which would include railway reloading and 
storage facilities, and associated services; and a new 
truck terminal in Bratislava. | 

In 1993, the Government approved a plan for 
denationalizing the country's coal mining industry. 
Under the provisions of this plan, the Ministry of 
Industry would oversee the privatization of the coal 
mining sector beginning in 1994, but would impose 
stricter regulations requiring compliance with 
environmental regulations by industry than had been 
previously the case. It was envisaged that annual coal 
production would be maintained at slightly more than 4 
million metric tons (Mmt), but that the country’s annual 
consumption of coal would eventually decrease from 
about 11 Mmt to slightly more than 6 Mmt. 

Taking into account Slovakia’s transition to a market 
economy, the country’s mineral reserves would have to 
be reevaluated under market economy conditions. As 
defined in market economy countries, reserves are those 
mineral deposits that can be mined at a profit under 
existing conditions with existing technology. In former 
CMEA countries, including Slovakia, the prior policies 
for centrally planned industrial development often had 
more to do with political than economic considerations. 

Slovakia’s mineral industries were expected to 
continue to supply the country with steel, industrial 
minerals, and mineral fuels that gain importance during 
the modernization of the infrastructure and the transition 
of the economy to a market system. 


'Text prepared Aug. 1995. 

*BBC SWB. EEW/0323, Mar. 10, 1994, p. WA/2; from Press Agency 
of the Slovak Republic 1355 gmt, Feb. 28, 1994. 

3———. EEW/0338, June 23, 1994, p. WA/6; from TASR News 
Agency, Bratislava, 1004 gmt, June 13, 1994. 

*Mining Magazine. (London), Sept. 1994, p. 169; and, Alu News 
(Hydro Aluminium). No. 3, Oct. 1993, p. 2. 

*BBC SWB. EEW/0324, Mar. 17, 1994, p. WA/4; from TASR News 
Agency, Bratislava, 1949 gmt, Mar. 7, 1994. 

€— ——. EEW/0321, Feb. 24, 1994, p. WA/2; from Slovakia 1 radio, 
Bratislava, 1900 gmt, Feb. 17, 1994. 


Major Source of Information 


GEOFOND, Bratislava, Slovakia 


ТАВГЕ 1 
SLOVAKIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


99C OQ ОС eye «Toy, 


Aluminum: 
Alumina 175,000 187,000 143,000 140,000 75,000 
Aluminum ingot, prima 0,100 19 40€ 50,40€ 50,000 0,00€ 
Antimony, mine output, 50 content 400 a SC 450 450 400 
оба! meta J 50 $: -— = 


лана СИИ COME 


пе output: 
ss weight 339,000 225,000 340,000 r/ 310,000 r/ 290,000 3/ 
Concentrate: 


oss weight 13,500 11,300 2,210 2,000 2,000 
u content ‚100 ‚500 00 C 
Metal: 
Smelter, primary е/ 4,300 3,500 3,000 3,000 3,000 
хеппеа, primary and seconda 4,60€ C 8, LOC $,000 000 
allium mete ograms j ‚400 c OC ve 506 
oid meta 30. М М : : 
Iron and steel: 
Iron ore: 

oss weight thousand tons 1,730 1,630 1,220 r/ 920 r/ 860 3/ 

е content do. 480 460 c ) г Or б 
Metal: 

Pig iron do. 3,560 3,160 3,020 3,210 r/ 3,330 3/ 
erroalloys, total electric furnace Jo. 5$ б 0 4 
errochromium 00 г 41.200 г ,500 т 0,600 г 48.500 
rude stee thousand tons 4, /80 4,110 600 тг ,//0 т 190 
emimanuiactures ЗО. 20 SC D r D r $C 

Lead, mine output: 
Concentrate, gross weight 3,850 4,630 3,500 3,500 3,500 
Pb content ‚000 2,400 R00 ‚800° ‚800 
Метси 124 75 60 50 50 
Nickel metal, prima ! 400 520 = = 


> > > 


0 
in-tungsten ore, gross wright thousand tons Је @ 50 90 20 
Zinc: 
Mine output: 
Ore, gross weight 212,000 250,000 r/e/ 370,000 300,000 280,000 3/ 


oncentrate, gross weight 5C 5,850 5.900 5,50€ 5,50C 


n content 300 OC ‚100 К: У Е: ut 
Metal, seconc 978 07€ ,000 000 
arite | 87,000 e/ 85,000 31,300 30,000 25,000 


ement, hydraulic thousand tons »/ 80 ‚обо ,20U6 00 00 
aye 
entonite 29,000 25,000 25,000 25,000 25,000 


Kaolin 5,000 « ‚000 ‚000 ‚000 ‚500 
Diamond, synthetic c carats 000 ‚ООС „ООС „ООО 5,000 
Dolomite thousand tons 1,650 € 1,500 e 4,50€ 4,50 4.000 
ertilizer, manufactured: 

Nitrogenous, N content 269,000 175,000 175,000 170,000 170,000 

phosphatic, P202 content ‚000 ‚ООО 0,000 0,000 9,00 

Potassic, K2O content 4,500 ,900 ‚000 ) 000 ) 000 

Mixec ,000 ‚700 ) 000 2,000 0,000 

ypsum and anhydnte, crude 02,00€ ‚000 ‚ООО ,00C 0,00 
ime, hydrated and quicklime thousand tons 070 038 070 070 000 
Magnesite, crude 61,000 8,000 0,000 00,000 00,000 
Nitrogen: N content of ammonia c 0,000 00,000 0,000 53,000 0,00€ 
Perlite 1,000 « 0,00€ 0.000 0,000 ‚000 
Pyrite, gross weight e 00,000 00,000 00,00€ 00,00€ 00,000 
alt 93,000 000 0,000 0,00€ 0,00€ 
tone: 

Limestone and other calcareous stones thousand tons 6,490 4,210 4,500 4,500 4,500 

Quarry stone, not further describec thousand cubic meters 8,390 qt 000 000 000 
colite 6,000 « ,000 e ‚000 ‚000 ,000 


MINERAL FU AND RELA D MATERIA 


Coal, brown and lignite thousand tons 4,770 4,150 4,000 3,500 3,800 
Coke: 


Metallurgical do. 2,010 1,840 1,800 1,880 r/ 1,900 3/ 
Unspecifiec Jo. 70 70 00 
as, manufactured, coke oven million cubic meters c 3 200 20€ JOU 
etroieum: 
Crude: 
Ás reported thousand tons 73 72 70 70 70 
onvertec thousand 42Z-galion barreis 45 58 € 4 : А 


ee footnotes at end ої table. 


TABLE 1--Continued 
SLOVAKIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


ommodi VOU) eye eve ОС ООА 
MINERAL FUELS AND RELA D MA RIALS--Continuec 
Refinery products Jo. 10,00€ 10,50€ 10,50€ 10,50€ 10,500 
stimated. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Table includes data available through July 1995. In addition to the commodities listed, arsenic, diatomite, feldspar, illite, sodium 
compounds, sulfur, sulfuric acid, and talc are produced, but information is inadequate to make reliable estimates of output. 
3/ Reported figure. 
4/ May include some FeCrSi and FeNi, if any was produced. 


TABLE 2 
SLOVAKIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand of metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies 1/ Location of Main facilities 2/ capacity 
Aluminum SNP Aluminum Works Ziar and Hronom, central Slovakia 60 
Antimony, ore Liptovska Dubrava Central Slovakia 50 
Do. Pezinok West Slovakia 50 
Smelter Vajskova Central Slovakia 2 
Cement Lietavska Lucka, Stupava, and Turna Slovakia 5,400 
Coal: 
Brown ULB administration Prievidza, central Slovakia 6,800 
Copper: 
Ore Slovinky, Hodrusa-Hamre, and Rudnany Central Slovakia 500 
Refinery Krompachy Central Slovakia 27 
Galium kilograms SNP Aluminum Works Ziar and Hronom, central Slovakia 4,000 
Iron: 
Ore Nizana Slana and Rudnany Central Slovakia 1,600 
Concentrate do. do. 1,300 
Lead-zinc, ore Banska Stiavnica Central Slovakia 200 
Magnesite SMZ administration East Slovakia 550 
Mercury metric tons Dubnik, Malachov, and Rudnany Central Slovakia 150 
Nickel, smelter Niklova Huta Sered, south Slovakia 5 
Petroleum: 
Refinery Bratislava, Strazske, and Zvolen Slovakia NA 
Steel, crude Vychodoslvenske Zeleziarne sp 
(East Slovak Iron and Steel Works) Slovakia, Kosice 4,000 
Do. Svermove zeleziarne Slovakia, Podbrezova 600 
NA Not available. 


1/ All mining companies are Government owned. 
2/ Names and locations of mines and crude oil refineries are identical. 


THE MINERAL INDUSTRY OF 


SLOVENIA 


By Walter G. Steblez! 


Slovenia was a modest producer of minerals within the 
framework of the minerals industry in the former 
Yugoslavia. Although industrial minerals and fossil 
fuels were produced to meet Slovenia's industrial 
requirements, the country was a net importer of many of 
these commodities. Reportedly, Slovenia had the most 
modern and technologically advanced fabricating 
industry among the republics of the former Yugoslavia 
and a per capita national income equal to about twice the 
average of the former Yugoslavia. 

Following the dissolution of the Republic of 
Yugoslavia in 1991, the Government of Slovenia focused 
its efforts to limit economic dislocations, in terms of 
employment, production, and foreign commerce. 
Concurrently, the Government sought to limit the rate of 
inflation and to bring the country's economy in line with 
Western European market practices. Enterprises in the 
country's mineral industries no longer were required to 
produce at all costs, as many of them did under central 
planning in the former Yugoslavia. Closure of 
unprofitable operations reportedly would be continued as 
had been the case with mercury and uranium mining. 
Also, the Government reportedly attempted to create 
financial incentives for foreign investors relative to the 
country's steel industry. 

Major concern over environmental issues in Slovenia 
reportedly had warranted the inclusion of provisions for 
protecting the environment in the country's new 
constitution. The constitution stressed the importance of 
protecting Ше environment and defined the 
Government's role in controlling the quality of the 
country's environment. In 1993, a draft of the 
Environmental Protection Law outlined the 
Government's general policies for protecting the 
environnient and specified systems for commercial 
natural resource use, the establishment of an inspection 
directorate, and the establishment of provisions for 
monitoring, environmental impact assessments, and 
research. The Slovenian Ministry of Environmental 
Protection and Physical Planning was established to 
undertake this work. Major sources of pollution 
included the use of lignite and brown coal, nonferrous 
metals processing, and the petrochemical sectors. 

The production table for Slovenia was compiled from 
data presented їп  "Statisticni Letopis Republike 
Slovenije" (The Statistical Abstract of the Republic of 


Slovenia) for 1993 and in a variety of earlier statistical 
publication of the former Yugoslavia through 1991. (See 
table 1.) 

The former domestic Yugoslav market was an 
important element in Slovenia's mineral trade. With the 
dissolution of Yugoslavia, commerce with the country's 
former domestic trading partners became classified as 
foreign trade. Moreover, most trade with Slovenia's 
former trading partners in the former republics of 
Yugoslavia had become untenable because of the civil 
wars in the Republics of Bosnia and Herzegovina and 
Croatia in 1991-93. Additionally, international trade 
embargoes were levied against Serbia and Montenegro 
of the former Yugoslav federation, which also were 
Slovenia's traditional commercial partners. 
Consequently, Slovenia oriented its trade to a greater 
degree toward markets in the European Union. 

Table 2 lists the apparent administrative bodies as well 
as subordinate production units of the main branches of 
the country's mineral industry in 1993. (See table 2.) 

Aluminum and steel were the major metal commodities 
produced in Slovenia. Slovenia produced alumina and 
aluminum at the refinery and smelter operated by Unial, 
Tvornica Glinice i Aliminija Boris Kidric in Kidricevo. 
Lacking a domestic bauxite mining industry, Slovenia in 
past years relied on other republics of the former 
Yugoslavia as suppliers of bauxite and other major 
minerals. Consequently, the need to obtain new sources 
of bauxite continued to be a concern for the country's 
aluminum industry. 

Slovenia's steel industry consisted of three steel mills 
operated by Zdruzeno Podjetje Slovenske Zeljezare at 
Jesenice, Ravna na Kuroskem, and Store. The combined 
capacity at these facilities was about 800,000 metric tons 
per year (mt/a) of steel. Although open-hearth steel 
capacity at the Jesenice steel mill amounted to about 
300,000 mt/a, only a small portion of this capacity had 
been utilized in recent years. More than 90% of the 
steel produced in the country was at electric furnaces at 
the three steel mills that used steel scrap as a feedstock. 
Ferroalloys were produced at the Tovarna Dusika Ruse 
ferroalloys plant. In recent years, the production of 
ferrosilicon was reported to have been reduced by 75% 
to about 4,000 mt/a; that of ferrochromium was reduced 
by about 50% to about 8,000 mt/a, one-half of which 
has been designated for export. The company reportedly 
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also produced very small quantities of low-carbon 
ferrochromium and ferrosilicomanganese. Most of the 
company's ferrochromium production has been sold 
directly to the country's stainless steel producer, 
Slovenia Steel; some reportedly has been exported to 
Austria. On the other hand, the country's entire output 
of ferrosilicon has been consumed by its domestic steel 
producers. 

Apart from being a substantial producer of glass sand 
(about 400,000 mt/a), Slovenia was a modest producer 
of clays, gypsum, ornamental stone, and other industrial 
minerals, mostly for domestic uses. 

Slovenia was the only republic in the former Yugoslav 
federation to have produced all forms of commercial 
energy: coal, lignite, natural gas, petroleum, and 
uranium. The production of uranium, however, was 
discontinued in 1991. The country generated electricity 
by means of hydroelectric power stations and 
conventional as well as nuclear thermal electric power 
stations. In December 1993, the management of 
Elektrogospodarstvo Slovenije reportedly announced 
plans to close the country’s nuclear power station at 
Krsko owing to a shortage of capital to operate the 
facility and the lack of a suitable location to store 
radioactive waste. 

The transformation of Slovenia’s economy to a market- 
based system will involve a reevaluation of the country’s 
mineral resources from a market perspective. For a 
detailed description of the system that was used to 
measure reserves in the former Yugoslavia, see the chapter 
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on the Mineral Industry of Russia in this series. 

Slovenia had not been severely affected by the civil 
war that occurred in the former Yugoslavia, and the 
country’s industries and infrastructure remained mostly 
intact. Because of  Slovenia's relatively advanced 
industry and infrastructure, the country has been 
adapting more easily to Western European economic 
practices than most other former centrally planned 
economy countries in Central Europe. The country's 
mineral industries, apart from the steel industry, will 
likely have even a smaller profile in the economy than in 
previous years. 


"Text prepared іп Apr. 1995. 
Major Sources of Information 


Mining Institute of Ljubljana 
Ljubljana, Slovenia 


Major Publications 


Rudarsko-Matalurski Zbornik (Mining апа 
Metallurgy Quarterly for geology, mining, and 
Metallurgy) Ljubljana, Slovenia. 
Statisticni Letopis Republike Slovenije (Statistical 
Abstract of the Republic of Slovenia) Ljubljana, 
Slovenia. 


ТАВГЕ 1 
SLOVENIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Quartz, quartzite, glass sand: 


Quartz and quartzite 11,400 12,000 10,000 10,000 10,000 
Glass sand 390,000 350,000 300,000 200,000 200,000 
Total 401,400 362,000 310,000 210,000 210,000 
Salt, all sources e/ 3,500 8,000 8,000 8,000 8,000 
Sand and gravel, excluding glass sand 
thousand cubic meters 2,520 2,300 2,000 2,000 2,000 
Stone, excluding quartz and quartzite: е/ 
Dimension: Crude: 
Ornamental cubic meters 359,000 382,000 300,000 300,000 300,000 
Other do. 3,500 3,000 3,000 3,000 3,000 
Crushed and brown, n.e.s. thousand cubic meters 1,700 1,500 1,000 1,000 1,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Brown coal thousand tons 1,370 1,250 1,100 1,100 1,100 
Lignite do. 4,210 3,910 4,000 4,000 4,000 
Natural gas, gross producing million cubic meters 24 19 20 20 20 
Petroleum: 
Crude: 
As reported thousand tons 2,550 2,400 2,400 2,400 2,400 
Converted thousand 42gallon barrels 19,000 18,000 18,000 18,000 18,000 
Refinery products е/ do. 4,700 3,800 3,800 3,500 3,500 
c/ Estimated. 


1/ Table includes data available through Apr. 1995. 


2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mincs to threc significant digits; may not add to totals shown. 
3/ In addition to commodities listed, common clay also was produced, but available information is inadequate to make reliable estimates of output levels. 


Commodity 3/ 1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum: 
Alumina 83,000 48,000 45,000 40,000 40,000 
Metal, ingot; primary and secondary 99,500 90,200 85,000 80,000 80,000 
Iron and steel: 
Metal: 
Ferroalloys: 
Ferrochromium 16,700 12,500 17,100 9,000 9,000 
Ferrosilicocalcium 835 500 400 200 200 
Ferrosilicon 16,900 16,000 14,000 12,000 12,000 
Crude steel: 
From electric furnaces 504,000 287,000 300,000 300,000 300,000 
Semimanufactures e/ 300,000 200,000 100,000 100,000 100,000 
Lead: 

Mine and concentrator output: 

Ore, gross weight (Pb-Zn ore) 137,000 162,000 152,000 - - 
Pb content of ores 2,240 2,600 2,000 =æ == 
Concentrate, weight 2,740 2,500 1,770 == == 

Metal: 

Smelter, primary and secondary 23,700 15,000 6,000 6,000 6,000 

Refined, primary and secondary 12,200 9,5770 4,000 4,000 4,000 
Mercury e/ kilograms 37,000 9,000 7,000 =» == 
Silver do. 1,430 800 400 - - 
Uranium: 

Minc output, gross weight ore 80,500 == == - - 
Concentrate 58 = -- = — 
U308 content е/ 40 == - - - 

Zine: 

Zinc content of PbZn ore 4,100 2,500 1,550 - - 

Concentrate output, weight 6,260 6,000 5,570 - - 

Zn alloys from smelter e/ 3,000 3,000 2,500 2,500 2,500 

INDUSTRIAL MINERALS 
Cement thousand tons 1,140 973 950 950 1,000 
Clays: 3/ 

Ceramic clay, crude 2,940 2,500 2,500 2,000 2,000 
Fire clay, crude 3,120 3,000 3,000 3,000 3,000 
Kaolin: 

Crude 13,600 15,000 15,000 10,000 10,000 
Washed e/ 5,000 5,000 5,000 4,000 4,000 
Gypsum, crude е/ 16,000 12,000 10,000 10,000 10,000 
Lime thousand tons 472 350 250 250 300 
Pumice and related materials, volcanic tuff е/ 100,000 90,000 50,000 40,000 40,000 


Digitized by Google 


THE MINERAL INDUSTRY OF 


SOLOMON ISLANDS 


By Travis О. Lyday! 


The economy of the Solomon Islands is small and 
predominantly agrarian. Agriculture accounted for about 
60% of the country’s Gross Domestic Product. 
Although the islands are considered to have abundant 
mineral resources, mineral production was limited in 
1994 to small quantities of clays, crushed stone, and 
sand and gravel used in domestic construction and minor 
amounts of alluvial gold with contained silver. 

Though the Solomon Archipelago was named in the 
16 century for the legendary gold mines of King 
Solomon, the Melanesian state has had only minor gold 
production. A relatively large gold mining operation 
was begun at Mavu, on the Chovohio River 30 
kilometers (km) southeast of the capital city of Honiara 
on Guadalcanal Island in November 1985, with a 
recovery plant opening in early 1986. However, the 
operation, a joint venture of the Australian firm Zanex 
Ltd. (70%) with the local firm Mavu Gold Development 
Ltd. (30%), was closed in 1987 owing to devastation 
caused by a severe tropical cyclone. The joint venture 
produced only 40 kilograms (kg) of gold. 

Saracen Minerals NL, a wholly owned subsidiary of 
Australia’s Crusader Ltd., was awarded in June 1994 the 
prospecting license for the Gold Ridge gold prospect, 
about 25 km south of Honiara. Saracen was the 
successful bidder over nine other Australian firms vying 
to develop the proposed 1,000-kilograms-per-year (kg/a) 
open-cut gold mine that was relinquished in 1993 upon 
Green Equity Investors Mining Pty. Ltd.’s withdrawal. 


The prospect had been idle since 1993 when Green 
Equity acquired full ownership of both Arimco NL (now 
Australian Resources and Mining Co. NL) and Cyprus 
Gold Australia Corp., which had been developing the 
mine in equal partnership following their favorable 
feasibility study in early 1992.? 

Although a 1,000-kg/a mine at Gold Ridge would be 
small by world standards, it nevertheless would have a 
significant role in the economic development of the 
Solomons. Currently, the mining sector contributes less 
than 1% to the country's export earnings. Export 
earnings from gold produced at Gold Ridge were 
expected to increase the sector's share sufficiently to 
become the country's third largest, after fishing and 
forestry, and accounting for about 15% of the total. 

Essential elements of the transportation infrastructure 
include about 2,100 km of roads, including 30 km of 
sealed, 290 km of gravel, 980 km of earth, and 800 km 
of private logging and plantation roads of varied 
construction. There are 2 permanent-surface airports, 
out of 30 in the country, and 2 shipping ports, Honiara 
and Ringi Cove. Electric generating capacity was 21 
megawatts and produced power at the approximate level 
of 115 kilowatt-hours per capita in 1990.? 


"Text prepared July 1995. 

*Mining Journal (London). V. 323, No. 8282, July 1, 1994, p. 4. 

*U.S. Central Intelligence Agency, Washington, DC: The World Fact 
Book 1994, p. 361. 
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THE MINERAL INDUSTRY OF 


SOUTH AFRICA 


By Hendrik G. van Oss! 


South Africa in 1994 was one of the world's major 
mining and mineral processing nations. Apart from 
having by far the largest production of gold, South 
Africa was the largest or among the dominant producers 
of many other mineral commodities. World-class output 
of metallic minerals included ores and/or smelted 
products of antimony, chromium, iron, manganese, 
platinum-group metals (PGM), titanium, uranium, 
vanadium, and zirconium. Important output of industrial 
minerals included  andalusite, asbestos, diamond, 
dimension stone, fluorspar, phosphate rock, and 
vermiculite. South Africa was a major producer and the 
world's third largest exporter of coal. It was also the 
largest producer of liquid fuels and petrochemicals 
derived from coal. South Africa's well-developed railing 
and port infrastructure served both the domestic minerals 
industry and those in neighboring countries. 

As with virtually all other facets of the economy, 
South Africa's mineral production and trade has long 
been affected by the Government's Apartheid policies. 
Progressive elimination of these racial policies in recent 
years culminated in the country holding its first all-race 
elections in April 1994. As expected, a majority in 
Parliament went to the hitherto opposition African 
National Congress (ANC) party. An interim Government 
was formed, dominated by the ANC, but which included 
representation by the former ruling National Party. The 
National Party retained the portfolio of the Ministry of 
Mineral and Energy Affairs. Enacted changes to mining 
and related economic policies were relatively few during 
the year, but a number of major policy changes were 
proposed and debated, some of which had the potential 
to profoundly change the minerals industry. 

Enhanced political and economic expectations led to a 
large amount of labor unrest during the year, which 
affected a number of mines and processing facilities. 
Removal of economic sanctions against South Africa led 
to improved trade relations with a number of countries. 

Mineral commodities continued to be the cornerstone 
of the South African economy. Total sales of crude or 
primary minerals in 1994, as reported by the South 
African Minerals Bureau, amounted to about $15.1 
billion.? Exports accounted for almost $12.1 billion of 
this, including gold worth $7.0 billion. South Africa 
also had important production of a number of secondary 
or processed mineral commodities, notably ferroalloys 


and steel, cement, manufactured fertilizers, and refined 
petroleum products (from both coal and crude 
petroleum). Data were incomplete on the total value of 
these products, but it was estimated that such totaled 
about $10.5 billion, including exports of about $5 
billion. Almost 90% of South Africa’s electricity was 
generated from coal and about 6% from uranium; 
electricity sales in 1994 amounted to $4.3 billion. By 
comparison, South Africa’s gross domestic product in 
1994 was $122 billion, and total exports were $25 
billion. 

The South African minerals industry was unusual in 
that the bulk of production is controlled by five mining 
houses. These houses also had major holdings in most 
other sectors of the South African economy. The legal 
and regulatory framework that favored this arrangement 
was expected to be reevaluated by the new Government. 
In late 1993, proposals for a Reconstruction and 
Development Program were drafted by the ANC and its 
mining component was sent to the major mining 
companies and other industrial concerns for their 
comments. Further drafts were issued late in 1994. 
Perhaps in anticipation of political and economic changes 
to come, some of the major mining houses were 
divesting themselves of their nonmining subsidiaries—a 
process referred to as "unbundling" by the local press. 
They also were expanding their activities overseas—a 
process greatly aided by the rapid removal of economic 
sanctions against South Africa. An example of this was 
Gencor Ltd., which purchased the mining assets of 
Billiton Ltd., a subsidiary of Royal Dutch/Shell. Anglo 
American Corp. of South Africa proposed divesting itself 
of much of Johannesburg Consolidated Investments Co. 
Ltd. 


Government Policies and Programs 


The Ministry of Mineral and Energy  Affairs' 
Department of Mineral and Energy Affairs (DMEA) was 
the primary Government entity responsible for oversight 
of the country's mineral industry. Within DMEA were 
the Mineral Rights and Management Services Chief 
Directorate, which was responsible for liaison and 
information and the registration of mining titles; the 
Minerals Bureau Directorate, which was responsible for 
collecting, classifying, and analyzing mineral data; and 
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the Energy Chief Directorate, which promoted the 
optimum utilization of energy resources. The 
Government Mining Engineer and the Mining Branch 
were responsible for mine health and safety issues. Nine 
newly created Regional Directorates issued prospecting 
permits, inspected mineral operations and mine 
rehabilitation sites, and ensured compliance with 
environmental regulations. A Mine Environment Control 
and Rehabilitation Chief Directorate was to be 
established in 1994, 

The Council for Mineral Technology (Mintek) and the 
Council for Scientific and Industrial Research (CSIR) 
conducted minerals, mineral processing, and 
environmental research. The former Chamber of Mines 
Research Organization (COMRO) was incorporated as 
the Mining Technology arm of the CSIR. The ANC’s 
Minerals and Energy Policy Centre (MEPC) continued 
to act as an advisory think tank to the Government, but 
its long-term future was uncertain. 

Notwithstanding major political changes in the 
country, the South African mineral industry operated 
under substantially the same laws in 1994 as in 1993. 
These include the Mining Titles Registration Act, 1967; 
Mining Rights Act, 1967; Central Energy Fund Act, 
1977; Petroleum Products Act, 1977; Nuclear Energy 
Act, 1982; Diamonds Act, 1986; Electricity Act, 1987; 
Mineral Technology Act, 1989; Minerals Act, 1991; and 
Minerals Amendment Act, 1993. The Liquid Fuels and 
Oil Act, 1947, was repealed in February by the Liquid 
Fuels and ОП Repeal Act, 1993. Revisions to the 
Nuclear Energy Act, 1982, as amended in the Nuclear 
Energy Act, 1993, were to come into effect during 1994. 
A number of these laws were expecetd to be subject to 
review. 

Under the new Minerals Act, all mines had to reapply 
for mining permits by January 1994. Corporate tax rates 
were reduced to 35% to encourage investment, but the 
mining industry was assessed a one-time Transition Levy 
of 576, related to the elections. In July, the so-called 
Leon Commission opened hearings on issues of mine 
safety, health, and compensation to study existing 
regulations. The Commission's report was expected by 
yearend. 

Historically, the energy crises of the 1970's and the 
effect of international sanctions on South Africa's supply 
of imported crude oil had resulted in Government 
involvement in most aspects of the oil and gas industry, 
particularly in efforts to achieve energy self-sufficiency. 
Oil companies were obliged to buy all of Sasol Mining 
(Pty.) Ltd.'s (SASOL) synthetic fuel (synfuels) 
production, and prices of fuels and some petroleum 
products were controlled. Deregulation of the industry 
was being considered by the Government in 1993. Of 
particular concern was the disposition of the synfuels 
production of SASOL and the Mossel Bay Gas Project 
(Mossgas), and the Atomic Energy Corp.'s (AEC) Z- 
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plant at Pelindaba. SASOL and Mossgass were being 
mooted for privatization. The Z-plant was planned to be 
closed. 


Environmental Issues 


Reclamation plans and environmental impact 
statements were required for existing and proposed 
mineral operations. Emissions were being reduced at the 
country's smelters. One company developed a bio- 
oxidation process to reduce arsenic emissions at a small 
gold mine; the process has subsequently been adopted by 
some other mines overseas. А number of gold mines' 
tailings piles were being reprocessed and/or 
rehabilitated. Feasibility studies were underway to install 
scrubbers at the country’s many large coal-fired 
powerplants, although the cost of such retrofits was 
expected to be prohibitive. New mining projects were 
under increased environmental scrutiny. Underground 
development was being considered for the Gamsburg 
zinc deposit that could more economically be mined as 
an open pit. An independent committee recommended 
against the issuance of a mining permit for the St. Lucia 
titaniferous sands project in an environmentally sensitive 
part of the northern Natal coastline, although the 
Government still had to render a final decision. A 
proposed new steel plant for Saldanha Bay was being 
opposed on environmental grounds. 


Production 


South Africa in 1994 was one of the largest and most 
diverse minerals producers in the world. As shown in 
table 1, output levels in 1994 were mixed. Most notably, 
production of gold fell dramatically, largely because of 
a large number of wildcat strikes, but also, in some 
mines, due to declining grades. Strikes also hurt output 
of PGM, and of titanium and zirconium ores. Output of 
chromite, manganese and vanadium ores, and derived 
ferroalloys and chemicals, increased significantly, driven 
by strong export demand. Steel production, in contrast, 
was constrained by poor domestic market conditions. 

Among industrial minerals, asbestos output continued 
to decline in step with an ever diminishing world 
market. Cement output increased modestly, partly in 
anticipation of major growth in domestic housing starts 
and because of demand from some major construction 
projects in the metals sector. A relatively strong world 
market in the first half of the year allowed a modest 
increase in diamond output, although overall production 
by the major company was still administratively 
constrained. Fluorspar production fell, reflecting the 
cessation of production late in 1993 of a major mine and 
its formal closure in early 1994. Strong domestic and 
very strong export demand for steam coal led to a large 
increase in coal production during the year; output of 


anthracite, however, fell. 
Trade 


Complete trade data for South Africa were unavailable 
for 1994 and official trade tables for 1993 were for the 
Southern African Customs Union, which included 
Botswana, Lesotho, Namibia, and Swaziland. South 
Africa likely accounted for more than 90% of the trade 
reported. Customs Union data excluded trade among the 
members, and data for certain key mineral commodities 
were either excluded or aggregated into general totals in 
the tables. However, export daia for most crude or 
primary minerals (and a few processed products) were 
available from the South African Minerals Bureau. 

Exports accounted for 80% of total primary minerals 
sales revenues of $15.1 billion in 1994, and about 48% 
of total estimated secondary or processed mineral sales 
of about $10.5 billion. Mineral commodities accounted 
for almost 70% of South Africa's total exports for the 
year. 

It appeared that mineral export revenues benefitted 
from generally much improved world prices in 1994. 
However, for some commodities, improved prices were 
offset by production decreases. The most notable offset 
was in gold, where a 6% decline in output more than 
countered the 6.4% increase in average gold price for 
the year; exports in 1994 were worth $7.03 billion. Gold 
constrained the total growth of crude mineral exports to 
3%; it would have been almost 8% had gold output been 
at 1993 levels. 

After gold, the most valuable crude mineral exports 
were PGM ($1.62 billion) and coal ($1.38 billion). Iron 
оге exports were worth almost $300 million. Although 
individual data were officially withheld, exports of 
diamond, and titanium and zirconium minerals accounted 
for most of the $1.12 billion reported by the Minerals 
Bureau for "miscellaneous" mineral exports. In the 
value-added sector, exports of steel and ferroalloys were 
major components, at an estimated $2 billion and $1 
billion, respectively. Although details were unavailable, 
liquid mineral fuel exports were estimated at about $1.6 
billion. 

Data for exports of South African mineral commodities 
to the United States were incomplete and excluded trade 
via third countries. The bulk of the imports in terms of 
value was in various ferrous metals ores and ferroalloys, 
diamond, uranium, and, possibly, gold. 

Removal of economic sanctions was the main reason 
South Africa's total imports increased 19% to $23.4 
billion. Detailed data for 1994 were unavailable but 
much of this increase appeared to have been in consumer 
goods. In 1993, mineral commodity imports were 
reported at about $1 billion, but the data appeared 
incomplete. It was likely that mineral fuel imports, 
especially crude petroleum, in 1994 significantly 


exceeded the $74 million reported for 1993. Imports of 
primary steel increased by 51% by mass in 1994 and 
were worth about $220 million. It was estimated that 
imports of most other mineral commodities were at 
levels comparable to those in 1993. 

South Africa was the largest export market for U.S. 
products and services in sub-Saharan Africa. In 1993, 
reported direct U.S. mineral exports to South Africa 
were about $210 million, primarily steel and steel scrap, 
refined petroleum products, and coking coal. The United 
States also had significant sales to South Africa of 
mining and milling machinery. 


Structure of the Mineral Industry 


The South African mining industry continued to be 
dominated by five major mining investment groups: 
Anglo American Corp. (AAC); Anglovaal Ltd.; Gencor; 
Gold Fields of South Africa Ltd. (GFSA); Johannesburg 
Consolidated Investment Co. Ltd. (JCI); and Rand Mines 
Ltd. (See table 2.) The groups, often referred to as 
mining houses, were members of the Chamber of Mines 
of South Africa. 

Other Chamber of Mines members included the 
majority of remaining gold and coal mines and a number 
of producers of other mineral commodities. The 
Chamber of Mines was responsible for a variety of 
advisory and service functions. One of the main 
activities of the Chamber was the annual wage 
negotiations between member mines and the National 
Union of Mineworkers (NUM). The Rand Refinery, the 
largest gold refinery in the world, was affiliated with the 
Chamber. 

The South African mineral industry was dynamic, 
marked by numerous changes in corporate ownership 
and joint ventures and active trading on the 
Johannesburg Stock Exchange. Gencor unbundled its 
consumer products, energy, forest products, and 
investment divisions. ААС proposed to divest its 39.7% 
interest in JCI after appropriate tax law changes, 
anticipated by late 1994. JCI would be split into three 
entities: one would control the nonmining industrial 
assets. Another (JCI Ltd.) would control all of the 
mining assets save platinum and diamonds. The third 
was to comprise JCI's platinum and diamond assets and 
would be retained by AAC. A management restructuring 
occurred at Randgold. 

The largest foreign-owned mining group operating in 
South Africa was Rio Tinto Zinc Corp. Plc. of the 
United Kingdom, which jointly owned, with AAC, the 
Palabora copper mine in northeastern Transvaal, one of 
the largest copper mines in the world. RTZ was also a 
50% shareholder in Richards Bay Minerals Ltd. (RBM), 
a major world producer of mineral sands, with 
operations in the coastal areas of Natal Province. 

According to the Chamber of Mines, the overall South 
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African mining industry employed an average of 610,026 
in 1994—about 1% fewer than in 1993 and about 20% 
fewer than in the mid-1980's. For Chamber member 
companies only, an average of 346,648 workers were 
employed by the gold mines in 1994; 54,662 by the coal 
mines; and 110,883 at other mines. Overall, this was a 
3.7% increase from Chamber staffing levels in 1993 and 
the first overall increase since 1988. Wages in 1994 for 
Chamber member employees totaled about $2.32 billion. 
The Employment Bureau of Africa (TEBA) continued to 
recruit unskilled and semiskilled workers throughout 
southern Africa for members of the Chamber of Mines. 
In 1994, the Chamber of Mines reported that 
approximately 166,000 mineworkers were from outside 
South Africa, including about 87,000 from Lesotho and 
51,000 from Mozambique. Wages repatriated by or on 
behalf of these workers were major sources of foreign 
exchange for these countries. 


Commodity Review 
Metals 


Aluminum. —Primary aluminum production continued 
to be entirely by Aluminum South Africa (Pty.) Ltd. 
(Alusaf) from its Bayside smelter at Richards Bay. 
Output fell slightly during the year. Alusaf made rapid 
progress with construction of the new 466,000 metric 
ton per year (mt/a) Hillside smelter, also at Richards 
Bay. Construction had started in mid-1993 with first 
metal production scheduled for late 1995, but by yearend 
1994, the startup date had been advanced to mid-1995. 
Gencor, the controlling owner, had signed long-term 
contracts with Alcoa of Australia Ltd. and Billiton to 
supply 500,000 mt/a and 400,000 mt/a alumina, 
respectively. In turn, Alcoa and Billiton be major 
consumers of the smelter's output. Despite the purchase 
of Billiton by Gencor, no plans were announced to alter 
the alumina supply arrangements. 

The Hillside smelter construction project reportedly 
would require 100,000 metric tons (mt) of steel and 
280,000 cubic meters (m?) of concrete and thus was a 
significant boost to the South African steel and cement 
sector. Shiploading and unloading facilities at Richards 
Bay were upgraded in anticipation of an eventual influx 
of 1.2 million metric tons per year (Mmt/a) of alumina 
and 200,000 mt/a petroleum coke, compared with 
existing imports of 340,000 mt/a and 30,000 mt/a, 
respectively. 

Prior to commencing construction at Hillside, Alusaf 
had signed an emissions agreement with the 
Government, which limited emissions (particularly of 
fluorides) for the company to then-current levels at the 
old Bayside smelter. This limit also would apply to the 
combined Bayside and Hillside smelter output. The 
Hillside smelter was being constructed with state-of-the- 
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art technology and emissions control systems. 
Nevertheless, to meet the limit for the combined 
smelters, it was necessary to reduce emissions at 
Bayside. Work on this was ongoing for one of the three 
potlines at Bayside and was being studied for the other 
two. Also under consideration was a modest increase in 
capacity, by about 35,000 mt/a combined, for the 
Bayside smelter. 


Antimony.—Consolidated Murchison Ltd., South 
Africa s only producer of antimony (as stibnite 
concentrate), had in recent years concentrated its mining 
efforts in relatively gold-rich, but antimony-poor, ores in 
response to low antimony prices. The company was only 
marginally successful in returning to the better antimony 
ores when a shortage of Chinese material on the world 
market led to higher prices in late 1993. Prices increased 
significantly in 1994 but, reportedly, equipment 
problems at the mine constrained ore output increases. 
Nevertheless, an improvement in head grades and plant 
recoveries was reported, and output of stibnite 
concentrates for the year increased modestly. 
Murchison’s sales for the year included material from 
stockpiles. In recent years, most or all of Murchison’s 
concentrates have been sold to the adjacent Antimony 
Products (Pty) Ltd. plant for conversion to antimony 
oxide. 


Chromite.—A stronger international market for 
stainless steel, particularly from midyear, and reduced 
availability of ferrochromium from countries of the 
former Soviet Union, led to a significant increase in 
South Africa's chromite production in 1994 compared 
with the lackluster performance the previous year. Much 
of the increased ore output, however, was absorbed by 
domestic ferroalloys production. Exports of chromite 
actually fell 9% to 892,071 mt. 

Samancor Ltd. continued to be the largest chromite 
producer in the country, with an ore output capacity at 
midyear reported at 2.6 Mmt/a. However, the company 
had a number of mines, totaling about 1 Mmt/a capacity, 
on mothball status that were being brought back into 
production to meet current and anticipated demand from 
its ferrochromium smelters. 


Copper.—The Palabora Mine was by far the largest 
copper producer in the country. Output or ore from the 
100,000 mt (80,000 mt ore) per day (mt/d) mine 
complex increased slightly and mill output for the year 
was 127,600 mt of copper-in-concentrate. Both smelter 
and refinery performance improved, the latter by 5% to 
115,500 mt of cathode. The mine also produced 
baddeleyite, ^ nickel sulfate, uranium, phosphate 
concentrates, and vermiculite, as well as modest amounts 
of precious metals contained in refinery tankhouse 
slimes. Remaining open pit reserves were claimed 


adequate for mining through 2002. Thereafter, it was 
proposed to carry on mining underground. A 2-year 
feasibility study on this was concluded in 1994, based on 
the assumption of an underground mining rate of 60,000 
mt/d. The conclusion was negative but, at yearend, 
additional studies were being done on the feasibility of 
underground mining at a smaller scale. 

Apart from two other copper companies, the metal was 
produced in small amounts by the country's PGM mines. 


Gold.—Although South Africa's gold industry in 1994 
remained the largest by far in the world, it had its worst 
production year since 1958. Total gold output fell 6% 
from that in 1993. A major reason was lost production 
time. A number of unscheduled holidays were related to 
the general elections in April, and later in the year the 
new Government mandated that 12 holidays per year be 
given the mine workers (hitherto the allotment was 4). 
The industry considered the extra holidays, in and of 
themselves, as a nuisance. The major problem, 
according to the industry, was that the extra holidays 
were being imposed while the mines were still restricted 
to a 6-day working week. Sunday mining (blasting) was 
still forbidden, except for a few marginal mines. The 
industry argued that Sunday mining would give them a 
large net increase in working days, and hence gold 
production. Further, it would lead to the mines hiring 
more workers. This issue remained unresolved as of 
yearend. A further aggravation to the holiday situation 
was a large number of wildcat strikes and work 
slowdowns that plagued the industry during the year. 

The other major contribution to the fall in gold output 
was declining ore grades. For members of the Chamber 
of Mines (these accounted for almost 95% of total South 
African gold output, mostly from about 30 mines on the 
Witwatersrand), the average grade of ore milled in 1994 
was 5.40 grams per mt (g/mt) gold. This was a 2.9% 
drop from the previous year and, except for minor 
perturbations, continued a general grade decline totaling 
about 6076 from the late 1960's. 

For Chamber members, working costs (in rands) in 
1994 rose almost 1376 per mt of ore milled and 16% per 
kilogram (kg) of gold recovered. The increases reflected 
generally high inflation levels (including higher wages) 
and, notwithstanding labor-intensive mining methods, the 
great technical difficulties of mining at extreme depths. 
Continuing to mitigate cost increases was the fact that 
costs were denominated in rands and gold sales were in 
dollars. In 1994, the industry thus received a double 
benefit from the 6.5% higher (dollar) gold price and the 
8.576 devaluation of the rand. Nevertheless, the net 
effect (since 1985) has been a steady rise in the average 
grade pay limits and a narrowing of the gap between pay 
limit and recovery grade. Traditionally, at times of low 
gold prices, South African producers have concentrated 
on mining their higher grade reserves and exploiting 


lower grade material when prices improved. With 
relatively stagnant and/or low gold prices since the mid- 
1980's, there has been rapid depletion of relatively high- 
grade ores at most mines. This has led to actual, and 
fears of, "sterilizing" (rendering permanently 
uneconomic) the remaining low-grade resources. 
Particularly vulnerable were very deep resources and 
those very distant to the ore-hoisting shafts—the latter 
problem sometimes has been overcome by merging 
adjacent mines. 

The Witwatersrand gold mines varied greatly in size 
and grade. The largest continued to be AAC’s Free State 
Consolidated, which milled 23.6 million metric tons 
(Mmt) of ore in 1994 to recover 102,139 kg of gold. 
Apart for some tailings reprocessing operations, the 
smallest production on the Witwatersrand was from 
Gengold (Gencor)’s Oryx mine, which milled 148,000 
mt of ore and produced 283 kg of gold. The highest 
average grade operation was GFSA’s Kloof Mine, at 
14.17 g/mt; the lowest was Gengold’s Stilfontein Mine, 
at 1.05 g/mt. 

A number of mines were considered marginal. At the 
Oryx Mine, production stoping had ceased in late 1993, 
owing to lower and more variable grades than expected. 
The problem was that the mine had started as a uranium 
operation and was redesigned for gold when uranium 
prices plummeted. The existing shaft, however, was not 
well-situated for the best gold ore. The parent company, 
Gencor, was underwriting the cost of at least 2,000 
meters (m) of development needed to access and sample 
higher grade, but distant, reserves. At yearend, Gengold 
was nearly finished with closure of the Stilfontein Mine, 
but was continuing to pump water from one shaft to 
reduce influx to the adjacent Hartebeestfontein Mine, 
owned by Anglovaal. Gengold was considering merging 
its Kinross and Winkelhaak Mines, to make more 
economic the combined reserves. Gengold’s 
Buffelsfontein Mine had only 2 years of underground 
reserves remaining, but was expected to continue 
producing gold from reprocessed tailings for a decade. 
GFSA’s Doornfontein Mine was not profitable at current 
gold prices. 

The planned closure of Randgold’s Durban Roodepoort 
Deep (Durban Deep) Mine, announced in July, was 
opposed by both NUM and the new Government, and 
the latter was considering subsidies to help the ailing 
operation. Following a management change at Randgold 
in August, it was announced that the mine would not be 
closed after all; toward yearend it was announced that 
Durban Deep instead would be merged with the adjacent 
Rand Leases Mine. 

A number of major development projects were 
ongoing. AAC continued development work on the 
Moab Mine project to access large high grade reserves 
adjacent to AAC's Vaal Reefs Mine. To reduce costs, 
development was being done via Vaal Reefs No. 11 
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shaft. This shaft's hoisting capacity was increased by 
30,000 mt/month to advance by 1 year the startup of ore 
production from Moab. Startup was expected in 1997. A 
new company, Eastvaal Gold Holdings Ltd., was formed 
through which to attract further financing for the project. 
At AAC's Free State Consolidated Mine, sinking 
operations were commenced on the new Freddies No. 4 
shaft. 

Anglovaal continued underground development work 
from its Loraine Mine to reach large, deep, resources to 
the north—the so-called Target component of the Sun 
project. The company expected to reach the Target area 
in mid-1995, whereupon it would commence 
underground drilling to delineate reserves. 

JCI announced the merger of its Western Areas Mine 
with South Deeps Exploration Co. Ltd.—the company 
formed to develop the South Deep project adjacent to 
Western Areas. It was claimed that South Deep had the 
largest, as yet unmined, reserves on the Witwatersrand, 
on the order of 120 Mmt grading 10 g/mt gold. Mining 
of the shaft pillar reserves commenced during the year. 


Iron and Steel.— Iron Ore.—Strong export demand 
spurred a significant increase in iron ore production in 
1994. Exports rose 3% to 19.6 Mmt, worth about $300 
million. 

Iscor Ltd. was by far the largest iron ore producer--its 
two iron mines, Sishen and Thabazimbi, accounted for 
78% of the country’s total output. Railroad capacity 
from Sishen to the export terminal at Saldanha Bay was 
upgraded by 2.5 Mmt/a to 23.4 Mmt/a. 


Steel. —Iscor accounted for 83% of total South African 
steel production and remained the largest steelmaker in 
Africa. The company at yearend announced that it would 
go ahead with plans to build a 650,000 mt/a Corex steel 
plant at Saldanha Bay. The plant would use iron ore 
(pellets) instead of scrap and, while initial feed would be 
imported, the plant eventually would be supplied from 
the Sishen Mine. The plant project faced significant 
opposition on environmental grounds; Saldanha Bay had 
a burgeoning tourist industry. Iscor also announced 
plans to convert, by 1996, its Pretoria steel plant to 
stainless steel output. Planned capacity was given as 
480,000 mt/a of stainless slab. The plant was expected 
to have a production cost advantage by using ore feed, 
rather than scrap. Iscor also was planning to convert its 
Durban plant, idled in 1993, to the production of about 
100,000 mt/a stainless steel long products. 

The Columbus Stainless Steel expansion project was 
about 85% completed at yearend. The project, a joint 
venture among.Samancor, Highveld, and the IDC 
(33.3% each), would have a capacity of 500,000 mt/a. 
Capacity at the existing plant was about 150,000 mt/a 
and the final, combined plant would have a capacity of 
600,000 mt/a. Initial production from the new facilities 
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was expected by mid-1995 with total output for the year 
from the expanded plant of about 250,000 mt. Some 
disruptions to production and coil deliveries from the 
existing plant were experienced late in 1994 as a result 
of the expansion project; this was inevitable given that 
the construction work was intertwined with the existing 
production facilities. The expansion project would make 
Columbus the largest single-site stainless producer in the 
world. Significant production cost savings were to be 
achieved through the plant's taking hot metal from the 
adjacent Middelburg ferrochromium smelter. 

Given the planned coming on-stream between Iscor 
and Columbus of more than 1 Mmt/a of new stainless 
capacity, concerns were raised as to the source of the 
required nickel. Columbus anticipated using 40,000 to 
50,000 mt/a nickel and it was expected that Iscor would 
need a similar amount; the total requirement was well in 
excess of South Africa's nickel production capacity. 
Gencor, in its purchase of Billiton, acquired substantial 
nickel capacity overseas, but it was unclear if this 
material would be diverted to Columbus. 


Ferroalloys. — Ferrochrome.—Substantially improved 
world ferrochromium prices led to a major increase in 
output in 1994. Because of poor market conditions in 
1993, Samancor had converted some of its 
ferrochromium furnaces at its Ferrometals plant in 
Witbank and Palmiet plant in Krugersdorp to the 
production of ferromanganese and silicomanganese. As 
ferrochrome demand picked up in the second half of the 
year, and in anticipation of commissioning the expanded 
Columbus stainless steel plant in 1995, Samancor 
reconverted the Palmiet furnaces in October 1994, and 
planned to have the Ferrometals units reconverted by 
April 1995. 

Samancor continued to establish production links with 
major customers. In 1993, it had formed a 50-50 joint 
venture with Japan’s Nippon Denko Corp. (NDC) to 
supply NDC’s customers with the dedicated production 
of the No. 5 furnace at Samancor’s Tubatse smelter. A 
similar plan, involving low-carbon ferrochromium 
capacity at the Middelburg smelter, was being negotiated 
in 1994 with another Japanese company. 

Samancor was constructing a ferrochromium-from-slag 
plant at the Ferrometals smelter, which it planned to 
commission in 1995. It was considering similar units at 
Tubatse and Middelburg. 

JCI's Consolidated Metallurgical Industries (CMI) had 
idled about 50% of its ferrochromium capacity at 
Lydenburg in 1993, but restored most of the capacity in 
1994 and expected to be at full capacity again in early 
1995. 

Chromecorp Technology (Pty.) Ltd. was installing a 
fourth  ferrochromium furnace at Rustenburg; 
commissioning was planned for early 1995. With the 
new furnace, the company’s capacity would be 260,000 


mt/a. 


Ferromanganese.—South Africa's production of high 
and medium carbon ferromanganese increased again in 
1994, largely because of the use, by Samancor, of five 
of its ferrochromium furnaces for manganese alloys. 
Samancor was considering installing an additional 
ferromanganese furnace, of 120,000 mt/a capacity, at its 
Metalloys smelter complex at Meyerton. A plant was 
being constructed there to recover  entrained 
ferromanganese from slag. It was estimated that there 
was about 10 Mmt of this slag available onsite. 


Nickel.—South Africa's nickel output is mostly a 
byproduct of PGM production, with some byproduct 
production from the Palabora copper mine. Output was 
significantly unchanged in 1994. With the anticipated 
growth in demand from stainless steel producers in South 
Africa and worldwide, Anglovaal speeded its evaluation 
of its Slaaihoek nickel-cobalt-copper-PGM project. The 
deposit is hosted by the Uitkomst mafic complex near 
Barberton in the Eastern Transvaal. Drilling was 
expected to be completed by yearend 1994 and a 
geostatistical reserve evaluation was planned for early 
1995, to be followed by a full feasibility study. Toward 
the latter, an exploration shaft was sunk late in 1994 to 
a depth of 390 m and construction of a pilot plant was 
started. AAC did not report any plans to restart its 
adjacent Uitkomst nickel-copper project, but was 
monitoring the nickel market in this regard. 


Platinum-Group Metals (PGM).—South Africa 
continued to be the world's largest primary producer of 
PGM and had almost 9076 of world reserves. Combined 
PGM production declined in 1994, in part owing to 
labor disruptions and an increased number of holidays. 
Also, some bottlenecks were reported at Rustenburg 
associated with the modernization of the smelter 
complex, and one shaft was enclosed at Impala. 
However, the decline was offset by improved prices; 
sales revenues increased slightly to $1.62 billion—all 
reported as exports. 

The corporate structure of platinum mining was set to 
change significantly. The platinum holdings of JCI were 
to be transferred to AAC as part of AAC's unbundling 
of JCI. These holdings, combined with others held by 
AAC, were to be combined under a new company, 
Anglo American Platinum Corp. (Amplats). It was 
planned to float the new company in early 1995. A 
possible merger of Impala with Lonrho's Eastern and 
Western Platinum mines was being discussed. 

Technical and grade-control problems continued to 
plague the Northam platinum mine, the deepest and 
highest temperature platinum mine in the world. Output 
was well below that forecasted. An assessment of the 
operation conducted during the year concluded that it 


would not be possible to produce the targeted rate of 
150,000 mt/month of ore, but a rate of 110,000 
mt/month would be attainable. Rates close to this were 
attained by yearend and improved geological modeling 
of the mine's so-called pothole structures allowed better 
grade control. 


Titanium and Zirconium.—Richard Bay Minerals' 
Tisand (Pty.) Ltd. (RBM) produced ilmenite, rutile, and 
zircon from beach sands north of Richards Bay. A sister 
company, Richards Bay Iron and Titanium (Pty.) Ltd. 
produced an 85% titanium dioxide slag from ilmenite 
concentrates at the Richards Bay smelter, as well as low- 
manganese pig iron. RBM overwhelmingly was the 
largest titanium mineral producer in the country. 
Titaniferous magnetite also was recovered at the 
Phalaborwa carbonatite as a byproduct of copper and 
phosphate rock production, and titaniferous slag was 
produced from magnetite ores by the Highveld steel 
plant. 

No decision by the Government had been announced 
at yearend as to whether RBM would be allowed to mine 
large titaniferous sands resources at St. Lucia. A 
recommendation to deny a mining permit, on 
environmental grounds, had been made by an 
independent panel at yearend 1993. 

Mining commenced in 1994 at AAC’s Namakwa Sands 
project commissioned in September, although the 
titanium slag and pig iron smelters were still under 
construction. Initial mining was at a rate of 4 Mmt/a of 
combined heavy minerals, and was expected to reach 
capacity level, following the construction of additional 
concentrator units, of 12 Mmt/a by about 1999. At full 
production, the mine and smelter was expected to 
produce about 370,000 mt/a of ilmenite (to be converted 
to 196,000 mt/a titania slag); 36,000 mt/a rutile; 
123,000 mt/a zircon; and 119,000 mt/a pig iron. 

Iscor announced that it had purchased 100% of Natal 
Mineral Sands (Pty.) Ltd., which held titaniferous sand 
reserves near Richards Bay. A feasibility study was 
being conducted on smelting the material, with first 
production anticipated by 2000. Iscor itself would be the 
likely customer for the pig iron coproduct. 


Uranium.—Uranium production, largely a coproduct 
of a three Witwatersrand gold mines, fell in 1994 in line 


with reduced gold output. А small amount 

(approximately 100 mt) of uranium oxide 

was produced by the Palabora copper mine. 
Vanadium.— Vanadium was produced from 


titaniferous magnetite mined from the Bushveld 
Complex. Output of vanadium increased modestly during 
in 1994. 

The largest producer was Highveld Steel and 
Vanadium Corp. Highveld completed its purchase of 
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Transvaal Alloys Pty. Ltd. at the beginning of the year. 
Highveld's main products were vanadium slag and 
vanadium pentoxide flake, although modest amounts of 
vanadium trioxide also was produced, as was a small 
amount of ferrovanadium. 

Rhombus Vanadium Holdings Ltd.  (Rhovan) 
commissioned a 6,000 mt/a (contained) vanadium 
pentoxide plant toward yearend, but the plant’s 
economics initially were being threatened by low 
pentoxide prices. A ferrovanadium smelter for the plant 
was being considered. 

Low prices earlier in the year led to an announcement 
of the cessation of mining by Vametco Minerals Corp. 
Instead, the company was buying slag from Highveld. 


Industrial Minerals 


Cement.—Cement was produced by Pretoria Portland 
Cement Co. Ltd. (PPC), Anglo Alpha Cement, and Blue 
Circle Cement (Pty.) Ltd. The three companies had 
equal interest in Natal Portland Cement Co. (Pty.) Ltd. 
(NPC), which served much of the Natal market. These 
companies comprised a cartel, the South African Cement 
Producers Association. Following a 2-year investigation 
of the cartel’s pricing and supply practices, the South 
African Competition Board recommended that the cartel 
be disbanded. It was unclear what the effect of 
disbanding would be, but the producers were planning to 
increase output capacity in anticipation of major housing 
projects sponsored by the new Government. 


Diamond.—South Africa’s rough diamond production 
increased significantly in 1994, reflecting relatively 
strong prices in the first half of the year. As in years 
past, De Beers dominated the sector with about 95% of 
total production. Total production by De Beers was 
10.23 million carats, up 4%. Much of the increase was 
from the Finsch, Kimberley, and Namaqualand Mines. 
Output at Venetia, which had increased in 1993, fell in 
1994 owing to the processing of lower grade ore. 
Production increased at the Premier Mine due to 
increased reprocessing of dumps. Reserves were 
exhausted and mining ceased above the gabbro sill at 
Premier early in the year. 

Apart from De Beers, there were several other 
companies with diamond operations in South Africa and 
several others obtained exploration permits. Most of 
these were relatively small alluvial workings, either 
onshore or offshore the Atlantic coast north of Saldanha 
Bay, but particularly near the Namibian border around 
Alexander Bay and along the Orange River. One of the 
larger of these companies was Trans Hex Group Ltd. 
Apart from its coastal alluvial operations, the company 
was recovering diamonds through retreatment of 
kimberlite mine tailings from three former mines near 
Kimberley. 
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A Canadian company, Diamond Field Resources Inc., 
was planning to expand production at the Frank Smith 
and Loxton Dal kimberlites near Kimberley. 


Fluorspar.—The Buffalo fluorspar mine was officially 
closed in February 1994. It had ceased production the 
previous November. 


Mineral Fuels 


Except for a minor amount of gas condensate, South 
Africa produced no crude oil during the year, and only 
a limited amount of natural gas. Most of the country's 
primary energy needs were supplied by coal; most 
electricity was generated by coal-fired power stations, 
and coal was also the basic raw material for South 
Africa's production of synthetic fuels. 

The Southern Oil Exploration Co. (Soekor), the state- 
owned petroleum exploration company, controlled all 
offshore oil and gas prospects. During 1994, Soekor 
invited international bids on several small offshore 
blocks near Cape Town. 


Coal.—South Africa was the sixth largest coal- 
producing country in the world and the third largest coal 
exporter. Bituminous coal accounted for more than 98% 
of South African production. Four companies, Anglo 
American Coal Corp. Ltd. (Amcoal), Trans-Natal Coal 
Corp. Ltd., Randcoal, and Sasol Mining (Pty.) Ltd., 
continued to account for more than 8046 of the country's 
coal production. Other producers included Iscor Ltd., 
which mined coal for its own use; GFSA; and numerous 
independent medium to small coal companies. Although 
the 76 coal operations within the 19 coalfields of South 
Africa were spread over an area of 300,000 square 
kilometers, the main coal-producing area was the 
Witbank Basin, which accounted for approximately 42% 
of the country's output. About 65476 of the coal was 
produced from underground mining operations, with the 
remainder coming from open pit mines. Most open pit 
mines were less than 70 m deep. 

The corporate structure of the coal industry changed 
dramatically in late 1994 with the purchase of Randcoal 
by Trans Natal Coal to form Ingwe Coal Corp., one of 
the largest coal companies in the world. One of the 
reasons given for the merger was that Trans-Natal 
wanted to reverse its declining sales to Eskom, by far 
the largest coal consumer in South Africa. Randcoal's 
sales to Eskom had been increasing. The merger also 
gave Ingwe a controlling stake (41.3%) in the Richards 
Bay Coal terminal (RBCT). 

The RBCT in 1994 had approximately 60 Mmt/a 
shipping capacity, although it was originally designed to 
be expanded to 100 Mmt/a. The terminal was owned by 
several coal companies, who restricted access to it. A 
rival coalition, led by SASOL, had planned to build a 


smaller coal terminal at Richards Bay—the so-called 
South Dunes Coal Export Terminal (COALEX). The 
COALEX project received a severe setback when 
SASOL, toward yearend, purchased a 5.296 interest in 
RBCT and the rights to export 3 Mmt/a of coal from it. 

The largest domestic consumer of coal continued to be 
Eskom, followed by SASOL. Eskom used slightly less 
than 40% of the coal produced in South Africa for 
power generation. SASOL's oil-from-coal plants 
consumed about 21% of the country's coal production. 
Other significant domestic users were  Iscor's 
metallurgical plants, the cement industry, and large 
municipalities. 


Synfuels.—The Government was considering plans to 
privatise the Mossgas oil-from-gas project, and SASOL's 
plants producing oil and petrochemicals from coal. These 
companies' fuel production was considered too expensive 
in light of the ready access to imported fuels occasioned 
by the removal of economic sanctions against South 
Africa. 


Reserves 


South Africa's mineral reserves are large and diverse 
and reflect the country's complex geology. A detailed 
account of the geology of many of South Africa's ore 
deposits is available from the Geological Society of 
South Africa? and а useful background geologic 
summary is given in Mining Magazine. The bulk of 
South Africa's mineral production is from the northern 
half of the country. 

Table 3 gives the reserve base for a number of South 
Africa's major minerals; diamond reserve data are 
unavailable. Although data are incomplete for the world, 
for many of the minerals shown South Africa's reserves 
appear to rank among the top five countries and would 
rank first in the world for andalusite, chromite, gold, 
manganese, PGM, and vanadium. 


Infrastructure 


The country had a well-developed and extensive road 
and railroad infrastructure, serving not only South Africa 
but also southern Africa. A number of ports handled 
minerals, notably Cape Town, Durban, Richards Bay, 
Port Elizabeth, Mossel Bay, East London, and Saldanha 
Bay. 

Richards Bay handled the greatest volume of cargo 
among African ports. The RBCT had a coal export 
capacity of about 60 Mmt/a. Coal exports through 
Durban were only a fraction of those through RBCT. 
Durban's port facilities were designed mainly for small 
consignments of high-quality-sized bituminous coal and 
anthracite that cannot be accommodated at Richards Bay 
and have a coal export capacity of 3.5 Mmt/a. An 


upgrading program, which would increase capacity to 5 
Mmt/a, was in progress. 

In addition to fulfilling the requirements of South 
Africa itself, the country's ports also served as outlets 
for landlocked countries such as Botswana, Lesotho, 
Swaziland, Zaire, Zambia, and Zimbabwe. Walvis Bay 
was transferred to Namibian sovereignty in early 1994. 
South Africa was also a regional supplier of electricity 
and petroleum products, two of a number of examples of 
the dependence of neighboring countries on South 
Africa's infrastructure and transportation networks. 

Eskom, one of the largest utilities in the world with a 
nominal capacity of 39,746 megawatts (MW) (31,585 
MW in active plants), generated 160,293 gigawatt-hours 
of electricity in 1994—almost 96% of the country's total 
electricity. Coal-fired powerplants accounted for 9276 of 
Eskom's total output. Eskom's Koeberg nuclear 
powerplant supplied 6% of the total. The mining 
industry consumed 20% of Eskom’s electricity in 1994. 


Outlook 


It was too soon to fully evaluate the impact of the 
dramatic political changes that occurred in South Africa 
in 1994. Potentially, significant changes could be 
anticipated in labor issues, such as housing of migrant 
workers, wages, job training, and work schedules. It was 
likely that mine safety issues would assume greater 
political importance, with trade unions demanding a 
greater say in mining practices. The frequency of wildcat 
strikes and other labor disturbances had not diminished 
at yearend 1994 and disruptions were expected to 
continue well into 1995. The resulting loss of work 
days, coupled with the unresolved matter of balancing 
new holidays with the requested elimination of the ban 
on Sunday mining, were expected to lead to even lower 
gold output for 1995. Rapidly escalating crime, 
particularly in urban areas, had the potential of 
discouraging foreign investment in the country. 

Increased attention was expected to be given to 
environmental issues, which also would be factors in 
projects requiring financing from international lending 
institutions. 

The major mining houses will likely continue to 
increase their holdings and activities overseas, including 
the forming of strategic alliances with major overseas 
customers. Government proposals to maximize prices 
received for South African goods, and to guard against 
transfer pricing, were seen as potentially damaging to 
South Africa's export competitiveness. 

South Africa appeared to be entering a phase of rapid 
expansion of mineral processing capacity, especially for 
metals. In this regard, if labor and energy costs 
remained low and world markets remained buoyant, 
South Africa had the potential to greatly increase its 
market share for many commodities. 
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'Unless otherwise specified, reference to South Africa includes 
Bophuthatswana, Ciskei, Transkei, and Venda, as well as the 10 tribal 
homelands, all within the boundary of South Africa, and all of which were 
reincorporated into South Africa following the 1994 general elections. 
Walvis Bay was transferred to Namibian sovereignty in early 1994. 

?Where necessary, values have been converted from South African 
rands (К) to U.S. dollars at the rate of R3.55=US$1.00 for 1994 and 
R3.27=US$1.00 for 1993. 

*Anhaeusser, C.R., and Maske, S., eds., 1986: Mineral Deposits of 
Southern Africa, Vols. I and II: The Geological Society of South Africa, 
2355 p. 

*Mining Magazine, May 1995, The SA Mineral Industry: 1—The 
Geological Background: Mining Magazine, v. 172 No. 5, (special section) 
pp. 6-9. 


Major Sources of Information 


Chamber of Mines of South Africa 
P.O. Box 61809 
2107 Marshallton 
South Africa 
Telephone: (27) 11 838-8211 
Fax: (27) 11 834-1884 
Council for Geosciences (Geological Survey) 
Private Bag X112 
0001 Pretoria 
South Africa 
Telephone: (27) 12 841-1911 
Fax: (27) 12 841-1203 
Council for Mineral Technology (Mintek) 
Private Bag X3015 
2125 Randburg 
South Africa 
Telephone: (27) 11 709-4111 
Fax: (27) 11 793-2413 
Department of Mineral and Energy Affairs 
Government Mining Engineer 
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Private Bag X59 
0001 Pretoria 
South Africa 
Telephone: (27) 12 322-8561 
Fax: (27) 12 322-3416 
Department of Trade and Industry 
Private Bag X84 
0001 Pretoria 
South Africa | 
Telephone: (27) 12 310-9791 
Fax: (27) 12 322-0298 
Embassy of South Africa 
Minerals and Energy Liason 
3051 Massachusetts Ave., NW 
Washington, DC 20008 
Telephone: (202) 232-4400 
Fax: (202) 232-3402 
Eskom 
P.O. Box 1091 
2000 Johannesburg 
South Africa 
Telephone: (27) 11 800-8111 
Fax: (27) 11 800-4299 


Industrial Development Corp. of South Africa Ltd. 


P.O. Box 784055 

2146 Sandton 

South Africa 

Telephone: (27) 11 883-1600 

Fax: (27) 11 883-1655 
Minerals Bureau 

Private Bag X4 

2017 Braamfontein 

South Africa 

Telephone: (27) 11 339-4414 

Fax: (27) 11 403-2061 


TABLE 1 
SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Thousand metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1990 1991 1992 1993 1994 
METALS 
Aluminum metal, primary 159 169 173 175 172 
Antimony concentrate 2/: 
Gross weight tons 8,110 7,530 6,470 7,180 7,500 e/ 
Sb content do. 4,820 4,490 3,380 4,110 4,300 e/ 
Cadmium, Cd content of cadmium cake do. 57 103 60 70 r/ e/ 65 e/ 
Chromite, weight: 
More than 48% chromic oxide 47 70 18 4 = 
44% to 48% chromic oxide 2,380 2,670 1,900 1,810 1,570 
Less than 44% chromic oxide | 2,190 2,370 1,440 1,010 2,030 
Total 4,620 5,110 3,360 2,830 3,600 
Cobalt: 
Mine output, Co content e/ tons 350 350 r/ 350 350 r/ 350 
Refinery output: 
Metal, powder e/ do. 70 60 65 48 72 
Sulfate, contained cobalt e/ do. 180 150 170 124 186 
Total do. 249 209 234 172 258 
Columbite-tantalite, concentrates: 
Gross weight kilograms 6 14 31 == == 
Cb content е/ do. 2 5 11 - - 
Ta content е/ do. 2 4 9 = =- 
Copper: 
Mine (company output), Cu content 179 185 176 166 165 
Metal: 
Smelter 176 165 159 r/ 157 r/ 166 
Refined, primary 133 127 120 128 132 
Gold, primary tons 605 601 614 619 580 
Iron and steel: 
Ore and concentrate: 
Gross weight 30,300 29,100 r/ 28,200 29,400 32,300 
Fe content е/ 19,700 18,900 r/ 18,300 19,100 20,700 
Metal: 
Pig iron 6,260 6,970 6,500 6,110 6,050 
Direct-reduced iron 882 863 854 833 980 
Ferroalloys, electric arc furnace: 
Chromium ferroalloys 1,020 1,150 771 834 1,100 
Ferromanganese 404 260 270 393 582 
Silicomanganese 269 270 267 268 290 
Ferrosilicon 78 68 64 99 95 
Silicon metal 36 40 35 38 36 
Ferrovanadium е/ 1 1 1 1 1 
Crude steel 8,620 9,360 9,060 8,730 8,320 
Lead: 
Concentrate, Pb content tons 69,400 76,300 75,800 100,000 95,800 
Smelter, secondary do. 31,200 32,200 29,000 31,800 31,800 
Manganese: 
Ore and concentrate, gross weight: 
Metallurgical: 
More than 48% manganese 2,100 1,640 1,3307 1,240 1,530 
45% to 48% manganese 610 181 279 237 67 
40% to 45% manganese 689 628 273 299 196 
30% to 40% manganese 917 653 491 665 1,010 
Total metallurgical 4,320 3,100 2,380 2,440 2,800 
Chemical: 
More than 65% manganese dioxide 6 1 16 == - 
35% to 65% manganese dioxide 69 45 73 67 50 
Less than 3596 manganese dioxide 9 - = на = 
Total chemical 84 46 89 67 50 
Grand total 4,400 3,150 2,460 2,510 2,850 
Metal, electrolytic е/ 35 3/ 35 35 35 35 
Nickel: 
Mine output, concentrate, nickel content tons 29,000 27,700 28,400 30,000 e/ 31,000 e/ 
Metal, electrolytic do. 28,200 26,900 27,600 29,900 30,100 
Platinum-group metals do. 142 143 153 176 165 
Silver do. 161 171 183 192 196 
Thorium, monazite concentrate, gross weight е/ do. 1,320 3/ 400 r/ 400 r/ 400 r/ 400 
Tin: 
Cassiterite concentrate: 
Gross weight е/ do. 2,800 2,600 1,500 1,200 115 
Sn content do. 1,140 1,040 582 452 43 


TABLE 1-Continued 
SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
| METALS--Continued 
Tin--Continued: 
Metal: 
Primary 4/ do. 1,140 1,040 592 452 r/ 43 
Secondary е/ do. 70 70 60 50 50 
Titanium: e/ 
Rutile concentrate 64 3/ 77 т/ 85 r/ 86 r/ 78 
Titaniferous slag 5/ 717 r/ 853 r/ 929 r/ 937 r/ 819 
Uranium oxide tons 2,880 2,040 2,220 2,010 1,910 
Vanadium: 
Vanadiferous slag, gross weight e/ do. 70 60 55 60 60 
Vanadium content: 
Of vanadiferous slag e/ do. 10,000 8,460 7,730 8,400 9,600 
Of vanadium pentoxide and other products е/ do. 7,100 6,500 6,300 6,650 6,060 
Total е/ do 17,100 15,000 14,000 15,100 15,700 
Zino: 
Concentrate: 
Gross weight e/ 139 3/ 127 134 3/ 140 140 
Zn content 75 64 72 71 76 
Metal, smelter 92 92 83 96 94 
Zirconium concentrate (baddeleyite and zircon) e/ 152 230 243 r/ 243 r/ 226 
INDUSTRIAL MINERALS 
Aluminosilicates: 
Andalusite 284 210 230 188 208 
Sillimanite tons 256 422 632 569 525 
Asbestos: 
Amosite do. 26,600 27,300 5,130 = == 
Chrysotile do. 103,000 102,000 104,000 92,400 85,900 
Crocidolite do. 15,800 19,600 24,500 11,600 6,270 
Total do 146,000 149,000 133,000 104,000 92,200 
Barite do 2,490 4,790 3,570 2,000 1,950 
Beryl concentrate (11% to 12% ВеО) kilograms 1,000 103 oo - == 
Calcite tons == 2,560 13,800 14,100 14,600 
Cement, hydraulic 7,810 7,430 7,030 7,360 7,910 
Clays: 
ulgite tons 7,630 8,110 8,240 7,030 10,100 
Bentonite do 66,100 64,600 44,000 50,400 71,800 
Fire clay 232 133 86 92 109 
Flint clay, raw and calcined 130 124 124 89 132 
Kaolin 132 134 132 147 131 
Brick clay, local sales 2,060 1,260 1,070 1,030 1,240 
Corundum, natural tons 2 е/ == = == — 
Diamond, natural: 
Gem е/ thousand carats 3,900 3,800 4,600 4,600 4,900 
Industrial е/ do. 4,810 4,630 5,560 5,720 5,900 
Total do. 8,710 8,430 10,200 10,300 10,800 
Diatomite tons 2,800 2,350 576 = - 
Fel do 56,100 70,300 49,400 56,800 38,400 
Fluorspar: REL ЇЇ ЩЩ Ц СЩ С ССС LE 
Acid-grade е/ 262 240 231 195 167 3/ 
Ceramic-grade е/ 8 6 6 4 = 
Metallurgical-grade е/ 42 24 23 19 7 
Total 3/ 4/ 311 270 260 218 174 
Gemstones, semiprecious: 
Rose quartz kilograms 17,800 41,200 101,000 85,500 =. 
Tiger's eye tons 550 467 621 548 531 
Gypsum, crude 391 420 334 284 308 
Industrial or glass sand (quartz) 1,990 2,070 1,750 1,740 1,920 
Lime 4/ 1,830 1,770 1,690 1,600 2,890 
Magnesite, crude tons 114,000 92,600 60,100 67,400 71,800 
Mica, scrap and ground do. 1,770 1,880 2,080 1,990 1,970 
Nitrogen: N content of ammonia 456 457 541 607 e/ 610 e/ 
Perlite tons 200 41 97 328 914 
Phosphate rock: 
Gross weight 3,090 r/ 3,170 r/ 3,080 r/ 2,470 r/ 2,545 
Phosphorus pentoxide content е/ 1,200 r/ 1,230 r/ 1,200 r/ 962 r/ 995 
Pigments, mineral, natural: ССС ЭССЕ“ MM CMM 
Ochers tons 2,710 e/ 999 890 1,180 2,820 
Oxides do. 200 e/ 123 224 11 9,850 
Total do. 2,910 1,120 1,110 1,190 12,700 


Sec footnotes at end of table. 


TABLE 1--Continued 
SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
INDUSTRIAL MINERALS 
Salt 728 665 702 613 358 
Silcrete 4/ tons 1,240 == == == == 
Sodium sulfate, natural do. 20 e/ - 37,200 36,400 44,500 
Stone, n.¢.s.: 
Dimension: 
Granite and norite 4/ 699 r/ 673 r/ 575 r/ 528 636 
Marble 6/ tons 13,100 r/ 12,100 17,200 20,600 30,200 
Slate 4/ do. 29,400 26,400 r/ 26,300 22,000 22,500 
Crushed and broken: 
Limestone and dolomite 21,800 r/ 21,500 r/ 19,800 18,200 19,800 
Nepheline syenite tons 210 r/ e/ 21,000 175,000 -—- = 
Quartzite 4/ 11,200 r/ 8,320 r/ 8,160 r/ 8,220 r/ 8,290 
Shale: 
For cement 386 391 301 331 371 
Other 4/ 3,310 3,570 3,250 2,770 2,160 
Total 3,700 3,960 3,550 3,100 2,530 
Aggregate and sand, n.c.s. 24,600 r/ 21,900 r/ 19,500 r/ 15,800 r/ 14,400 
Sulfur: 
S content of pyrite 452 293 296 r/ 323 252 
B uct: 
Metallurgy е/ 23 r/ 68 r/ 56 r/ 82 r/ 82 
Petroleum 210 r/ e/ 160 r/ e/ 166 r/ 171 r/ 190 
Total 683 521 r/ 518 r/ 575 r/ 524 
Talc and related materials: 
Talo tons 11,200 8,240 13,900 8,800 8,200 
Pyrophyllite (wonderstone) do. 2,760 4,450 3,050 4,290 5,510 
Vermiculite 220 215 170 211 223 


MINERAL FUELS AND RELATED MATERIALS 
Coal (salable product): 


Anthracite 3,620 2,690 3,350 3,250 2,280 

Bituminous 171,000 176,000 171,000 179,000 194,000 

Total 175,000 178,000 174,000 182,000 196,000 

Petroleum refinery products: 

Liquefied petroleum gases thousand 42-gallon barrels 1,510 1,540 1,540 2,460 2,500 e/ 
Gasoline do. 51,600 54,600 54,500 57,500 58,000 e/ 
Jet fuel do. 5,580 5,600 6,480 6,350 6,500 e/ 
Kerosene do. 3,880 3,810 3,910 4,680 5,000 e/ 
Distillate fuel oil do. 35,500 34,400 33,900 31,100 31,500 e/ 
Residual fuel oil do. 13,300 13,600 15,900 16,000 e/ 16,000 e/ 
Lubricants (including greases) do. 2,390 2,310 2,240 2,500 2,500 e/ 
Bitumen do. 1,960 1,670 1,740 1,780 1,800 e/ 
Other 7/ do. 819 812 686 700 e/ 700 e/ 
Total 8/ do. 117,000 117,000 119,000 121,000 e/ 122,000 e/ 


e/ Estimated. r/ Revised. 

1/ Table includes data available through Sept. 29, 1995. Previously published and 1994 data are rounded by the U.S. Bureau of Mine to three 
significant digits; may not add to totals shown. 

2/ Data arc for the year ending June 30 of that stated. 

3/ Reported figure. 

4/ Domestic sales plus exports. 

5/ Except for about 45,000 mt/a slag derived from titaniferous magnetite by Highveld Steel, titaniferous slag is all from the smelting of 
ilmenite and likely represents most of that mineral's production, for which data are unavailable. In 1994, there was an estimated 50,000 mt of 
ilmenite produced but not smelted by the Namakwa Sands mining project. 

6/ Converted from reported cubic meters using 1 cubic meter=2.7 tons. 

7/ Includes naphthas, paraffin wax, petroleum coke, petrochemical feedstocks, unfinished oils, white spirits, and blending components. 

8/ Excludes refinery fuel and losses, amounting to an estimated 7 to 8 million 42-gallon barrels per year. 


ТАВГЕ 2 
SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major commodities Major operating companies and Location of main facilities Annual capacity 
major equity owners 1/ 
Aluminum Aluminium South Africa (Pty.) Ltd. Bayside smelter at Richards Bay 170 hot metal. 2/ 
(Gencor, 4896; ТОС, 3496; other, 18%) 
Andalusite Rhino Andalusite Mines (Pty.) Ltd. Timeball Mine, near Thabazimbi 120. 
(Anglovaal Ltd., 7796) 
Do. Damrec of France (private, 10096) Annesley Mine at Penge, 75. 
50 kilometers north of Steelpoort 
Do. do. Andafrax Mine at Groot Marico, 12. 
60 kilometers west of Rustenb 
Do. Cullinan Minerals Ltd. (South African Krugerspost Mine, near Lydenburg 50. 
Mutual Life Insurance, 44%; Fermain 
Nom Ltd., 896; AAC) 
Do. Verref Mining (Pty.) Ltd. (AAC) Havercroft Mine at Penge, 36. 
50 kilometers north of Steclpoort 
Do. Hoogenoeg Andalusite (Pty.) Ltd. Hoogenoeg Mine, 60 kilometers 15. 
northeast of Potgietersrus 
Antimony Consolidated Murchison Ltd. 50 kilometers west of Phalaborwa 9.5 Sb concentrate. 


(JCI, 24.196; Middle Witwatersrand, 
5.5%; Anglovaal Ltd., 2.4%) 


Asbestos Gencor Ltd. (Gencor Beherend Bpk, Penge Mine, 50 kilometers north 48 (amosite). 
54.896; AAC, 0.996) of Steelpoort 
Do. do. Klipfontein Mine, near Sishen NA (crocidolite). 
Do. Anglo Dutch Exploration & Mining Co. Stella Mine, 25 kilometers east NA (chrysotile). 
(Pty.) Ltd. of Barberton 
Cement Anglo Alpha Ltd. (AAL) Dudfield plant near Lichtenburg 1,830. 
Do. do. Ulco plant 60 kilometers northwest 1,241 
of Kimberley 
Do. Blue Circle Cement (Pty.) Ltd. (BCC) Plant at Lichtenburg 2,000. 
Do. Natal Portland Cement Co. (Pty.) Ltd. Simumu plant, 125 kilometers 580. 
(AAL, 33.396; BCC, 33.396; Pretoria southwest of Durban 
Portland Cement, 33.3%) 
Do. Pretoria Portland Cement Co. Ltd. De Hoek, Herculese, Jupiter, Slurry, 4.59 Mmt (combined), 
(Barlow Rand Group, 60.3%) Riebeeck West, and Port Elizabeth clinker. 
Chromite Samancor Ltd. (Gencor, 41%; Delauney Winterveld and Tweefontein Mines 960 ore. 
Ltd., 24.9%; De Beers, 8.7%) at Steelpoort 
Do. do. Montrose Mine, near Lydenburg 360 ore. 
Do. do. Mooinooi Mine, 30 kilometers 580 ore. 
west of Brits 
Do. do. Millsell Mine, 8 kilometers 300 ore. 
east of Rustenburg 
Do. do. Elandsdrift Mine, near Brits 420 ore. 
Do. Consolidated Metallurgical Industries Purity Mine, near Rustenburg 360 ore; 252 concentrate. 
(Pty.) Ltd. (JCL 49.9%; AAC, 26.4%) 
Do Lavino South Africa (Pty.) Ltd. Grootboom Mine, near Lydenburg 500 ore. 
(Anglovaal Ltd., 51%; Middle 
Witwatersrand, 49%) 
Do. Dilokong Chrome Mine (Pty.) Ltd. Dilokong Mine, near Lydenburg — 480 ore. 
(Mining Corp. Ltd., 100%) 
Do. Chromecorp Technology (Pty.) Ltd. Chroombronne Mine, near 576 ore; 432 concentrate. 
(CI Chromeinvest AG, Germany, 50%; Rustenburg 
Investinox AG, Germany, 50%) 
Coal Anglo American Coal Corp. Ltd. 13 collieries in the eastern 46,000 anthracite and 
(AAC, 51.4%; ASA Ltd., 2.2%) Transvaal and Natal bituminous. 
Do. Ingwe Coal Corp. (Trans-Natal Corp. 12 collieries in the eastern Transvaal 59,000 anthracite and 
Ltd.; 49.1%; Rand Mines Ltd., 45.996; and Natal bituminous. 
other, 596) 
Do. Duvha Opencast Services (Pty.) Ltd. Duvha Colliery, 18 kilometers 11,000 bituminous. 
(Rand Mines Ltd., 71%) southeast of Witbank 
Do. Sasol Mining (Pty.) Ltd. Sigma Mine, 75 kilometers south 7,000 bituminous. 
of Johannesburg 
Do. do. Secunda Collieries, 75 kilometers 31,000 bituminous. 
south of Witbank 
Do. Iscor Ltd. (De Beers, 3.4%; AAC, 0.7%) Grootegeluk Mine, 120 6,300 bituminous; 
kilometers north of Thabazimbi 1,700 coking coal. 
Do. do. Durnacol Mine at Dannhauser, 1,200 coking coal. 
40 kilometers south of Newcastle 
Do. do Hlobane Mine, 100 kilometers 700 coking coal. 
east of Newcastle 
Do. do. Tshikondeni Mine in Venda, about 100 200 coking coal. 


kilometers southeast of Messina 
See footnotes at end of table. 
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Major commodities Major operating companies and Location of main facilities Annual capacity 
major equity owners 1/ 
Copper Palabora Mining Co. Ltd. (Rio Tinto Palabora Mine and plant 130 metal. 
Zinc Corp. plc, 38.9%; AAC, 19.196; at Phalaborwa 
De Beers, 9.596) 
Do. O'Okiep Copper Co. Ltd. (GFSA, 8296; O'Okiep copper mine, 40. 
Mellon Securities Trust Co., 18%) 20 kilometers north of Okiep 
Do. Black Mountain Mineral Development Co. Black Mountain Mine, 100 2.5 Cu in concentrate. 
(Pty.) Ltd. (GFSA, 55.4%; Phelps Dodge kilometers northwest of Okiep 
Corp., 44.6%) 
Diamond, million carats De Beers (Anglo American Investment Finsch Mine, 100 kilometers west 3.5. e/ 
Trust Ltd., 25.896; AAC, 6.996) of Kimberley 
Do. do. do. Kimberley Mines, Kimberley 0.8. e/ 
Do. do. do. Kofficfontein Mine, 70 kilometers 0.25. е/ 
south of Kimberle 
Do. do. do. Namaqualand Mines, 50 kilometers 1.0. e/ 
north of Port Nolloth 
Do. do. do. Premier Mine, 70 kilometers 1.7. e/ 
cast of Pretoria 
Do. do. do. Venetia Mine, 150 kilometers 5. e/ 
north of Potgictersrus 
Fluorspar Vergenoeg Mining Corp. (Pty.) Ltd. Vergenoeg Mine, 90 kilometers 200 acid- and 
(Bayer AG, Germany, 100%) east of Pretoria metallurgical-grade 
fluorspar. е/ 
Phelps Dodge Mining (Pty.) Ltd. Witkop Mine, 130 kilometers 75 acid-grade 
(Phelps Dodge Corp., U.S., 100%) west of Johannesbur: fl ar. e/ 
Van Den Heever Vloeispaat Werke Van Den Heever Mine, 120 kilometers 50.е/ 
: west of Johannesb 
Gold: tons AAC (De Beers, 38.7%; ASA Ltd., 0.196) Freegold near Welkom, Vaal Reefs 260 Au. 
near Klerksdorp, Western Deep 
Levels, 70 kilometers southwest 
of Johannesb 
Do. do. GFSA (GFSA Holdings Ltd., 4396; Anglo East Driefontein and West 125 Au. 
American Gold Investment Co., 10.896; Driefontein, 65 kilometers southwest 
AAC, 8.996; De Beers, 1.396) of Johannesburg; Kloof, 55 kilometers 
southwest of Johannesburg; and others 
Do. do. Gencor (Gencor Beherend Bpk, 54.8%, Buffelsfontein near Klerksdorp; 90 Au. 
AAC, 0.9%) Beatrix, 35 kilometers southeast of 
Welkom; Winkelhaak, 120 kilometers 
southeast of Johannesburg; others 
Do. do. Rand Mines Ltd. Harmony Mine, 20 kilometers southeast 55 Au. 
| of Welkom and others 
Do. do. Anglovaal Ltd. (Anglovaal Holdings Ltd., Hartebeestfontein Mine 45 Au. 
49.7%;, South African Mutual Life near Klerksdorp and others 
Insurance, 10.7%) 
Do. do. JCI (AAC, 39.896; South African Randfontein Mine, 20 kilometers west 41 Au. 
Mutual Life Insurance, 8.996; of Johannesburg; Western Areas 
De Beers, 8.4%) Mine, 30 kilometers southwest of 
Johannesburg, and others 
Iron and steel: | 
Iron ore Iscor Ltd. (De Beers, 3.4%; AAC, 0.7%) Sishen Mine at Sishen 21,500 ore. 
Do. do. Thabazimbi Mine at Thabazimbi 2,500 ore. 
Do. Highveld Steel and Vanadium Corp. Ltd. Mapochs Mine at Roossenekal, 3,000 titaniferous and 
(Anglo American Industrial Corp. Ltd. 60 kilometers west of Lydenburg vanadiferous magnetite 
51.8%) 
Ferroalloys Ferrometals Ltd. (Samancor Ltd., 100%) Witbank 320 ferrochromium. 
Do. Tubatse Ferrochrome (Pty.) Ltd. Steelpoort 300 ferrochromium. 
(Samancor Ltd., 100%) 
Do Batlhako Ferrochrome (Pty.) Ltd. Ruighoek Mine site, 80 kilometers 20 ferrochromium. 
(Samancor Ltd., 100%) southwest of Thabazimbi 
Do. Samancor Ltd. (100%) Middelburg 234 ferrochromium. 
Do. do. Krugersdorp, 30 kilometers 120 ferrochromium. 
west of Johannesbur 
Do. Consolidated Metallurgical Industries Lydenburg 210 ferrochromium. 
(Pty.) Ltd. (JCI, 49.9%; AAC, 26.4%) 
Do. do. Purity, at Rustenburg 120 ferrochromium. 
Do. Chromecorp Technology (Pty.) Ltd. Rustenburg 200 ferrochromium. 
(CI Chromeinvest AG, Germany, 50%; 
Investinox AG, Germany, 50%) 
Do. Feralloys Ltd. (Associated Manganese Machadadorp, 80 kilometers 110 ferrochromium. 
Mines of South Africa Ltd., 100%) east of Middelburg 
Do. do. Cato Ridge, 75 kilometers 130 high-carbon 
west of Durban ferromanganese. 
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Ferroalloys-Continued Metalloys Ltd. (Samancor Ltd., 10096) Meyerton plant, 50 kilometers 532 high-carbon 
south of Johannesburg ferromangancse; 
200 silicomanganese. 
Do. Manganese Metal Co. (Pty) Ltd. Plants at Krugersdorp and 38 electrolytic 
(Samancor Ltd., 45.996) Nelspruit manganese (total). 
Do. Transvaal Alloys Pty. Ltd., (Highveld Witbank 20 low-carbon 
Steel and Vanadium Corp., 10096) ferromanganese; 
175 silicomanganese. 
Steel Iscor Ltd. (De Beers, 3.4%; AAC, 0.7%) Plant at Vanderbijlpark 4,300. 
Do. do. Newcastle plant 2,000. 
Do. do. Pretoria plant 800. 
Do. do. Cisco plant near Cape Town 150. 
Do. do. Corex plant in Pretoria 300. 
Do. do. Ex-Usko plant in Vereenigi 450. е/ 
Do. Highveld Steel and Vanadium Corp. Ltd. Witbank 1,000. 
(Anglo American Industrial Corp. Ltd., 
51.896; De Beers, 3.8%) 
Do. Columbus Stainless, Ltd. (AAC and Stainless steel plant at Middelburg 150. e/ 3/ 
De Beers, 33.396; Gencor, 33.3%; 
IDC, 33.396) 
Manganese Associated Manganese Mines of South Blackrock, Gloria, N'Chwaning Mines 1,500 orc. 
Africa Ltd. (Associated Ore and Metal near Hotazel, 70 kilometers 
Corp. Ltd., 4596; Anglovaal Ltd., 4496) north of Sishen 
Do. Samancor Ltd. (10096) Mamatwan and Wessels Mines 3,000 ore. 
near Hotazel 
Petroleum products 
million 42-gallon barrels Shell and British Petroleum South Africa Sanref refinery in Durban 73 crude. 
Petroleum Refineries Pty. Ltd. (Shell 
South Africa, 5096; British Petroleum 
Co., 50%) 
Do. Caltex Oil SA Pty. Ltd. (private, 10096) Refinery in Cape Town 33 crude. 
Do. National Petroleum Refiners of South Refinery in Secunda, 100 kilometers 28 crude. 
Africa Pty. Ltd. (SASOL, 100%) southeast of Johannesburg 
Do. Genref (Engen Ltd., 6296) Refinery in Durban 24 crude. 
Phosphate Phosphate Development Corp. Ltd. Foskor mine and plant at Phalaborwa 3,800. e/ 4/ 
(Foskor Ltd.) (IDC, 10096) 
Platinum-group metals 
tons Rustenburg Platinum Mines Ltd. Rustenburg Mine near Rustenburg, 70 PGM. e/ 
(JCI, 32.6%; ААС, 23.9%, Lydenburg Union and Amandelbult Mines about 
Platinum Ltd., 8.3%; ASA Ltd., 0.8%) 50 kilometers south of Thabazimbi 
Do. do. Lebowa Platinum Mines Ltd. Atok Mine, 70 kilometers east 10 PGM. e/ 
(Rustenburg Platinum Holdings, 21.596; of Potgietersrus 
JCL 20.1%; Lydenburg Platinum Ltd., 
20.1%; AAC, 14.4%) 
Do. do. Potgietersrust Platinums Ltd. (JCI, Open pit mine near Potgietersrus 10 PGM (in concentrates.) 
30.23%; AAC, 22.65%) 
Do. do. Impala Platinum Ltd. (Gencor, 40.7%; Bafokeng North, Bafokeng South, 35 PGM. e/ 
Genbel Investments Corp. Ltd., 10.8%) Wildebeestfontein North, and 
Wildebeestfontein South Mines, 
20 kilometers north of Rustenburg 
Do. do. Eastern Platinum Ltd. (Lonrho Plc., 7396; 40 kilometers northeast of 3 PGM. e/ 
Impala Platinum Holdings Ltd., 27%) Rustenburg 
Do. do. Western Platinum Ltd. (Lonrho Ple., 7396; 20 kilometers east of Rustenburg 10 PGM. e/ 
Impala Platinum Holdings Ltd., 2796) 
Do. do. do. Karee Mine, 25 kilometers northeast 5 PGM. e/ 
of Rustenbur 
do. Barplats Investments Ltd. (Impala Platinum Crocodile River Mine near Brits 10 PGM. 
Holdings Ltd., 38%; Rand Mines 
Ltd., 30.6%; Vansa Vanadium, 3.2%) 
Do. do. Northam Platinum Ltd. Northeast of Northam, 20 10 PGM. e/ 
(GFSA, 6396; New Wits Ltd., 3.196) kilometers south of Thabazimbi 
Pyrophyllite Wonderstone 1937 Ltd. (Associated Ore Gestoptefontein Quarry near Ottosdal, 4. e/ 
and Metal Co. Ltd., 100%) 70 kilometers west of Klerksdorp 
Titanium: 
Mineral concentrates Tisand (Pty.) Ltd./Richards Bay Minerals Opencast operations near Richards Bay 125 rutile concentrate; е/ 
(Rio Tinto Zinc Corp. Plc., 5096; 1,280 ilmenite 
Gencor, 50%) concentrate. e/ 


Do. Namakwa Sands project (AAC, 8096; 
De Beers, 20%) 


Opencast mine near Vredendal, 300 


kilometers north of Cape Town 
See footnotes at end of table. 


16 rutile concentrate; 
220 ilmenite concentrate. 
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Titanium slag Richards Bay Iron and Titanium Corp./ Smelter at Richards Bay 1,000 slag. 


Richards Bay Minerals (Rio Tinto Zinc 
Corp. plc, 50%; Gencor, 5096) 
Do. Highveld Steel and Vanadium Corp. Ltd. Stecl plant at Witbank 48 slag. е/ 
Uranium tons Vaal Reefs Exploration and Mining Co. Ltd. Mine and plant near Klerksdorp 2,000 uranium oxide. е/ 
(Anglo American Gold Investment Co., 
16.8%; AAC, 10.896; ASA Ltd., 3.1%) 
Do. do. Hartebeestfontein Gold Mining Co. Ltd. Mine and plant, 5 kilometers 400 uranium oxide. е/ 
(Zandpan Gold Mining Co. Ltd., 19.696; southeast of Klerksdorp 
Anglo American Gold Investment Co., 
15.596; ААС, 7.5%; Anglovaal Ltd., 4.696) 


Do. do. Westem Areas Gold Mining Co. Ltd. Western Areas Mine, 30 kilometers 500 uranium oxide. е/ 
(Elsburg Gold Mining Co. Ltd., 48.796; southwest of Johannesburg 
JCI, 6.5%) 
Do. do. Palabora Mining Co. Ltd. Palabora Mine and plant at Phalaborwa 200 uranium oxide. е/ 
Vanadium do. Highveld Steel and Vanadium Corp. Ltd. Mapochs Mine near Lydenburg 25,000 vanadium 
toxide. е/ 
Do. do. do. Highveld slag plant in Witbank 17,000 vanadium pentoxide. 
Do. do. do. Highveld Vantra plant in Witbank 8,000 vanadium pentoxide. 
Do. do. Vametco Minerals Corp. Krokodilkraal Mine and plant 5,000 vanadium 
(Strategic Metals Corp., USA, 10096) near Brits pentoxide. e/ 
Do. do. Transvaal Alloys Pty. Ltd., (Highveld Wapadskloof Mine and plant, 60 2,250 vanadium 
Steel and Vanadium Corp., 100%) kilometers northeast of Middelburg pentoxide. е/ 
Do. do. Vanadium Technology Ltd. (Chromecorp Kennedy's Vale (ex-Vansa Vanadium) 3,600 vanadium pentoxide. 
Technology (Pty.) Ltd., 100%) Mine and plant, near Lydenburg 
Do. do. Rhombus Vanadium Holdings Ltd. Ba-Mogopa Mine and Usko plant 13,500 vanadium 
(Rhombus Exploration Ltd., 50%, near Brits pentoxide. е/ 
Usko Ltd., 50%) 
Vermiculite Palabora Mining Co. Ltd. Palabora Mine and plant at Phalaborwa 230. е/ 
Zinc Zinc Corp. of South Africa Ltd. Struisbult Springs Works in Springs, 90 Zn. 
(GFSA, 56%; Iscor Ltd., 35%) southeast of Johannesburg 
Do. Black Mountain Mineral Development Black Mountain Mine near Aggencys, 26 Zn (in concentrate). 
Co. (Pty.) Ltd. 100 kilometers northeast of Oki 
Zirconium Tisand (Pty.) Ltd./Richards Bay Minerals Opencast mines near Richards Bay 300 zircon concentrate. 
Namakwa Sands project (AAC, 80%, Opencast mine along coast about 300 60 zircon concentrate. 
De Beers, 20%) kilometers north of Cape Town 
Do. Palabora Mining Co. Ltd. Palabora Mine and plant at Phalaborwa 13.2 baddeleyite. е/ 
Do. Phosphate Development Corp. Ltd. Plant at Phalaborwa 12.5 baddeleyite. ¢/ 
e/ Estimated. 


1/ Abbreviations of company names used are as follows: Anglo American Corp. of South Africa Ltd. (AAC); De Beers Consolidated Mines 
Ltd. (De Beers); General Mining, Metals and Mincrals Ltd. (Gencor); Gold Fields of South Africa Ltd. (GFSA); Investment Development 
Corp. of South Africa (IDC); and Johannesburg Consolidated Investment Co. Ltd. (JCI). 

2/ Alusaf's new Hillside smelter at Richards Bay was nearing completion (expected mid-1995); design capacity was 466,000 mt/a . 

3/ Columbus was nearing the completion (expected mid-1995) of an expansion project to 600,000 mt/a capacity. 

4/ Most of Foskor's phosphate output is from phosphate concentrates supplied by the neighboring Palabora copper mine. 


TABLE 3 
SOUTH AFRICA: RESERVE BASE OF MAJOR MINERALS FOR 1994 
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Commodity Reserve base 1/ 
Andalusite 2/ 51 
Antimony thousand tons 250 
Asbestos, fiber 8.2 
Chromium, ore 3,200 
Coal, recoverable 55,300 
Cobalt thousand tons 15 
Copper 13 
Fluorspar 36 
Gold 3/ thousand tons 18 
Iron ore 5,900 
Lead 5 
Manganese 3,992 
Nickel 11.8 
Phosphate rock, concentrates 2,310 
Platinum-group metals thousand tons $8.9 
Silver do. 10 
Titanium 45 
Uranium 4/ thousand tons 179.1 
Vanadium 12.5 
Vermiculite 80 
Zinc 15 
Zirconium 15.3 


1/ Metallic minerals are contained metal. 

2/ Includes sillimanite. 

3/ Mine leases only. The Economic Gieology Research Unit of the University of the Witwatersrand 
estimates a reserve base, including that of undeveloped fields, of 40,000 tons of gold. 

4/ Recoverable at a cost of less than $80 per kilogram. 


Source: Chamber of Mines, 1994 and Minerals Bureau, 1994 


ТНЕ MINERAL INDUSTRY OF 


SPAIN 


By Harold R. Newman! 


Spain, whose land area includes a major portion of the 
Iberian Peninsula, is one of the most mineralized areas 
in Western Europe. The area is geologically very 
complex, and this increases its potential for mineral 
resources. The Iberian Pyrite Belt is within the 
southwestern part of the Iberian Peninsula, covers an 
area 230 kilometers (km) long and an average of 30 km 
in width, and trends in an east-west direction from the 
Portuguese coast near Setubal to the Guadalquivir River 
near Seville, Spain. This area is considered the most 
significant mining district within the European Union 
(EU) and is an important source of nonferrous and 
precious metals. The main polymetallic deposits from 
west to east are Aljustrel and Neves-Corvo in Portugal, 
and Tharsis, Scotiel, Rio Tinto, and Aznalcollar in 
Spain. 

The Iberian Peninsula has a diverse mining history that 
dates to Phoenician times. Since then, there have been 
exploitations to extract a wide range of minerals. 
However, it was not until the middle of the 19th century 
that intense mining activities were imtiated, primarily 
owing to the influx of English and French foreign 
capital. 

Although Spain has a great diversity of deposits both 
in metallic and industrial minerals and in coal, the 
majority of mining sectors are barely active. There are 
very few large mines, and mining activity is maintaining 
the downward trend of previous years. Because of the 
diversity of the country's mineral deposits, this trend 
could be reversed in the future. There is an appreciable 
amount of exploration being carried out in various parts 
of the country. 


Government Policies and Programs 


The Government fostered economic growth, but had to 
rationalize some of the  Government-controlled 
industries. The coal and steel industries had to reduce 
production capacity in accordance with Spain’s 
acceptance into the EU. The resulting loss of jobs 
increased the rate of unemployment, which was already 
higher than the EU average unemployment ate. 
Unemployment at yearend was estimated to be about 
23% of the working population. 

Investment-led economic growth has provided some 
relief to the unemployment problem. During the past 5 


years, Spain has enjoyed one of the higher investment- 
led output growth rates in the Organization for Economic 
Cooperation and Development (OECD) countries. Spain 
had a gross domestic product increase of 2.8% in 1994. 

The Government continued consultations to improve 
relationships with labor and business in an attempt to 
maintain a competitive advantage and to control 
inflation. The Government saw challenges to competitive 
advantage if inflation and wages were not managed and 
market-oriented reforms were not continued. 

Because of a very high oil dependency ratio, energy 
supply was a high priority of the Government. The 
1990-95 National Energy Plan (PEN) sought to reduce 
this ratio by shifting to natural gas and using renewable 
sources of energy more intensively. Five new coal-fired 
powerplants were scheduled to be built and expected to 
use imported coal. 


Production 


The mineral industry operated in numerous regions 
throughout the country. The estimated value of Spanish 
mineral production in 1991, the latest year that full data 
were available, was about $374,000 million.” Fifty 
percent of this value was attributed to the mineral fuels 
sector; 10% to the metals sector; and 40% to the 
industrial minerals sector, including ornamental stone. 
The number of persons employed in the minerals 
resource sector in 1992, the latest date data were 
available, was reported to be 67,000. 

Within the EU, Spain was the largest producer of 
mined lead and zinc and a major producer of pyrites; it 
also had the highest level of self-sufficiency with respect 
to mineral raw materials. However, the majority of 
mining sectors were in crisis. The mercury mines at 
Almadén, after a long tradition in the history of mining 
in Spain, were closing. The output of lead, zinc, and 
copper ores, that were important to the Spanish economy 
in the past, were reduced. 

The industrial growth in the EU contributed to the 
demand for quarried mineral products from Spain. 
Quarried natural stone accounted for 16% of the value 
of Spanish mining. With the exception of coal, it was the 
most important mining sector in dollar value in the 
country. (See table 1.) 
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Trade 


Liberalization of foreign trade flows proceeded quickly 
after Spain entered the EU. More than 50% of the 
differences between Spanish tariffs and EU Common 
Market external tariffs had been removed, with complete 
elimination planned by 1995. Table 2 shows the impact 
of selected classes of mineral commodities on Spain's 
balance of payments position in relation to the EU and 
the world. (See table 2.) 

Spain was a large importer of mineral fuels, and it was 
expected that this situation would continue as the demand 
for energy increased. About 1596 of consumption was 
satisfied by imported coal. Spain received about 80% of 
its gas supplies from Algeria and Libya, with the 
remaining supply provided from domestic production. 


Structure of the Mineral Industry 


The mineral industry was composed of state and 
privately owned entities. Minerals belonged to the state 
under an arrangement known as the "Regalian 
Principal." The Mining Law of July 19, 1944, as 
amended, and the Hydrocarbon Law of December 26, 
1950, as amended, governed the mineral industry. The 
Ministry of Industry and Energy implemented the 
mineral laws, regulated the private sector, and managed 
most of the state-owned companies through the Instituto 
Nacional de Industria (INI), a state holding company. 
INI and Instituto Geologico y Minero (IGM) were the 
principal Government mineral resource agencies. (See 
table 3.) 


Commodity Review 
Metals 


Aluminum.—Alumina and primary aluminum were 
produced almost entirely by the Industria Espanola del 
Aluminio S.A. (Inespal) Group. INI was Inespal’s major 
shareholder. Alumina Espanola S.A., a subsidiary near 
San Ciprian, produced alumina, primary aluminum in 
standard sheets and ingots, and special alloys. Inespal 
was to be reformed into a new holding company with 
four operating subsidiaries: Aluminio Espanol, Inespal 
Extrusion, Inespal Conversion, and Inespal Productos 
Planos. 

Difficult times continued for Inespal because of 
increased electricity costs, increases in Spain’s interest 
rates, and weak world aluminum prices. Owing to the 
prolonged situation, the company announced it was 
considering reducing production and dividing the cutback 
equally between the Avilés and La Coruña plants. The 
conipany also asked for a reduction in its current 
electricity tariff of $0.06 per kilowatt-hour. 

Industria Navarra del Aluminio (Inasa), a 7796 owned 
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subsidiary of U.S.-based Reynolds International Inc., 
completed a $25 million expansion of its aluminum foil 
operation at its Pamplona plant. This expansion raises 
Inasa's foil capacity to 18,600 metric tons per year 
(mt/a). 


Copper.—Rio Tinto Minera S.A. (RTM) operated a 
smelter and refinery at Huelva with a capacity of 
150,000 mt/a of copper, 150 mt/a of refined silver, and 
5 mt/a of gold. The copper smelter was the second 
largest in Europe, and the complex was the only one in 
Spain that both transformed copper ore into raw copper 
and then refined the copper in an electrolysis plant. 

RTM, a subsidiary of Freeport-McMoran Copper and 
Gold Inc. of the United States, was undertaking a two- 
phase expansion of the Huelva complex. The first phase 
would be an expansion of capacity from the current 
150,000 mt/a to 180,000 mt/a of metal production to be 
completed by mid-1995. The second phase would further 
increase capacity to 270,000 mt/a. The refinery also 
would be expanded to increase the production of copper 
cathodes from 135,000 mt/a to 215,000 mt/a. The 
overall smelter and refinery expansions were scheduled 
to be completed in 1996 at an estimated cost of $215 
million. 

Almagrera S.A. announced the development of an 
open pit copper mine in the province of Huelva. 
Reserves were estimated by the company to be 5 million 
metric tons (Mmt) of ore averaging 396 copper with 
byproduct zinc. The project, consisting of the mine, 
equipment, access roads, and processing plant, was 
estimated to cost $22 million. 

The company reported extraction of 50,000 metric tons 
(mt) at the Migollas Mine; its concentration plant came 
on-stream in November 1994. Almagera also announced that, 
from 1995 onward, it planned to produce 350,000 mt/a of 
complex ores and 400,00 mt/a of copper bearing ores from its 
combined operations at Migollas and Sotiel Mines. 


Gold.—Navan Resources PLC of Ireland and Tolsa 
S.A. of Spain were a joint-venture gold exploration 
project in the Almería Province of southern Spain. 
Navan, with 80% interest, was participating as operator 
in the exploration of a 150-square- kilometer area. RTM 
was carrying out exploration work in Huelva and 
Badajoz. Also, Concorde Minera S.A. was conducting 
investigations in the province of Almería on the Nijar 
reserve, on behalf of the state. Concorde was also 
carrying out exploratory work in the Asturias area. 


Iron Ore.—Compaiiia Andaluza de Minas S.A. 
(CAM) was the largest iron ore producer in Spain. In 
addition to an open pit mine that produced about 3.3 
million metric tons per year (Mmt/a) from the Alquife 
deposit on the north side of the Sierra Nevada, 
approximately 80 kilometers (km) from Granada, CAM 


operated а  90,000-dead-weight-ton (dwt)-capacity 
shiploader at the Port of Almeira. CAM continued with 
a drilling program on its Calahora deposit, about 3 km 
from the current mine site. If sufficient reserves were 
defined, CAM was expected to start exploiting the 
deposit in the late 1990's. Iron ore mining in Spain was 
located almost totally at Alquife. 


Iron and Steel.—The Spanish steel industry 
maintained its efforts to adapt to the economic 
environment and realities of the Common Market in 
Europe. The industry was completely integrated into the 
EU except for some issues such as residual tariffs and an 
EU Commission request for a reduction in steelmaking 
capacity. 

Corporacion de la Siderurgia Integral (CSI) and 
Sidenor were the 2 state companies that produced 50% 
of the country’s steel, while 13 compnaies were in the 
private sector. A majority of these were scrap-based 
minimills. CSI was composed of Spain's two largest 
integrated steel producers, Empresa Nacional 
Siderurgical S.A. (Ensidesa) and Altos Hornos de 
Vizcaya (AVH). CSI was charged with developing the 
future strategy of the two companies to reduce 
production costs and improve productivity. 

CIS has proposed setting up a public holding company, 
Corporacion V de Productos Siderurgicos Largos Plano 
y Transformas S.A., under which Ensidesa and AVH 
would be grouped. Production was intended to be 
grouped under separate divisions for flat products, long 
products, and processing. This restructuring effort was 
expected to reduce Spanish steel capacity by 1.3 Mmt 
with 10,000 jobs expected to be lost. 


Lead.—Sociedad Minera y Metlürgica de Peñarroya 
España S.A. closed its 90,000-mt/a primary lead smelter 
at Cartagena, and the company filed for temporary 
receivership. The country went from being self-sufficient 
in primary lead a few years ago to having no primary 
lead refining capacity. However, secondary lead 
production had risen significantly and began satisfying 
more than 50% of domestic consumption needs. 

Outokumpu Minera Espafiola S.A. was doing 
exploration work on lead and zinc in the Cantabria, 
León, and Huelva areas. Also, Austriana de Zinc, at 
Reocín, and Navan Ltd., at Mazarrón, were carrying out 
investigations. 


Mercury.—Spain was the only mercury producer in 
the EU in 1994. Work continued on Minas de Almaden 
y Arrayanes S.A.’s (MAYASA) Las Cuvas Mine at 
Almaden, in southern Spain. The new mine, expected to 
begin limited production in 1995, contained estimated 
reserves of 140,000 mt of ore at a grade of 5% mercury. 

The world's oversupply of mercury during the year 
hurt the profitability of mercury producers. The drop in 


mercury sales and prices continued to aggravate 
MAY ASA's economic problems at its mines. MAYASA 
was reported to have stopped almost all production and 
was selling most requirements from stockpiled material. 


Zinc.—Asturiana de Zinc S.A. was the largest refined 
zinc producer in the EU апа accounted for 
approximately 4% of the world's zinc production. 
Asturiana's San Juan de Niva smelter had a capacity of 
320,000 mt/a. The company's Reocin Mine and 
Exminesa's Rubiales Mine supplied most of feed 
concentrates. 

The other supply source, Curragh Resources's Sa 
Dena Hes Mine in Canada, ceased when that mine 
stopped production. Austuriana announced that, as a 
result of the difficult concentrate supply situation, it 
would cut its 1994 zinc production by 70,000 tons. 
Asturiana was investigating areas near the Reocin Mine 
attempting to develop additional reserves. 


Industrial Minerals 


Ammonia.—The major Spanish nitrogen producer, 
Fertilizantos Españoles S.A. (Fesa), completed the 
company's rationalization plan. The restructured 
company, named Fertiberia SL, consisted of seven of 
Fesa's operating units along with existing inventories. 
Fesa would remain as an operating company and retain 
all past liabilities. Freeport McMoRan Resources 
Partners Ltd., a 51% owned subsidiary of Freeport 
McMoRan Inc. of the United States, was negotiating the 
acquisition of a controlling equity interest in Fertiberia. 
Also, Freeport was negotiating with Morocco's Office 
Cherifienne des Phosphates regarding the possibility of 
a partnership in Fertiberia. 

Ammonia capacity in Spain would be about 700,000 
mt/a, well below the high of 900,000 mt/a produced 
during the 1980's. 


Cement.—It was reported that a large number of civil 
construction projects were awaiting tenders, which 
would indicate a positive area for growth. Cementos 
Mexicanos S.A. purchased Valenciana de Cementos 
S.A., one of the country's largest producers, for an 
estimated $1.7 billion. This represented the largest and 
first really significant acquisition in Spain by a North 
American cement producer. 


Kaolin.—Kaolin deposits occured in two different 
geological environments in Spain. One was a 
hydrothermal alteration of Pre-Hercynian granites in the 
northwestern part of Spain. The other source in eastern 
Spain was derived from the weathering of crystalline 
rocks of the Lower Cretaceous age. These two areas in 
the country were estimated to have produced more than 
400,000 mt/a of kaolin and have resulted in Spain 
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becoming one of the more important kaolin producers in 
Europe. 

Explotaciones Ceramicas Españolas S. A. (ECESA) and 
Caolines de Vimianzo S.A. (CAVASA) was two of the 
largest kaolin producers in Spain. ECESA produced 
about 90,000 mt/a from its operations at Burela de Cabo, 
Lugo Province, and CAVASA produced about 100,000 
mt/a from its operations at Vimianzo, Cap Finisterre, 
Galicia Province. Both companies produced ceramic, 
fiberglass, and paper-grade kaolin. ECESA also 
produced a range of kaolins for porcelain and 
earthenware. 


Other Industrial Minerals.—Spain was the world's 
largest producer of slate, and, along with Greece, Italy, 
and Portugal, provided a significant volume of the 
world's supply of granite and marble. Increased 
infrastructure construction led to a growing importance 
of aggregates, and the ornamental rock sector continued 
to enjoy a steady demand despite the economic situation. 

The dominant lime producer was Calcinor S.A. and its 
numerous associates. Together, these producers have a 
capacity approaching 600,000 mt/a of burnt lime. Other 
producers included Tuledas Asturias S.A., which 
produced about 1,000 metric tons per day exclusively for 
the steel industry, and Calcopu S.A., which produced 
lime used in the mining and production of copper, iron, 
steel, and building materials. 

RTM concluded exploration of a rare-earths deposit in 
Galicia. The Monte Galineiro deposit reportedly 
contained neodymium and yttrium used for 
superconducting materials. The deposit also was reported 
to contain cesium, niobium, thorium, and zirconium. At 
yearend, no decision was forthcoming on future 
development. 

Minera San Albin S.A. (SMSA) was conducting 
exploration drilling on the Alto Eugenia Hill wollastonite 
deposit in Colmenar Viejo. SMSA estimated that 3.5 
Mmt of calcite-garnet-wollastonite ore had been 
delineated, with an estimated wollastonite content of 
900,000 mt. 

Plans to develop the project reportedly ran into 
difficulty with the local community. The people of 
Colmenar Viejo were against the project owing to its 
being perceived as a potential hazard to local water 
supplies and its close proximity to the Virgen de los 
Remedios hermitage, which was attracting tourists. 

Desarrollo de Recursos Geologicos (DRG) carried out 
an exploration program on its Illustacion wollastonite 
project near the Spain-Portugal border. The company 
reported that it had defined a deposit greater than 20 
Mmt in size with an average grade of 35% wollastonite. 
DRG was looking for a joint-venture partner to 
participate in the project. Other than in Finland, little or 
no natural wollastonite was produced in Europe. 
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Mineral Fuels 


Coal.—Spain was endowed with reserves of anthracite 
and bituminous coal and lignite, and was the third largest 
anthracite-bituminous coal producer in the EU. In the 
past, domestic production had provided the coal 
requirements of the power generation industries. About 
97% of the coal produced was consumed domestically in 
thermoelectric plants. About one-third of Spain’s coal 
needs was imported, and future plans called for 
increased coal usage in the electric generating industry. 
More coal was expected to be imported because Spanish 
coal, particularly lignite, has a high sulfur content. 
Imported coal, mainly from South Africa, was about 
15% of consumption and was expected to reach 30% by 
the end of this century. Conipliance with environmental 
legislation would require significant investments by most 
companies to utilize domestic lignite in operations. 

The number one coal producer was the Government- 
owned company Hulleras del Norte S. A.(Hunosa), and 
the number one lignite producer was the 65% 
Government-owned company Empressa Nacional de 
Electricidad S.A.(Endesa). The Government-owned 
company Empresa Nacional Carbonifera del Sur S.A. 
(Encasur), also produced coal. The largest private sector 
coal producer was Sociedad Hullera Vasco Leonesa. 

Under its Future Plan, Hunosa was reducing output, 
closing less profitable mines and concentrating on the 
most profitable deposits, and reducing its payroll in an 
attempt to lower its production costs. Endesa started up 
its new Corta Gargello open pit mine in Andorra. 
Encasur's two new open pit mines, Espiel and Cabeza de 
Vaca, went on-stream in 1994. 

The EU and the Government were negotiating the 
future of the coal industry of Spain. The EU maintained 
that Spain should close at least one-half of its mines 
because the cost of national coal was often as much as 
six times the price of imported coal. Coal production in 
Spain was considered by the EU to be inefficient because 
the cost of coal at yearend was $253 per mt as compared 
with the average price of EU coal of about $77 per mt. 

The Government maintained that, while coal reserves 
are abundant, they are difficult to mine because of 
narrow seams with many faults or a high ash content. 
Therefore, coal was more expensive than that imported 
from Poland or South Africa. This issue was not 
expected to be resolved quickly. 


Natural Gas.—The energy contribution of domestic 
natural gas historically had been small, contributing only 
3926 of the country's energy requirements. The Spanish 
Government's National Energy Plan (PEN) has indicated 
that natural gas was expected to furnish 596 of Spain's 
energy requirements in the early 1990's. There have 
been significant gas discoveries, and the country has 
embarked on a drilling program to bring these resources 


to market. The Gaviota Field in the Cantabrian Sea and 
the Marisma onshore field provided most of Spain's 
natural gas. It was estimated these resources could 
provide about 2 billion cubic meters (п?) per year. 

A new pipeline would initially deliver 1.3 billion m? 
of natural gas from the Algerian gas fields via Morocco. 
This volume would reportedly increase to 2.8 billion т? 
by the late 1990's. The 2,000-km-long by 1.2-meter 
(m)-diameter pipeline, expected to be operational in late 
1996, would cross the Strait of Gibraltar and enter Spain 
at a point still to be determined. 


Petroleum.—Spain had very little domestic crude 
production, which accounted for a small percentage of 
the country's requirements. Casablanca, an offshore 
oilfield, and Ayoluengo, an onshore field, were the only 
two producing fields. There has been little effort to 
discover new reserves since two U.S. companies, Amoco 
Inc. and Chevron Inc., withdrew from Spanish 
exploration in 1989. 


Uranium.—Empressa Nacional del Uranio (Enusa) 
was proceeding with the construction of a uranium 
concentrate plant to increase capacity at Saelices el 
Chico in the Province of Salamanca. The capacity of the 
plant would be increased from the 254 mt/a of U,O, 
existing at yearend 1990 to 950 mt/a and was expected 
to be in operation by late 1995. The project, estimated 
to cost $40 million, was being subsidized by the EU 
through the Salamanca Regional Development 
Organization. 

The Spanish Government continued with the 
moratorium on construction of nuclear powerplants and 
finally wrote off the $5.3 billion cost of five partly built 
nuclear powerplants since construction was frozen 10 
years ago. Reportedly, the reasons for extending the 
moratorium were cost, diversification of energy supply, 
and environmental protection. Also, one aspect of the 
new law reorganizing the electricity sector was the 
phasing-out of the nuclear power sector, which 
represents 35% of domestically produced energy. 


Infrastructure 


The Spanish National Railways (RNFE) operated on 
13,500 km of 1.668-m-gauge track and 1,820 of 1-m- 
gauge track. This was different from the 1.435-m-gauge 
track used throughout most of Europe. Most of the 
150,000 km of highways were paved. However, only a 
small portion were limited-access divided highways. 
Infrastructure improvements were one of the government’s 
priorities. The main ports are Barcelona, Bilboa, Cadiz, 


Cartagena, Gijon, Huelva, and Tarragona. 
Outlook 


The mineral resource base in Spain has not been fully 
exploited, and this mineral resource-rich country was 
expected to continue to contribute these resources for the 
continued development of Spain and the EU. An 
appreciable amount of exploration work was being 
carried out in various areas. This was expected to 
continue. 

Lower labor costs in Spain and the abundant natural 
resources have fueled growth above the EU average 
growth rate. This is expected to continue although fears 
of an overheated economy have resulted in the tightening 
of the country’s fiscal policy by the Government. By 
joining the EU, Spain gained virtually unrestricted 
access to a market that was 15 times larger in terms of 
purchasing power than its own. 


‘Text prepared July 1995. 

*Where necessary, values have been converted from Spanish pesetas 
(Ptas) to U.S. dollars at the rate of Ptas 130.2=US$1.00, the average 
exchange rate in 1994, 


Major Sources of Information 


Instituto Geological y Minero 
Rios Rosas 23 
28003 Madrid, Spain 
Ministerio de Industria y Energia 
Doctor Fleming, 7 
28036 Madrid, Spain 
Direccion General de Minas y Industrias de la 
Construccion Ministerio de Industria y Energia 
Serrano 37 
28010 Madrid, Spain 


Major Publications 


Ministerio de Industria y Energia, Madrid: 
Estadistica Minera de Espana, annual. 
Industria Minera, monthly. 
La Industria Siderurgica Espanola, annual. 
Panorama Minero, annual 

Annual reports from various mineral resource 
companies: Altos Hornos de Vizcaya; Asturiana de 
Zinc; Ensidesa Group; Grupo Instituto Nacional de 
Industria (INI); Inespal Group; Rio Tinto Minero; 
Repsol Petroleos; et al. 
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TABLE 1 
SPAIN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


т 
ОС i eve eve eve ee, 


Bauxite 864 r/ 600 r/ e/ — 1/ = = 
Alumina 3/ 1,000,000 1,000,000 e/ 959,000 r/ 1,060,000 r/ 1,000,000 
Metal: 
rime 353,000 355,000. 359,000 356,000 340,000 
Seconds 63,300 72,000 e/ 96,500 r/ 99,700 r/ 98,000 
ВСІ n motu 355 r/ e/ 344 t/ 329 t/ 340 350 


Copper: 
Mino output, Cu content 10,900 8,320 r/ 9,430 г/ 3,520 г/ 4,900 


—  Blsere — — — — — — — — — — - 


né 110,000 111,000 100,000 r/ 125,000 125,000 
Seconds 40,300 38,000 37,000 r/ 48,000 r/ 50,000 
[э]: : а 2 r. 2 r 2 
Refined: 
Prime 116,000 е/ 111,000 r/ 134,000 1/ 137,000 1/ 142,000 
Seconds 50,000 e/ 38,000 r/ 44,800 r/ 42,000 46,800 
Gold, mine output, a  Wlograms Au content kilograms 6,810 7,400 6,580 6,080 r/ 6,000 
steel: 
Gross weight housand tons 3,030 e/ 3,890 r/ 2,970 1/ 2,480 r/ 2,500 
e content do. 1,440 1,760 r/ 1,330 r/ 1,110 r/ 1,100 


Metal: 


Pig iron do. 5,540 5,400 5,080 5,450 r/ 5,450 
Eien electric furnace do. 157 150 e/ 145 е/ 117 r/ 102 


teei: 
Crude do. 12,700 12,900 12,300 12,600 13,500 
Castings and forgings do. 169 170 e/ 160 e/ 165 175 
Semimanufactures do. 11,300 11,100 10,800 10,000 11,000 
Lead. 
Mine outa, Pb content 58,500 45,000 e/ 30,000 25,300 1/ 23,800 
оа. 


Prim 60,000 110,000 :/ 62,000 r/ 62,400 70,400 
Secondary 50,000 59,000 r/ 58,000 r/ 56,000 62,000 
Crcury. 


al 3: nae 7. а —Kiogra 
t, $ 


е О. 962.000 52,000 r/e/ 36,000 r/e/ 64,300 r/ 50,000 
ver, mine output, Ag content 30. 500,000 е 182,000 r/e/ 191,000 r/e/ 159,000 r/ 160,000 
antalum minerals (tin byproduct): ‹ 

oss weight 10. 10,000 8,000 8,000 6,000 5,000 

а content do. 2,600 2,000 2,000 1,500 1,200 


Тїп: 


Mine output, Sn content 27 12 7 т/ 2 r/ 2 
р primary 1,880 r/ 1,670 1/ 2,230 r/ 2,000 2,000 


ttanium dioxide 30,000 30,000 30,000 25,000 20,000 
Tungsten, mine output, W content 10 == == == 

ramum, mine output, UsOs content 228 223 r/ 187 r/ 183 r/ 200 

Inc: 
outp content 258,000 261,000 r/e/ 205,000 r/ 170,000 r/ 150,000 
Metal, primary and second: 253,000 262,000 r/e/ 352,000 r/ 328,000 r/ 301,000 
NDUSTRIAL MINER A) 
Barite 11,300 5,200 r/e 6,190 т/ 6,000 r/ e/ 6,000 
Bromine е/ 300 300 250 200 200 


TABLE 1--Continued 


SPAIN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommod ОГ ete eve ave ley, 
INDU RIAL MINERALS--Continuec 
Cement, hydraulic, other than natural thousand tons 28,100 25,100 1/ 25,100 r/ 26,000 26,500 
Clays: 
Atta Igite с/ 53,900 r/ 72,900 r/ 87,300 r/ 85,000 1/. 85,000 
entonite 151,000 150,000 e/ 150,000 е/ 150,000 150,000 
marketable: 
Crude e/ 125,000 125,000 74,500 r/ 125,000 75,000 
Washed 423,000 413,000 e/ 305,000 r 300,000 148,000 
er ou tons 10,000 10,000 10,000 13,000 10,000 
Diatomite and tripoli 108,000 60,000 e/ 36,000 38,000 40,000 
Felds 214,000 214,000 r/ 247,000 r/ 239.000 r/ 225,000 
Fluorspar: 
oss weight: 
Acid-grade 144,000 114,000 94.000 r/ 82,000 r/ 90,000 
uorspar: 
etallu e 9,680 6,000 e/ 2,960 e/ 5,000 5,000 
О 
CaF? content: 
Acid-grade 144,000 150,000 e/ 100,000 e/ 100,000 100,000 
Metallurgical-grade 7,390 7,000 e/ 5,000 e/ 5,000 5,000 
Ole 9 9 , 9 9 
ypsum and anhydrite, crude ousand tons 7,670 7,210 6,760 r/ 7,250 r/ 7,500 
Kyanite, andalusite, related materials c 3,600 3,600 3,600 3,000 3,500 
ime, tons 1,200 1,200 1,200 1,200 1,000 
te: 
Calcined 159,000 136,000 e/ 133,000 r/ 131,000 r/ 135,000 
Crude 444,000 445,000 e/ 400,000 e/ 400,000 400,000 
Mica 913 300 e/ 250 e/ 250 
Nitrogen: N content of ammonia thousand tons 466 557 479 354 r/ 360 
igments, : 
Other 8,990 3/ 8,600 7,910 r/ 8,000 8,000 
Ked iron oxide 20,000 20,000 18,000 16,000 16,000 
Potash, K2O equivalent 686,000 r/ 585,000 r/ 594,000 r/ 661,000 r/ 684,000 
Pumice e/ 900,000 800,000 800,000 700,000 700,000 
Pyrite, including cuprous, gross weight ousand tons 1,640 1,360 862 722 п 746 
alt: 
ock, includin uct from 
tash wor О. 3,380 3,170 е/ 2,710 e/ 2,510 2,500 
Marine and other do. 858 900 e/ 965 r/ 900 850 
vel: ca san O. 2,200 2,200 2,180 r/ 2,200 2,000 
epiolite 515,000 392,000 е/ 400,000 е/ 400,000 375,000 
odium compounds, n.e.s.: 
soda ash, manufacturec housand tons 527 500 e/ 500 e/ 500 
Sulfate: 
Natural: 
Glauberite, Na2SO4 content 476,000 450,000 e/ 482,000 r/ 260,000 e/ 350,000 
Thenardite, Na2SO4 content 241,000 250,000 e/ 189,000 r/ 158,000 e/ 250,000 
Manufactured e/ 150,000 150,000 150,000 150,000 150,000 
Stone: e/ 
Calcareous: 
Chalk thousand tons 400 400 659 r/ 500 e/ 400 
Dolomite do. 4,000 4,000 4,380 4,500 4,400 
Limestone do. 115,000 115,000 175,000 160,000 150,000 
Marble do. 2,350 3/ 2,210 3/ 1,990 3/ 2,130 2,000 
Mari do. 6,000 5,000 3,960 r/ ,000 4,000 
Basalt do. 2,500 2,500 3,000 1/ 4,480 r/ 4,500 
Granite do. 1,180 3/ 1,150 3/ 980 3/ 1,170 r/ 1,200 
Ophit a 2,000 ‚000 1,750 г/ 2,500 3,000 
onolite О. 750 750 700 500 500 
Porphyn do. 700 700 958 r/ 500 500 
Quartz do. 900 900 991 r/ 1,600 1,500 
Quartzite do. 700 700 1,332 r/ 1,000 1,000 
andstone do. 1,800 1,800 1,700 1,600 1,500 
erpentine О. 400 400 811 r/ 400 400 
Other do. 28,000 30,000 30,000 30,000 30,000 
Strontium minerals: e/ 
c weight 80,400 75,000 65,000 50,000 50,000 
4 content 32,200 29,000 26,000 20,000 20,000 
Sulfur: 
content o pynites ousands tons 748 599 406 1/ 327 350 
uct: 
OF metallu do. 248 252 258 250 250 
Of petroleum do. 149 105 90 100 100 
оа! (lignite) д і 2 2 2 2 2 


ote : 
See footnotes at end of table. E 


TABLE 1--Continued 
SPAIN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


ommodi DO DC eve DC DOA а 
INDU RIAL MINERALS--Continuec 
Talc and steatite e/ 70,000 70,000 70,000 65,000 65,000 
Anthracite housand tons 5,800 5,640 6,180 r/ 6,050 r/ 6,000 
Bituminous do. 13,800 1/ 15,500 г/ 12,400 r/ 13,300 r/ 12,000 
Lignite do. 16,400 19,600 r/ 18,700 :/ 17,500 r/ 16,000 


d 
а 
B 


` i O. 
ар а о. 15,400 15,000 е/ 22,000 r/ 19,600 r/ 19,000 
, motor o. 80,400 80,000 e/ 84,500 r/ 79,300 r/ 84,000 


Jet fuel e/ do. 30,000 30,000 25,900 r/ 24,500 r/ 29,200 
Kerosene e/ do. 29,000 29,000 26,400 r/ 25,100 r/ 29200 
Distillate fuel oil do. 109,000 110,000 e/ 122,000 r/ 114,000 r/ 122,000 
Residual fuel oil do. 92.900 92,000 e/ 121,000 r/ 97,900 r/ 94,900 
Other do. 30,100 30,000 e/ 30,000 e/ 30,000 30,000 
хеш el and losses jo. 12,000 12,000 12,000 12,000 12,000 


1/ Previous == and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 
2/ Table includes data available through Mar. 1994. 

3/ Reflects aluminum hydrate. 

4/ Includes sand obtained as a byproduct of feldspar and kaolin production. 


TABLE 2 
SPAIN: 1993 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES 1/ 2/ 
(Thousand dollars) 
Mineral commodity Exports Imports Net gain Exports to Imports from Net gain 
to EU from EU or (loss) the world the world or (loss) 
Crude industrial minerals 

Feldspar $1,680 $2,760 ($1,070) $1790 $7,780 ($5,990) 

Magnesite 24 303 (279) 106 488 (382) 

Slate 503 23 480 550 95 455 

Other 192,000 140,000 52,300 269,000 337,000 (67,800) 

Total | | 194,000 143,000 51,400 271,000 . 345,000 73,800 

Metalliferous ores RE 
Copper 29 35,900 (35,800) 5,880 233,000 (227,000) 
Lead 1,780 30 1,750 3,010 30 2,980 
Tin =- 5,910 (5,910) - 8,010 (8,010) 
Zinc 7,280 3,770 3,500 20,400 80,900 (60,500) 
Other (including waste and scrap) 126,000 581,000 (455,000) 182,000 1,070,000 (887,000) 

Total 136,000 627,000 (491,000) 211,000 1,390,000 (1,180,000) 

Nonmetallic mineral manufactures 298,000 132,000 167,000 577,000 240,000 338,000 
Metals: өөө "uui SE 0: : 2 c 

Iron and steel 1,510,000 1,640,000 (127,000) 3,030,000 1,990,000 1,040,000 

Mercury 192 383 (191) 4,270 390 3,880 

Other nonferrous metals 894,000 791,000 104,000 1,210,000 1,120,000 98,100 

Total 2,400,000 2,430,000 (23,000) 4,240,000 3,100,000 1,140,000 

Mineral fuels 836,000 938,000 (102,000) 1,960,000 9,360,000 (7,400,000) 


1/ Data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 
2/ Table prepared by Harold Willis, Section of International Data. 


ТАВГЕ 3 
SPAIN: STRUCTURE OF THE MINERAL INDUSTRY OF 1994 
(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners main facilities apaci 
Alumina Alumina Española S.A. Alumina plant at San Cipriar ZO ,UO0. 
Aluminum Aluminio Español 5.7 ectrolytic plant at San Cipnan, Lugo 50. 

Do. Industria Espafiola del Aluminio, S.A. Electrolytic plant at Avilés 100. 

Do. do. Electortytic plant at La Coruña 25 

Do. Aluminio de Galicia S.A. Electorlytic plant at Sabifiánigo 78. 

Do. do. do. 14. 

Coal: 

Anthracite Antracitas Gaiztarro S.A. Mines at María and Paulina 2,000. 
Do. Antracitas de Gillón S.A. Mines near Oviedo 2,000. 
Do. Antracitas del Bierzo S.A. Mines near León 1,000. 

Situminous Mulleras del Norte S.A. ( Hunosa Various mines and plant 00. 
: Hulleras Vasco Leonesa S.A. Santa Lucia Mine, Leon 2,000. 
Do. Minas de Figaredo S.A. Mines near Oviedo 1,000. 
Do. Nacional de Carbon del Sur (Encasur Rampa 3 and San Jose Mines, Cordoba 200. 
ignite mpresa Nacional de Electricidac As Pontes Mine, and Andorra Mine, La Corofía ‚000. 
sarte Vinas de Baritina . (Ka пеше о Vine and plant in Clar. Ordobe J. 
Germany, 10094 
nent Approximately 36 cement companies, 4 plants, including 14,000. 
of which the largest is-- 5 (Asland) plants, of which the largest ones (6,000). 
Asland S.A. are plants at Puerto de Sagunto, Valencia, 2,000. 
and at Villalu de la S Toledo 2,000. 
ррег. 
Metal Rio Tinto Minera S.A. (Freeport McMoRan Smelter at Huelva 85. 
Inc., 6596; Ercros Group, 35%) 
Do. do. Electrolytic refinery at Huelva 105. 
Do. Industrias Reunidas de Cobre Smelter at Asua-Bilbao 30. 
Do. Electrolitico y Metales S.A. Fire and electrolytic refinery at 36. 
Asua-Bibao 
J мо I into Minera S.A. (Freeport McMoKar Mines and plant at Arientero, near 
Inc., 65%, Ercros Group, 3596) Santiago de Compostela, Galicia 
Do. do. Corta Atalay opencast mine, Cerro 30. 
FER о mine and plant, and 
erground mine--all in Rio 
Tito: Mick 
uorspar uoruros S.A. (Bethelhem Steel Corp., 49% plant at Caravia, near Colunga 100 (ore). 
Do. do. Opencast mmines at San Lino and Val 350 (ore). 
Negro, and underground mine at 
Eduardo, near Caravia--all in Asturias 
Do do. Plant at Collada, Gijón 200 (ore). 
Mines at Veneros Sur and Corona, Gijón 

on ore отрайіа Andaluza de Minas S.A.(Mokta, 62%) Mine at Alquife, Granac 1,000. 

Do. Altos Hornos de Vizcaya S.A. (U.S. Steel, 25%) Nine mines in Province of Vizcaya 4,000. 

Do. Compañia Minera Siderügica de Ponferrada S.A. Eight mines in Province of León 3,000. 

Do. Minera del Andévalo S.A. mine at Coba, Huelba 2,000. 

Metal Sociedad Minera y Metalürgica de Pefiarroya Smelter at Cartagena, Murcia 60. 

de España, S.A. (Peñarroya, France, 98% Refinery at Cartagena, Murcia 60. 
Do. ompafiia La Cruz, Minas y Fundaciones meler at Lineares, Jacr 40. 
де Plomo S.A. Refinery at Lineares, Jaén 40. 
Do Tudor S.A. Secondary smelter at Saragoza 16. 
Do. Ferroaleaciones Españolas, S.A. Secondary smelter at Medina del Campo 12. 
Do Derivados de Minerales y Metales Secondary smelter at Barcelona 5. 
J ociedad Minera y Metalúrgica de Peñarroya Upencast mine at Montos de Los Azules, 
Espafia S.A. (Pefiarroya, France 90%) near Unión, Murcia 
Do Andaluza de Piritas S.A. (APIRSA) Opencast mine at Aznalcóllar, Sevilla 21. 
Do Exploración Minera International Underground mine at Rubiales, Lugo 16. 
España S.A. (MINESA 
Magnesite Magnesitas de Rubián S.A. Plants at Zubin JU. 
Do. do. Mines and plant near Sarria, south of Lugo 220. 
Mercury V nas de Almadén y / ayanes iG ne d smelter at Almadér 0,00€ asks. 
(Government 100%) 

etroleum: | 

Crude barrels perday Chevron S.A. Oilfield at Casablanca 300. 

Refined do. Repsol Petróleo S.A. Refineries at Escombreras 90,000. 
Do do. do. Puertollano 14,000. 
Do do. do. Tarragona 260,000. 
Do. do.  Refineria de Petróleos del Norte S.A. (Petronor) Refinery at Somorrostro 240,000. 
Do. do. Compañía Española de Petróleos S.A. Refinery at Santa Cruz de Tenerife 160,000. 
Do. do.  Petroleos del Mediterraneo S.A. (Petromed) Refinery at Castellón de la Plana 120,000. 
Do do. Compañía Iberica Refinadora de Petróleos Refinery at La Coruña 140,000. 

S.A. (Petroliber | 
Potast Potasas de Navarra S.A. Mines and plant near Pamplona JU (ore). 
Do. Minas de Potasas de Suria S.A. Mines at Suria 1,000 (ore). 


Do. Uníon Explosivos Rio Tinto S.A. Mines at Balsareny/Sallent and Cardona 2,000 (ore). 


TABLE 3--Continued 
SPAIN: STRUCTURE OF THE MINERAL INDUSTRY OF 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners main facilities apaci 
Pyrite ompafiia Española de Mines de Tharsis Mines and plants at 1 harsis and Zarze JU. 
near Seville 
Do. do. Plant at Huelva 600. 
Do. чо Tinto Minera S.A. Union Explosivos Vines and plant at Rio Tinto, near 900. 
Rio Tinto, 75%; Rio Tinto Zinc, 25% Seville 
Jranium metric tons mpresa Nacional del Uranio (Enusa), Mines and plant near Ciudad Kes 90 (030). 
Goverment, 100% 
inc: 
Metal Real Cía. Asturiana de Minas S.A. ауе zinc plant at San Juan 200. 
ueva 
Ore do. Keocin mines and plants near 500. 
Torrelavega, Santander 
Do. Andaluza de Piritas S.A. (APIRS/ Jpen pit mine at Aznalcóllar ,200 (ore). 
Sevilla 
Do. xploración Minera International Espafia Underground mine at Kubiales, Lugo J0 (ore). 
S.A. (EXMINESA | 
Do. ociedad Minera y Metalurgica de Vines and plants at Montos de los ) (ore). 
| Penarroya-Espana S.A. Azules y Sierra de Lujar, San Agustin 
epiolite olsa S.A. Mine and plant at Vicalvaro, near Toledo JU. 
Do. Silicatos-Anglo-Ingleses S.A. Mine and plant at Villecas near Madrid 200. 
tee mpresa Siderurgica S.A. (Ensidesa), Plants at / s, Verifia, and Mieres 5,000. 
(Government, 10094) in Oviedo, and Moreda, Gijón 


Do. Altos Hornos de Viscaya S.A. (U.S. Steel, 20%) Ironworks and steelworks at Sestao, Bilbao 1,500. 


THE MINERAL INDUSTRY OF 


SRI LANKA 


By Chin S. Kuo! 


Sri Lanka's gross domestic product in real terms rose 
by 796 in 1994. Increases in investment, boosted by a 
growth in national savings and foreign capital inflows 
and in value-added products in the manufacturing sector 
were contributing factors. The private sector, which 
constituted the majority of industrial production, played 
a significant role in the country's economic growth. 
Mineral products scored a large increase in output. 
Inflation was running at 11.596. 

The country's export earnings primarily came from 
coconut, industrial products, minerals, rubber, tea, and 
minor agricultural crops. Of the minerals exported, 
precious and semiprecious gemstones contributed 
significantly to foreign exchange earnings and accounted 
for 8% of Sri Lanka's total exports. The primary 
markets were Europe, Japan, and the United States. 
Earnings from mineral exports rose by 23%. The value 
of petroleum product exports also increased. Imports 
increased moderately, dominated by consumer goods. In 
1994, the trade deficit shrank slightly. 

The Government's policy was to encourage private, 
both domestic and foreign, development of the mineral 
industry. The Government reportedly planned to offer 
investment incentives to foreign companies to increase 
mineral and oil exploration. The Government approved 
the establishment of a free trade zone in Trincomalee for 
foreign investment projects. The 240-hectare site selected 
is close to the town and the harbor. The harbor and the 
main road would be rehabilitated and the town water 
supply would be extended. 

The Government was attempting to liberalize and 
modernize investment in the mineral sector. One 
measure provided specifically for equal access and status 
to all qualified applicants for mineral exploration and 
exploitation, except gems and hydrocarbons, on a first- 
come, first-considered basis. The Geological Survey and 
Mines Bureau was given the task of implementing and 
coordinating a balanced Government initiative to 
promote and improve local and international mineral 
development in the country within a modern socio- 
economic and environmental framework. 

A package of incentives to boost the gem and jewelry 
industry was approved by the Government. The 
incentives included liberalization of procedures as well 
as abolition of import duties, statutory surcharges, and 


taxes. These measures were expected to increase 
growing gem and jewelry exports. The Government 
planned to make Sri Lanka an international center for 
gems and jewelry. A bank would be set up to extend 
financial assistance to prospective exporters of gems and 
jewels. Import duties of 38% on rough stones were 
abolished and those on cut and polished gemstones were 
to be reduced to 10%. Import duties on equipment and 
machinery used in the gem and jewelry industry also 
would be reduced to 10%. An import duty of 10% was 
levied on gold. 

The country’s mineral industry was controlled by the 
Government. In 1994, under the privatization program, 
one of the three state-owned mines was sold to the 
private sector. The new company actively sought joint- 
venture partners to share technology and equity. 

Sri Lanka was best known for its medium-scale, high 
grade deposits of mineral sands, graphite, and phosphate 
rock, as well as a wide range of high-quality industrial 
minerals suitable for ceramics and refractories. Graphite 
was the country’s principal mineral and export 
commodity. The Mining and Mineral Development 
Corp. operated three mines at Bogala, Kahatagaha, and 
Kalangaha and produced 9,000 metric tons per year 
(mt/a) of graphite. The Bogala Mine was the largest and 
was 51% owned by the Government. Graphite was sold 
to Germany, Japan, the United Kingdom, and the United 
States. Graphite exports to the United States during 
1994 were 411 metric tons valued at $286,500.? Under 
a modernization program to improve efficiency, 
machinery and equipment worth $210,000 were on order 
for the mine. 

Mineral sands were produced in significant quantities. 
The Ceylon Mineral Sands Corp. processed 300,000 
mt/a of sands to recover ilmenite, zircon, and rutile; 
most of them were exported. 

The Government planned to build three coal-fired 
powerplants at a total cost of $1.2 billion during the next 
decade to generate 900 megawatts (MW) of electricity. 
The plants would be near Trincomalee, at Mawella, and 
at a west coast site yet to be decided. Each plant would 
cost $400 million and have two 150-MW generators. 
The first was the Trincomalaa powerplant, which was to 
come on-line in 1998. Coal would have to be imported 
because the country does not produce any. Sri Lanka 
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had a total generating capacity of 1,400 MW, 80% of 
which was hydroelectric power and the rest from diesel 
plants. Power demand had steadily increased by 9% to 


1096 per year. 


MAN B&W Diesel AG of Germany was awarded a $37 
million contract to build a 40-MW diesel powerplant at 


Sapugaskande. These projects represented the first 
foreign investments in Sri Lanka's infrastructure. 


Biwater Hydro Ltd. of the United Kingdom was 
planning to build seven small hydropower plants 
generating 40 MW at a cost of $69 million. Strothert 


Power Corp. of Canada would construct two hydropower 


plants generating 9.4 MW at a cost of $21.7 million. 


TABLE 1 


FT'ext prepared July 1995. 
?Where necessary, values have been converted from Sri Lankan rupees 
(SLR) to U.S. dollars at the rate of SLR49.67=US$1.00 for 1994. 


SRI LANKA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


e/ Estimated. p/ Preliminary. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through July 20, 1995. 


Commodity 3/ 1990 1990 1992 1993 1994 p/ 

Cement, hydraulic thousand tons 400 e/ 400 e/ 817 676 925 
Clays: 

Ball clay 27,700 25,000 e/ 18,600 21,000 16,100 

Kaolin 7,730 7,740 6,760 7,000 e/ 7,500 

Brick and tile clay е/ 60,000 75,000 75,000 7,720 4/ 7,800 

Clays for cement manufacture e/ 12,500 320 4/ 300 400 500 
Feldspar, crude and ground 9,700 9,910 7,520 8,000 e/ 12,300 
Gemstones, precious and semiprecious, other than diamond e/ 

value, thousands $14,000 $57,000 $58,000 $60,000 $60,300 

Graphite, all grades 5,470 6,380 3,310 5,160 2,950 
Iron and steel: Metal: Semimanufactures 33,400 47,700 53,800 39,000 55,100 
Mica, scrap e/ 200 200 200 200 200 
Petroleum refinery products: 

Gasoline thousand 42-gallon barrels 5,460 1,170 957 1,390 1,580 

Jet fuel do. 805 722 553 724 488 

Kerosene do. 1,330 1,170 985 1,460 1,490 

Distillate fuel oil | до. 4,350 3,450 2,700 3,980 4,500 

Residual fuel oil do. =. 3,800 4,380 3,750 3,870 

Other do. 620 1,030 471 240 464 

Refinery fuel and losses do. 630 464 428 461 400 

Total do. 13,200 11,800 10,500 12,000 12,800 

Phosphate rock 32,600 19,700 26,000 35,700 32,300 
Rare-earth metals: Monazite concentrate, gross weight e/ 200 200 200 200 200 
Salt 53,000 52,900 122,000 43,300 56,200 
Stone: 

Limestone thousand tons 642 621 600 e/ 650 e/ 670 e/ 

Quartz, massive 1,300 978 1,130 1,130 1,200 e/ 
Titanium concentrate, gross weight: 

Ilmenite 66,400 60,900 33,300 76,900 60,400 

Rutile 5,460 3,090 2,740 2,640 2,410 
Zirconium: Zircon concentrate, gross weight 19,700 26,100 13,400 14,400 22,300 


3/ In addition to the commodities listed, crude construction materials such as sand and gravel and varieties of stone presumably are produced, but available 


information is inadequate to make reliable estimates of output levels. 


4/ Reported figure. 
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THE MINERAL INDUSTRY OF 


SURINAME 


By Alfredo C. Gurmendi! 


Bauxite and alumina continued to be the most 
important export commodities to the Surinamese 
economy in 1994. These commodities accounted for 
about 9096 of exports, 1596 of the gross domestic 
product (GDP), and more than 8096 of the country's 
export revenues. However, weak aluminum, alumina, 
and bauxite prices during the year adversely impacted 
the availability of foreign exchange. Suriname’s 
dependency on the bauxite industry's ability to raise 
foreign exchange was expected to improve because of 
the January 1993 Bauxite Agreement between the 
Government and producers, which stipulated a parallel 
exchange rate applied to the bauxite sector as 109 
guilders or florins (Sf) per $ 1.00 effective on January 
1, 1994. Despite some confusion over exchange rate 
policy, the country has made progress toward economic 
reform. However, inflation was 54% by midyear and 
increasing by yearend. In the mineral sector, Suriname 
was interested in attracting foreign investment via joint 
ventures, particularly in the diamond, gold, kaolin, sand, 
and stone industries. Suriname's GDP was $1.2 billion’ 
in 1993, the last year for which data were available. 
During 1994, the Government continued work on an 
economic reform program, and a renegotiated exchange 
rate for the bauxite sector was anticipated during 1995. 

Suriname was interested in attracting joint ventures 
with foreign investors; thus, environmentally sound 
modern mining technology could be obtained and a very 
competitive mineral industry be established. A lack of 
financing and environmental measures hindered exports 
and increased deforestation in the vicinity of bauxite 
mining areas and gold placer operations. 

The Mining Law of 1986 was reportedly in the process 
of being revised. This law provided a 2-year Right of 
Reconnaissance, a 3-year Right of Exploration, and a 
25-year Right of Exploitation. The state guaranteed no 
overlapping titles. 

In 1994, the Council of Ministers approved draft 
legislation establishing a Constitutional Court to review 
the constitutionality of laws and regulations; however, 
the draft will have to be approved by the Legislature to 
review legally Government measures before taking 
effect. 

Mineral commodity production data are shown in table 
1. Bauxite and alumina continued to dominate the 
industry's annual output. Gold, petroleum, and sand 


production were expected to increase in the near terni. 
(See table 1.) 

The United States and the Netherlands supplied 
approximately 42% and 22%, respectively, of the value 
of Suriname's imports. About 75% of the country's 
exports were shipped to the United States and Western 
Europe. Suriname's bauxite companies exported much 
of the produced alumina and aluminum to Norway, 
3396; the Netherlands, 2696; the United States, 13%; 
Japan, 6%; the United Kingdom, 3%; and 9%, Latin 
America. During the period 1990-94, Suriname 
accounted for 8% of U.S. alumina imports and ranked 
second behind Australia with 75%. 

Suriname's privately owned multinational companies 
mined bauxite and processed alumina and aluminum. 
Gold concessions were negotiated with N.V. Grassalco 
(GRASSALCO), the state-owned company. Gold was 
produced by numerous small placer operators and sold 
to the Government. Golden Star Resources Ltd. of 
Edmonton, AB, Canada, continued with gold exploration 
during the year. Staatsolie Maatschappij Suriname NV 
(STAATSOLIE), the Suriname state oil company, was 
involved in the development and production of 
petroleum. (See table 2.) 

In 1994, according to NV Billiton Maatschappij 
Suriname (BILLITON) provided 55% of bauxite to the 
Paranam alumina refinery from its Accaribo Mine (57% 
alumina content), near Paranam. The remaining feed 
came from the Suriname Aluminum Company’s 
(SURALCO) Coermotibo Mine (44% alumina content), 
10 kilometers (km) northeast of Moengo Mine, which 
was replaced by Coermotibo Mine. BILLITON 
proposed development of a new mine at Lelydorp to 
replace production from the Accaribo Mine, which was 
projected to be mined out by 1995-96. 

In 1994, Suriname's output of some 3 million metric 
tons (Mmt) of bauxite made it the sixth largest producer 
worldwide. The Paranam plant (SURALCO, 55% and 
BILLITON, 45%), a medium-sized bauxite refinery and 
aluminum smelter 25 km south of Paramaribo, produced 
1.6 Mmt of alumina and 32,000 metric tons (mt) of 
aluminum. 

According to recent reports, there were more than 700 
known gold occurrences in Suriname. However, many 
of these occurrences need to be explored and drilled to 
assess their reserves and economic viability. Gold 
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mineralization similar to that in neighboring French 
Guiana occurs in the Precambrian Paramaka formation 
of Suriname, and gold placers are worked by 
garimpeiros (small informal miners) in the south and east 
of the South Benzdorp Area; estimated gold production 
could amount to 30 kilograms (kg) per year. Foreign 
investors were paying more attention recently to 
hydrothermal gold deposits in the Suriname extension of 
the Guyana Shield. 

In June 1993, Canarc Resource of Canada (CANARC) 
signed an option to acquire an 80% interest in the Sara 
Creek concession covering 22,500 hectares (ha) in east- 
central Suriname about 150 km north of Paramaribo. 
Production during a 3-month test period was 13 kg of 
gold from surface alluvial material. CANARC was 
conducting feasibility studies for a large-surface gold 
mining operation. 

In September 1993, Gold Vessel Resources (GVR), a 
subsidiary of St. Genevive Resources of Canada, signed 
an agreement with Surinamese interests to participate in 
three gold properties. Two of them comprised 20,000 
ha in the Sipalvini district, where small-scale gold 
mining was being conducted. Also, GVR and partner 
Margo Mining Co. applied for permits to explore 65,000 
ha on properties held by Golden Star Resources near 
Gross Rosebel. GVR applied for five permits to explore 
a 259-square-kilometer (km?) area near the western 
border with Guyana. 

In 1994, according to Golden Star, a 2-year Right of 
Reconnaissance was obtained for the 200,000-ha 
Headley's Reef area in the Brokopondo District, 
approximately 80 km south of Paramaribo, and an 
agreement was reached with GRASSALCO concerning 
the 17,000-ha Gross Rosebel property within the 
Headley's Reef area. The early 1994 exploration 
program at Gross Rosebel consisted of field work at the 
Royal Hill, Mayo, and Roma zones, including 18 km of 
assay trenches and approximately 11,000 samples. 
Golden Star's contract with GRASSALCO reduced the 
currency risk exposure, with a provision that taxes be 
denominated in U.S. dollars. Stability clauses also 
ensured that terms would not change during the life of 
the contract. Golden Star also was negotiating with 
Nana Resources NV of Paramaribo for an option on 
Nana's South Benzdorp property. 

A number of Brazilian miners were employed by 
Surinamese small-scale miners, which may have lead to 
the conflicting reports on the presence of garimpeiros 
illegally producing gold as far north as Brokopondo. 

The state oil company, STAATSOLIE, reported that 
about 5,000 barrels per day (bbl/d) of heavy, sweet 
crude oil were produced from the Tambaredjo and 
Borneo fields east of Paramaribo. The company is 
expected to increase output at Tambaredjo to 6,500 bbl/d 
by late 1995. STAATSOLIE continued with the 
construction of a 55-km pipeline from the Catharina 
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Sophia Field at Tambaredjo to the Suriname River 
export terminal at Tout Lui Faut, 5 km south of 
Paramaribo. The Tout Lui Faut canal was proposed as 
the site of the STAATSOLIE refinery. 

Pecten International Co. of Houston, TX, was 
expected to assist the company explore a block east of 
the mouth of the Courantyne River, in the Takutu 
Basin's offshore extension. Some 40% to 7096 of 
STAATSOLIE's crude is exported, and the remainder is 
used in the energy-intensive bauxite industry, which 
could use as much as 8,000 to 9,000 bbl/d. 

Suriname's bauxite reserves were estimated by 
Suriname Aluminum Co. at 575 Mmt. Golden Star 
Resources’ Gross Rosebel gold project was said to have 
a potential for a multi-million-kilogram resource, which 
will be confirmed by feasibility studies. STAATSOLIE 
reported that Tambaredjo and Borneo fields have proven 
reserves of 25 million barrels (Mbbl), with an additional 
40 МЬЫ as probable reserves. 

In 1994, Suriname had a total of 166 km of railroads 
composed of 86 km of 1.000-meter (m) gauge and 80 
km of 1.435-m gauge; all are single track. The country 
contained a total of 8,300 km of roads composed of 500 
km paved, 5,400 km unpaved, and 2,400 km of sand 
and clay. There were 1,200 km of navigable inland 
waterways. The major shipping ports were Paramaribo, 
Moengo, and Nieuw Nickerie. There were two cargo | 
ships and one container vessel. 

A general lack of maintenance on coastal roads, 
canals, and port facilities resulted in degraded 
infrastructure and higher local transportation costs. 
These costs represented a crucial aspect of the marketing 
of Suriname’s bulk commodities of alumina, bauxite, and 
rice. There was limited access to the interior. 

Suriname’s bauxite industry and energy sector were 
closely entwined. The country had an installed electrical 
generating capacity of 458 megawatts (MW). 
SURALCO owned and operated the 189-MW 
hydroelectric plant at Afobaka and another 47-MW oil- 
fired turbine plant. SURALCO has sold electricity to 
the Government since 1964. Petroleum-fired electrical 
generating plants owned by the Government energy 
company, Energie Bedrijven Suriname (EBS), accounted 
for the remainder of the country’s installed generating 
capacity. | EBS also was responsible for electricity 
distribution within the country. 

Mineral rights continued to be vested in the state and 
exploration rights are granted by the Government. The 
primary mineral produced was bauxite, although gold, 
nickel, platinum, and tin deposits also occurred. The 
bauxite-alumina-aluminum industry will continue to be 
the single most important sector in the Surinamese 
economy. However, the Government continues to be 
interested in the development of nontraditional exports to 
increase foreign currency earnings. 

Also, located on the eastern portion of the Guyana 


Shield greenstone belt, Suriname apparently was ready 
to receive the spillover from the recent gold activity in 
Brazil, Guyana, and Venezuela. Thus, foreign investors 
will pay closer attention to the hydrothermal gold 
deposits in the country's extension of the Guyana Shield. 

Surinamese bauxite production, in the near term, will 
be sufficient to run a competitive operation at the 
Paranam refinery, because the new Lelydop Mine will 
provide BILLITON's 45926 and Coermotibo Mine will 
provide SURALCO’s 55% of Paranam's bauxite 
requirements, respectively. Suriname Aluminum and 
BILLITON will control the bauxite mining operations, 
with Golden Star, Cambior, KWG Resources, and 
CANARC involved in gold exploration. 

Suriname’s proposal for a bilateral Trade and 
Investment Framework Agreement (TIFA) with the 
United States was expected to be signed by 1995. 
TIFA's implementation could identify opportunities for 
expanding trade and investment; however, the 
Government should remove impediments to trade and 
investment flows. TIFA could facilitate possible trade 
under NAFTA, and with ANCOM (Anden Pact 
countries), CARICOM (Central America and Caribbean 
countries), and MERCOSUR (Southern cone countries). 
Hence, Suriname could become part of the free trade 
zone of the Western Hemisphere early in the 21st 
century. 


‘Text prepared Apr. 1995 
ere necessary, values have been converted from Surinamese 
guilders or florins (Sf) to U.S. dollars at the rate of Sf1.785 :4US$1.00 
Gan. 1994). 


Major Sources of Information 


Geologisch Mijnbouwkundige Dienst 
Kleine Waterstraat 2-6 
Paramaribo, Suriname 

Staatsolie Maatschappij Suriname NV 
Industrieterrein 21, Flora 
P.O. Box 4069 
Paramaribo, Suriname 


Major Publications 


Central Intelligence Agency, Washington, DC: The 
World Factbook, annual. 

International Bauxite Association, Kingston, Jamaica: 
IBA, Quarterly Review. 

U.S. Department of Commerce, International Trade A 
Administration: Foreign Economic Trends and Their 
Implications for the United States, annual. 

U.S. Department of the Interior, U.S. Bureau of Mines: 
Mineral Commodity Summaries, annual. 

U.S. News & World Report: New World of Nations, 
annual. 
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ТАВГЕ 1 
SURINAME: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 

Aluminum: 3/ 

Bauxite, weight 3,300 3,200 3,250 4/ 3,300 3,300 

Alumina | 1,500 1,510 1,600 1,600 1,600 

Metal, primary 32 29 32 30 32 
Cement, hydraulic e/ 50 50 50 50 50 
Clays: Common е/ 16 16 16 20 20 
Gold, mine output, Au content e/ kilograms 30 r/ 30 r/ 300 300 300 
Petroleum, crude thousand 42-gallon barrels 1,400 1,500 1,500 1,500 1,500 
Sand and gravel: e/ 

Gravel 35 35 35 35 35 

Sand, common 160 160 160 160 160 
Stone, crushed and broken е/ 50 50 50 50 50 


e/ Estimated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 
2/ Includes data available through Mar. 15, 1995. 

3/ Estimated capacity on the basis of recent production history. 


4/ Reported figure. 
TABLE 2 
SURINAME: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unless otherwise specified) 
Major operating companies Location of 

Commodity and major equity owners main facilities Annual capacity 
Alumina Suriname Aluminum Co. (SURALCO) (ALCOA, USA, 5596; Refinery at Paranam, District of Para 2,000 

and NV Billiton Maatschappij (Billiton), 4596) 
Aluminum SURALCO, (100%). Smelter at Paranam, District of Para 50 
Bauxite do. Mines at Coermotibo and Accaribo, 2,000 
District of Marowijne 1,500 
Billiton 7696; SURALCO, 24% Acaribo Mine, District of Para 1,000 
Cement Vensur N.V. (private, 10096). Paramaribo, District of Para 60 
Gold No major operating companies South and east Suriname NA 


Petroleum Staatsolie Maatschappij Suriname NV (Government, 10096) Tambaredjo, District of Saramacca 1,825 


THE MINERAL INDUSTRY OF 


SWAZILAND 


By Hendrik G. van Oss! 


In 1994, Swaziland was a significant regional producer 
of asbestos, diamonds and, to a lesser extent, coal. In 
years past, it has also been a producer of gold, iron ore, 
tin, and certain industrial minerals, such as barite, 
fluorspar, and pyrophyllite. Among these commodities, 
coal, gold, and industrial minerals have attracted recent 
exploration interest. With the exception of brick and 
concrete block manufacturing, there appears to be no 
secondary or downstream minerals processing in the 
country. 

Mining revenues for asbestos, coal, diamonds, and 
quarried stone in 1994 were reported by the Swaziland 
Geological Survey and Mines Department (GSMD) as 
totaling about $27.8 million,” about the same as in 1993. 
Although 1994 data were unavailable, the same 
department estimated in 1993 that semi-industrial output 
that year of clay, sand, and soapstone overall was worth 
almost $3 million. Except for some construction 
materials, virtually all of Swaziland's mineral output was 
exported. By comparison, Swaziland's gross domestic 
product in 1994 was about $1.1 billion, and total exports 
of goods amounted to about $690 million. 

Employment levels in the mining industry in Swaziland 
were believed to be slightly lower than those in 1993, 
which were reported by the GSMD at 1,354 persons. 
However, to gauge the true economic impact of mining 
on Swaziland’s economy, employment of Swazis in 
South Africa must be included. According to data for 
1993 from the South African Chamber of Mines, almost 
16,000 Swazi miners worked in South Africa, largely in 
gold mines. It was estimated that total wages earned by 
these miners was about $100 million, and about 1096 of 
Swaziland's population was directly dependent on this 
income. 

Swaziland's geology is dominated by Archean granitic 
rocks, which make up most of the western two-thirds of 
the country. Tin-bearing pegmatites in some of these 
rocks have given rise to alluvial tin deposits. Along the 
northwest Swaziland border is part of an Archean 
greenstone belt known as the Barberton Mountain Land. 
This terrane in Swaziland has hosted asbestos, barite, 
gold, and iron deposits. A somewhat discontinuous mafic 
igneous complex (Usushwana Complex) in west and 
southwest Swaziland has been prospected for base 
metals, chromite, and platinum, to date without the 


announcement of economic discoveries. In east-central 
Swaziland, a 20-kilometer (km)-wide north-south belt of 
Karoo sedimentary rocks hosts Swaziland's large coal 
reserves and some occurrences of industrial minerals. 
The eastern one-third of the country is made up of a 
largely economically barren north-south belt of volcanic 
rocks forming the Lubombo Plateau. 

All minerals in Swaziland are vested in the King, in 
trust for the Swazi Nation. The Minerals Committee, 
appointed by the King in consultation with the Ministry 
of Natural Resources and Energy, oversees all mining 
matters. Applications for prospecting and mining licenses 
are made through the Geological Survey and Mines 
Department, which transmits them to the Minerals 
Committee. 

Equity participation in mining ventures by the Swazi 
Nation is through the national trust organization Tibiyo 
Taka Ngwane (TTN), which was formed in 1968. TTN's 
free equity share in mining ventures is commonly on the 
order of 4096 to 5096. However, in accordance with the 
Mineral Rights Taxation Regulations of 1976, all mineral 
royalties and lease revenues have been paid to another 
national trust organization, Tisuka Taka Ngwane, to 
support housing and infrastructure development. In 
1987, the Swaziland Industrial Development Co. Ltd. 
(SIDC) was set up as a private development finance 
company to promote private-sector projects, including 
mining, in Swaziland. 

Because of mining's particular importance to the rural 
economy, the Government in recent years has acted as 
an intermediary in mine labor negotiations and has made 
loans to at least one mine to prevent its closure. 

Swaziland's mineral industries are relatively small and 
lack associated smelters or large thermal powerplants. 
Accordingly, there have been few environmental 
problems, such as severe acid mine drainage or heavy- 
metal contamination of water, associated with the 
industry. Dumps at the old Havelock chrysotile asbestos 
mine at Bulembu are a source of local asbestos 
contamination. The Ngwenya open pit iron mine, now 
closed, has been included in a nature reserve and is 
variously regarded as an eyesore and a tourist attraction. 

Output of mineral commodities was mixed in 1994. 
Coal production increased markedly as the Maloma Mine 
reached full production levels. Offsetting this in terms of 
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revenues was an important decline in asbestos output. A 
continuing program of road building and rehabilitation in 
Swaziland has led to a strong demand for, and hence 
production of, crushed stone. 

In terms of trade, Swaziland is a member of the 
Southern African Customs Union (SACU), which 
provides for duty-free internal shipping, a common 
external tariff, and access to a market of about 45 
million persons. The other members of SACU are 
Botswana, Lesotho, Namibia, and South Africa—the last 
being the dominant member. It is estimated that direct 
sales to and transshipments through South Africa 
accounted for about 75% of Swazi exports. Almost 90% 
of Swaziland's imports either originate in or transit 
South Africa. Trade with the United States generally has 
been minor and has not involved significant quantities of 
minerals. 

Although mineral commodity import data have been 
unavailable since 1991, it is estimated that they were at 
similar levels in 1994. On this basis, it can be estimated 
that total mineral commodity imports amounted to about 
$150 million, of which about $125 million was for 
refined petroleum products, $5 million for bituminous 
coal, and the remainder mainly for fertilizers. These 
imports were virtually all from South Africa. Electricity 
imports from South Africa in 1994, according to data 
from the South African power utility ESKOM, were 
worth almost $13 million. 

Following its opening in July 1993, the coal mine 
operated by Maloma Colliery Ltd., reached capacity 
levels in 1994. The mine consisted of a north-south line 
of narrow, shallow open pits that exploited shallowly 
east-dipping seams. Preparations were being made to 
commence underground mining, scheduled to start late 
in 1994, and it was anticipated that all mining would be 
underground by mid-1995. 

About 70% of the run-of-mine coal output was salable. 
The coal was trucked 26 km to a dedicated railroad 
siding, from which it was railed to the South African 
ports of Richards Bay and Durban. It was hoped to 
utilize the Matola coal terminal in Mozambique once 
suitable coal handling facilities were installed there. 

The Bulembu Mine, operated by HVL Asbestos 
(Swaziland) Ltd., continued to be Swaziland's sole 
asbestos producer. Output declined during the year, 
owing to a variety of technical problems; demand for the 
product remained strong. 

Swaziland's diamond production was all from the open 
pit Dokolwayo Mine, at Dvokolwako, northwest of 
Hlane. According to Trans Hex Group Ltd. of South 
Africa, the operator and 50% owner of the operation, 
the mine continued to experience technical problems and 
higher costs, mostly arising from having to deal with 
hard, unoxidized kimberlite ore, and power supply 
fluctuations that affected the heavy-media diamond 
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recovery plant. In light of escalating costs, the company 
renegotiated its royalty rates with the Government. 

Swaziland's road and railroad network was considered 
to be generally adequate to serve the mining industry, 
with the exception of the asbestos mine. The asbestos 
mine, located in mountainous terrain, ships its ore by 
aerial bucketway to the nearby town of Barberton, South 
Africa. Swaziland's first railroad, from Kadake to the 
Mozambique border, was built to export ore from the 
now closed iron mine northwest of Mbabane. The same 
line served to export coal when security conditions in 
Mozambique permitted. The portion of the railroad from 
Kadake to Matsapha has been inactive for many years 
and its rails were recently taken up. A newer, north- 
south railroad was built to allow the rapid transportation 
of South African goods, including coal, through 
Swaziland, chiefly to the South African ports of Richards 
Bay and Durban. 

Swaziland's electrical generation capacity and grid 
have been a problem for industrial development. The 
generation capacity totaled about 60 megawatts, installed 
in a number of coal and diesel and/or fuel oil thermal 
plants. The coal-fired plants are designed for South 
African bituminous coal rather than the harder-to-ignite 
Swaziland anthracite. However, projects have been 
discussed to build anthracite-burning powerplants on the 
Swaziland coalfields, most notably at Mpaka where the 
proposal would involve reopening an old coal mine. 
Swaziland typically imports annually about $10 million 
to $13 million in electricity (577.1 gigawatt hours in 
1994). 

Except for coal, the future of mining in Swaziland is 
uncertain beyond the turn of the century. Current 
reserves at the country's sole asbestos and diamond 
mines, according to the operators, are nearing depletion. 
At the Bulembu asbestos mine, HVL Asbestos 
(Swaziland) Ltd. has expressed cautious optimism for 
finding modest additional reserves as a result of 
exploration between the existing ore body and the nearby 
South African border. However, it was unclear if the 
mine's existing concession would cover new discoveries 
in that area. The Bulembu area also is considered to 
have potential for economic gold mineralization, but that 
would require a separate license. No significant 
discoveries had been announced by yearend resulting 
from recent gold exploration programs in northern and 
northwestern Swaziland, although the possibility remains 
for development of gold mining on a small scale. 
According to the company, Anglovaal Ltd. was 
negotiating to extend exploration development at some of 
its existing small underground gold mines in nearby 
Barberton, South Africa, into Swaziland. No additional 
diamond reserves have been announced. 

Coal appears to be the most promising mineral 
commodity for sustained or increased output over the 


long term. Constraints on the export of coal through 
Mozambique, although still something of a problem, 
should diminish as security conditions in that country 
improve and as rehabilitation of the coal terminal at 
Matola (Maputo) is completed. Exports through South 
Africa could increase as the coal terminals at Richards 
Bay are expanded. Swaziland has a number of deposits 
of industrial minerals and some of these тау yet be 
developed on a modest scale. 

Worrisome to Swaziland, economically tied to South 
Africa, were the latter country's economic, political, and 
social uncertainties following the election of a new South 
African Government in April 1994. It was unclear if the 
SACU, which has benefited Swaziland significantly, 
would be maintained, and in what form. Various 
proposals were being made in South Africa in early 1994 
pertaining to migrant labor—these included eliminating 


this type of employment, maintaining the status quo, and 
offering South African citizenship at least to long-term 
labor contract holders. Some of these proposals were 
seen as threats to the repatriation of mine wages into 
Swaziland. 


Text prepared May 1995. 


*Where necessary, values have been converted from Swazi emalangeni 
(E) to U.S. dollars at the rate for 1994 of E3.55=US$1.00. The 
conversion rate for 1993 was E3.26 :: US$1.00. 


Major Source of Information 


Geological Survey and Mines Department 
P.O. Box 9 
Mbabane, Swaziland 
Telephone: 268-42411 
Fax: 268-45215 


TABLE 1 
SWAZILAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 3/ 1990 1991 1992 1993 1994 
Asbestos, chrysotile fiber metric tons 35,900 13,900 32,300 33,900 26,700 
Coal, anthracite thousand metric tons 123 100 50 /r 228 
Diamond carats 42,500 47,400 50,500 61,700 76,100 
Stone, quarry products thousand cubic meters 129 233 258 292 


e/ Estimated. r/ Revised. 
1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant figures. 
2/ Includes data available through May 19, 1995. 
3/ In addition to the commodities listed, modest quantities of crude construction materials (brick clay, sand and gravel) and pyrophyllite are 
produced, but output is not reported quantitatively, and information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


SWEDEN 


By Jozef Plachy! 


Sweden is endowed with significant deposits of iron 
ore, certain base metals (copper, lead, and zinc), and 
several industrial minerals (dolomite, feldspar, granite, 
ilmenite, kaolin, limestone, quartz, and wollastonite). 
Still, it is best known for production of high-quality 
steel. Sweden relies heavily on hydrocarbon imports, 
due to inadequate indigenous resources; as a result, the 
country has developed substantial nuclear and 
hydroelectric generating capacity. 


Government Policies and Programs 


Sweden liberalized its mineral policy to parallel 
European Union (EU) standards in response to the 
acceptance of the EU membership by the Swedish 
electorate in 1994. The new policy eliminated laws 
requiring foreign companies to get special permission for 
prospecting, annulled the state's participation in mining 
enterprises (so-called "crown shares"), and revoked all 
taxes and royalties, except for the normal 27% corporate 
tax. Initial exploration permits are now granted for 3- 
year periods, with possible extensions. Mining 
concessions were valid for 25 years. The State Mining 
Property Commission was closed апа previous 
restrictions on real estate ownership were eliminated, 
thus allowing foreign participation in the mining of a 
wide range of minerals. 


Production 


The mining industry in 1994 employed about 8,400 
people and accounted for about 1.496 of industrial 
production, corresponding to 0.3% of gross domestic 
product.? In 1994, Sweden produced 19.7 million metric 
tons (Mmt) of iron ore concentrate, or about one-half of 
all western European production. Output of polymetallic 
sulfide ore was 23 Mmt, about one-third of western 
Europe's copper and lead ore production, and about one- 
fifth of the region's zinc ore production. While 
comparative metal production was somewhat lower, 
Sweden remained the leading producer of copper and 
lead metal in western Europe. The gold, lead, and zinc 
content of indigenous ore production exceeded domestic 
consumption, while copper and silver production each 
covered about 60% of consumption. (See table 1.) 


Trade 


The mineral industry accounted for about 13% of 
Sweden's exports, one-third of which was steel. 
Because Sweden lacked a zinc smelter, one of the largest 
mineral exports was zinc ore and concentrate, shipped 
mostly to Norway. The country imported duty-free most 
of the raw material needed to operate its copper and lead 
smelter at optimal capacity. 


Structure of the Mineral Industry 


The ownership of the two largest mineral companies 
in Sweden—Boliden AB and Luossavaara-Kiirunavaara 
AB (LKAB)—has remained essentially unchanged. 

Boliden Mineral AB, a subsidiary of the privately 
owned  Trelleborg Group, was predominantly a 
nonferrous mining and processing company. It also 
traded in concentrates, metals, and other products and 
provided engineering expertise, built mineral processing 
plants, and sold mining equipment. Boliden Mineral AB 
consisted of Swedish Mines and Smelters, International 
Mines and Smelters, Technology Sales, and Metal 
Recovery. At yearend 1994, Swedish Mines and 
Smelters operated 10 mines, 4 concentrators, and 1 
smelter. It produced 20.2 Mmt of ore, resulting in 
549,300 metric tons (mt) of concentrate with an average 
metal content of about 49%.’ International Mines and 
Smelters managed the wholly owned Aznalcollar Mine 
and the partially owned Sukhaybarat Mine, both in 
Spain. 

The Government-owned LKAB was one of the 
world's leading producers of highly upgraded iron ore 
products, such as iron pellets. In 1994 it operated two 
mining complexes, ore dressing and pelletizing plants in 
Kiruna and Malmberget, a pelletizing plant in 
Svappavaara, and shipping ports in Lulea and Narvik, 
both in Norway. 


Commodity Review 
Metals 
Aluminum.—Radical cost cutting in recent years by 


Granges Aluminium, a division of Granges AB, 
increased the profitability of the Sundsvall smelter. In 
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1994, it reported а 37% improvement in profit from 
1993.* The 98,000-metric-ton-per-year (mt/a) capacity 
primary aluminum smelter in Sundsvall is a combination 
of two adjacent plants, using both Soderberg and 
prebake technology. Plant 1 was converted to prebake 
technology in 1987 and produced about 25 96 of the total 
1994 output. Plant 2, built in 1963 and later expanded, 
produced the remaining output with 262 pots. About 
8096 of production was used by Granges' downstream 
extrusion sector, the Saga Group, consisting of 12 
companies. 

Sweden had a high recycling rate (9096) for aluminum 
cans because of close cooperation between producer of 
can stock (Finspong), the can manufacturer (PLM 
Fosie), the collection companies (Returpak and PLM 
Fosie), and the secondary smelters (Gotthard Aluminium 
and Finspong). Consequently, secondary aluminum 
production more than doubled during the past 2 years to 
an estimated 33,000 mt in 1994. 


Copper.—Swedish copper mining was dominated by 
the Boliden-owned Aitik open pit mine in the northern 
part of the country, 100 kilometers (km) north of the 
Arctic Circle. The main open pit, the largest in Europe, 
was reportedly 2,500 meters (m) long, 915 m wide, and 
230 m deep. According to Boliden Mineral, the proven 
and indicated reserves amounted to 205 Mmt, which 
would enable production to continue well into the next 
century. The low average content of copper (0.3896) 
was offset by 0.22 granis per metric ton (g/mt) of gold 
and 4 g/mt of silver.” A large crusher was reportedly 
utilized directly in the 16.5-Mmt/a-capacity mine. А 
conveyor belt transported the 1994 production of 16.3 
Mmt of crushed ore through a 700-m tunnel to an 
intermediate storage area near the concentrator. The 
1994 production of 190,000 mt of concentrate contained 
54,000 mt of copper, and about 2 mt of gold and 40 mt 
of silver. The concentrate was sent to Boliden's 
Ronnskar smelter, where it accounted for more than one- 
half of its feed. 

Viscaria and the adjacent Pahtohavare mines, 5 
kilometers (km) west of Kiruna, was the second largest 
copper mining complex in Sweden. Both underground 
mines are owned by Outokumpu of Finland. In 1994, 
Viscaria produced 587,000 mt of оге, while 
Pahtohavare's output amounted to 291,000 mt. The total 
production of 878,000 mt was locally beneficiated and 
the resulting concentrate, having a content of 16,700 mt 
and 200 kg of gold, was shipped to the Ronnskar smelter 
in Skelleftehamn. Ore reserves at Viscaria/Pahtohavare 
were estimated at 0.9 Mmt of contained metal at an 
average grade of 2.1% copper and 0.3 g/mt of gold.® 
The minable reserve will be exhausted by 1996. 

Other copper-producing polymetallic mines іп 
operation in 1994 were Garpenberg, Kankberg, 
Kristineberg, Langdal, Petiknas, and Renstrom. All the 
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ore was beneficiated at Aitik, Boliden, and Garpenberg, 
and transported to the Ronnskar smelter. The feed for 
the smelter was augmented with imported concentrates, 
scrap, and metal ashes. In addition to the main 
products, copper (103,000 mt/a) and lead (40,000 mt/a), 
gold, silver, zinc oxide, and sulfur were produced in 
Ronnskar, as well as special products, such as selenium 
and raw nickel sulfate. In 1994, a decision was made to 
increase production by 15% by investing $31 million’ in 
the copper smelter and the electrolysis plant. 

Boliden made a number of investments in 1994. The 
largest was in the Skellefte field, where test drilling 
indicated polymetallic mineralization below the 970 m 
level in the Renstrom Mine, below the 800 m level in 
the Petiknas Mine, and at a depth of 1,100-1,200 m in 
the Kristineberg Mine.  Boliden planned to link the 
Petiknas Mine with a 2.5-km-long tunnel to the existing 
transportation and hauling system of the Renstrom Mine. 


Gold.—Terra Mining AB owned western Europe's 
largest gold mine, the Bjorkdal Mine. Crude ore 
production in 1994 amounted to 939,549 mt yielding 2.1 
mt of gold. The vein-type (lode gold) deposit was close 
to the surface, allowing opencast mining. This, coupled 
with improved gold content in the lower levels and 
large-scale ore processing, helped to keep production 
costs under $5,000 per kg of gold metal. Because of 
dwindling resources (19 Mmt graded 3 g/mt in 19945), 
Terra Mining continued its exploration activities. Even 
though most of the exploration was in the vicinity of 
Bjorkdal Mine, the largest deposit was found in northern 
Finland. It had proven reserves of 2 Mmt with 3.15 
g/mt gold.” Open pit operation was planned for the 
summer of 1996. 

The second largest gold mine was Boliden's Akerberg 
Mine in northern Sweden. Output in 1994 was about 
140,000 mt of ore, all from open pit production. 
Together with other polymetallic ore from Kankberg, 
Kristineberg, Langdal, Petiknas, апа  Renstrom, 
beneficiation was at the Boliden concentrator, resulting 
in 1.7 mt of gold and 70 mt of silver content in 
concentrate. 

One of the newest gold-producing companies in 
Sweden is Wermland Guldbrytning AB. Ш 1994, it 
started up a small-scale gold operation in Harnas, 
southwestern Sweden. Reserves were estimated about 
60,000 mt with a grade of 5 g/mt.'? 


Iron Ore.—Crude ore production in 1994 was 30.8 
Mmt, of which 20 Mmt was produced at Kiruna and 
10.8 Mmt at Malmberget. Production of concentrate 
and pellets amounted to 20 Mmt. Deliveries were 
limited by production capacity and amounted to 19.4 
Mmt, 4 Mmt of which went to domestic customers. Of 
the total deliveries, 10.2 Mmt consisted of pellets, 


mainly olivine pellets for blast furnace (76%). The 
remainder was sold either as low-phosphorus (less than 
0.05% P) sinter fines or high-phosphorus (0.1% P) 
sinter fines or lump ore. 

The Kiruna mining complex, owned by LKAB, 
consisted of three open pit mines, Kiirunavaara, 
Leveaniemi, and Luossavaara. The ore body was 
approximately 4 km long, 80 m thick, and 2 km deep 
and consisted mainly of magnetite (average 60% iron 
content), with minor amounts of hematite. The ore body 
contained an estimated 460 Mmt. Introduction of a night 
shift in fall 1994 helped boost crude iron ore production 
by 1.7 Mmt to 20 Mmt. Of that total, 18 Mmt were 
produced by sublevel caving and 2 Mmt by sublevel 
stoping. LKAB reportedly was investing $513 million 
in a new mining system, transportation network, 
beneficiation, and pellet plants. The new transportation 
system, at the depth of 1,045 m (270 m below the 
current level), was designed for 26 Mmt/a production, 
and was scheduled for startup in 1997. The new 
beneficiation and pellet plants were to be finished in 
April 1995. The new grate kiln-type pellet plant was to 
have a capacity of 4 Mmt/a. When in full operation, 
LKAB would be able to deliver 14.5 Mmt of pellets per 
year, compared with 10.5 Mmt presently. 

Ап unresolved environmental issue for LKAB is the 
drainage of a part of the Kiruna Lake already separated 
from the rest of the lake by a railway causeway. It 
would expand mining by 5 years at the present rate of 
production. 

At Malmberget, LKAB produced 10.3 Mmt of crude 
iron ore from large-scale, sublevel caving and the rest, 
0.5 Mmt, from development work. The development 
work reached 10.3 km of drifts; production hole drilling 
was 298 km. The estimated 770 Mmt reserves contained 
about 4976 iron. LKAB was planning to increase pellet 
production from 3.5 Mmt/a to 4.2 Mmt in 1995. 


Lead.—With the 1994 production of 1.75 Mmt of ore, 
Laisvall Mine was one of the largest lead mines in 
Europe. Located in northern Sweden, the deposit was 5 
km long, 3.5 km wide, and up to 90 m deep. It consists 
of three major mineralization zones, unevenly 
disseminated in sandstone. The ore grade ranged from 
0% to 40% lead, with an average metal content of about 
5% lead, 10 g/mt silver, and 0.44% zinc. The proven 
and indicated reserves, according to Boliden, amounted 
to 8.4 Mmt. Because part of the deposit is under Laisan 
Lake and, therefore, inaccessible without emptying the 
lake, recoverable reserves were expected to last only 
until 1997. Ore was locally beneficiated, and in 1994 
amounted to 110,900 mt, with a metal content of 87,600 
mt of lead; 7,700 mt of zinc; and 17.6 mt of silver, 
according to Boliden officials. Lead concentrate was 
transported by truck and railway to the Ronnskar 


smelter, where it supplied 78% of total feed. 

Other polymetallic sulfide mines producing lead 
included Garpenberg, Langdal, Petiknas, and Renstrom. 
While the Garpenberg output of 0.8 Mmt was locally 
beneficiated, ore from remaining mines was beneficiated 
in Boliden. According to company officials, the 
concentrate from both plants collectively contained about 
80,600 mt of zinc, 19,000 mt of lead, 9,300 mt of 
copper, 170 mt of silver, and 2 mt of gold. 

Boliden Bergsoe AB’s secondary lead smelter in 


Landskrona has become the center for recovery of lead 


batteries in the Nordic countries. In 1994, it smelted 
about 56,000 mt of lead batteries. Combined with other 
lead scrap, this smelter produced about 42,500 mt of 
secondary lead. 


Steel.—Svenskt Stal AB (SSAB) is Scandinavia's 
leading manufacture of commercial steel. | Most 
production consisted of steel sheets and plates, produced 
mainly in two SSAB subsidiaries: Oxelosund and 
Tunnplant. A small amount of steel sheet was processed 
by subsidiaries Plannja and Dickson PSC. The 2-Mmt/a 
SSAB Tunnplant AB complex was an integrated steel 
company with a coking plant, blast furnaces, and 
continuous casting line for the manufacture of slab and 
heavy plate at Inexa Lulea; a sheet rolling and coating 
plant in Borlange; and an organic-coated sheet plant in 
Finspang. The 1994 crude steel production at Tunnplant 
increased by 9% to 1.9 Mmt, of which about 1 Mmt was 
hot-rolled, 0.5 Mmt was cold-rolled, and the remainder 
was coated. During 1994, a new pickling line was put 
into operation and conversion of a bell-type furnace to 
hydrogen annealing was concluded at the Borlange plant. 
The SSAB Oxelosund AB complex consisted of a coking 
plant, blast furnaces, a steel mill, and a continuous 
casting line for slabs and heavy plate in thicknesses of 
up to 155 millimeters (mm). Heavy plates were further 
processed by the subsidiary Oxelo Komponenter AB in 
Gothenburg. Out of 1.4 Mmt slab production in 1994, 
0.5 Mmt was rolled into heavy plate. A switch to pellet 
charging of the blast furnace, planned for 1995, would 
eliminate the sintering plant, thus reducing sulfur and 
nitrogen oxide emissions by 65% and 55%, respectively. 


Zinc.—In 1994, 292,500 mt of zinc concentrate was 
produced in Sweden, of which 178,200 mt came from 
eight Boliden mines and 114,300 mt from Zinkgruvan 
Mine. Ore from Boliden mines was beneficiated at 
Boliden, Garpenberg, and Laisvall, and contained 98,300 
mt of zinc. Because Sweden does not have a zinc 
smelter, concentrate was shipped to foreign smelters, 
mainly to the 50%-owned Norzik smelter in Norway. 

The Zinkgruvan Mine, the largest zinc mine in 
Sweden, operated by Ammeberg Mining AB, was put up 
for sale in 1994 by its owner, Union Miniere (UM) of 
Belgium. However, owing to unfavorable market 
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conditions, UM withdrew its offer by yearend. The 
Zinkgruvan Mine, at the northern end of Lake Vattern 
in south-central Sweden, had substantial ore reserves, 
sufficient to sustain a production rate of between 
650,000 mt/a and 700,000 mt/a for a minimum of 15 
years.! The deposit consisted of two ore bodies: the 
Burkland section discovered in 1992, and the main ore 
body, Zinkgruvan, that accounted for the bulk of the 
1994 production. The development of 350-m and 650-m 
levels of the Burkland section was 9076 completed by 
yearend 1994. It is adjacent to the main ore body, and 
was to be worked using Zinkgruvan's hauling and 
hoisting facilities. According to company officials, 
output of zinc and lead concentrate in 1994 amounted to 
114,281 mt and 22,329 mt, respectively. 

The largest of three beneficiation plants, in Boliden, 
processed 1.4 Mmt of ore from six different mines: 
Akerberg,:Kankberg, Kristineberg, Langdal, Petiknas, 
and Renstrom, all in northern Sweden. The Boliden 
plants produced 106,000 mt of concentrate with about 
59,000 mt of zinc content. Concentrators at Garpenberg 
and Laisvall produced 59,000 mt and 13,200 mt of 
concentrate, respectively. 


Industrial Minerals 


Feldspar.—The most recent feldspar mine was opened 
in 1992 by Berglings Malm and Mineral AB (BMM) in 
Beckegruvan. In 1994, BMM became a subsidiary of 
Germany's Omya GmbH Plusstaufer. The 50 Mmt 
deposit consisted of high-purity, homogenous pegmatite 
ore, with low levels of iron. Processing was by froth 
flotation at a nearby abandoned iron ore mine, and was 
available in sand and milled form. In addition to the 
Beckergruvan Mine, BMM operated Hojderna Mine near 
Skinnskatteberg, and Limbergsbo Mine, 23 km north of 
Lindesberg. Mineral composition of both mines is about 
60% to 70% feldspar, 25% to 30% quartz, and 5% to 
10% muscovite. 

Niili Mineral AB decided in 1994 to begin production 
at the open pit mine at Niilivaara, in northern Sweden. 
It planned to build a beneficiation plant at Nattavaara, 40 
km from the mine.  Processed feldspar was to be 
transported to Lulea port for export for the ceramic 
industry. 


Dolomite.—Despite low activity in building and 
construction, about 12% of all industrial mineral 
production in Sweden was generated by dolomite 
mining. 

Ernstrom Mineral AB changed its name in 1994 to 
Ernstrom Production AB when it was bought by Omya 
GmbH Plusstaufer of Germany. In 1994, production at 
its Bjorkagruvan underground mine at Glanshammar was 
170,000 mt. In addition to the parent company, Omya 
GmbH also acquired three Ernstrom subsidiaries: Larsbo 


826 


Kalk AB, Forshammar Mineral AB, and Norwegian 
Talc. Larsbo Kalk operated a 350,000-mt/a-capacity 
underground white crystalline dolomite mine at 
Glanshammar, near Orebro, and a 200,000-mt/a-capacity 
opencast mine at Larsbo. Reserves at both mines were 
expected to last for 42 and 13 years, respectively. The 
other two subsidiaries produced feldspar and talc. 
Strabruken AB, a subsidiary of Nordic Construction 
Company, was the second largest dolomite producer in 
Sweden. In 1994, it produced about 130,000 mt of 
crushed and ground dolomite at its Tistbrottet opencast 
quarry in Sala, 100 km northwest of Stockholm. Unlike 
other dolomite produced in Sweden, it contained a high 
concentration of magnesium, an essential nutrient for 
crops and animals. Four people were employed at the 
quarry, producing up to 10,000 mt from a 12-m bench. 


Graphite.—Although no production of graphite was 
reported in 1994, a number of potential deposits were 
explored. The most promising were in the vicinity of 
Edsbyn, central Sweden, where reserves of all four 
deposits amounted to 10 Mmt.? Exploration and 
exploitation rights were owned by Woxna Graphite AB, 
a joint venture of three Swedish mining companies. 
Production at one of the deposits at Kringeltjarn, 
northwest of Edsbyn, was expected to start in 1995. 
Initially, a mobile beneficiation plant was to be used, 
and if successful, a permanent plant with an annual 
capacity of 150,000 mt would be built. Production 
would include both medium and coarse graphite flakes as 
well as high-carbon products. 

The other promising deposit was in Raitajaervi, close 
to the Finnish border and Arctic Circle. A concession 
was obtained in 1993 by newly formed Norrbotten Grus 
and Grafit AB, based in Haaparanda. The deposit was 
about 6 km long and 1.5 km wide, and contained an 
estimated 0.6 Mmt of ore with a carbon content of 10% 
to 20%. Exploration continued at the Lehtodelkae 
deposit, about 80 km north of Raitajaervi. Ore thickness 
was as much as 150 m with a carbon content of 19% to 
23%. 


Limestone.—About one-half of the industrial mineral 
value was contributed by limestone. Three-fourths of 
Sweden’s total limestone production was produced by 
Nordkalk Kalcium AB, a subsidiary of the Finnish-based 
Partek Group. In 1994, it produced 2.7 Mmt from 4 
quarries and operated 15 processing plants. With an 
average production of about 2.5 Mmt, Storugns quarry, 
on the Baltic Sea island of Gotland, southeast of Sweden, 
was the largest of the four. Because of the high quality 
of limestone, about 40% of its production was used in 
metallurgy. | Limestone was locally processed by 
Kalkproduction Storugns AB, a joint venture of Nordkal 
with Faxe Kalk of Denmark. Using its modern shaft 
kiln commissioned in 1989, about 150,000 mt/a of burnt 


lime was produced in 1994. А portion of the limestone 
was shipped to the Landskrona plant to manufacture 
quick and hydrated lime as well as ground and 
fractionated quick lime. 

Svenska Mineral AB produced 390,000 mt of 
limestone in 1994. It operated two. quarries in 
Gasgruvan and Jutjarn. Jutjarn, the larger of two, had 
reserves of about 15 Mmt of sedinientary limestone. 


Mineral Fuels 


Coal.—Coal production in Sweden, about 30,000 
mt/a, was extracted as a byproduct of clay production by 
Hoganas Corp. at Skane. It was mainly used locally by 
the Perstrop Co., with a small remainder used at the 
nearby Helsingborg heating plant. Coal reserves were 
about 30 Mmt. 


Peat.—Swedish peatland covers 6.4 million hectares 
(ha), about 1596 of the country's total land area, of 
which about 865,000 ha were suitable for commercial 
production. In 1994, about 7,900 ha was in production, 
most of which was used for fuel; the remainder was used 
by agriculture. Extraction was covered by various 
legislation depending on whether it is used for energy or 
agriculture, so every application for harvesting peat was 
required to contain an end-use designation. 

About 6046 of production was in the form of sod peat, 
and the remainder was milled peat. About 80% of 
Sweden’s annual peat production was used for energy 
purposes, mainly in cogeneration plants for electric 
power and district heating. In 1994, about 50 local 
authorities and industrial enterprises used peat as fuel 
and produced about 120 megawatts (MW) of power and 
190 MW of heat. 


Reserves 


Since exploration rights were transferred by the State 
Mining Property Commission to individual enterprises in 
1992, there was an increased interest in exploration by 
Swedish as well as foreign mining companies. Areas 
covered by new exploration permits in 1994 increased 
nearly sevenfold. So far, this increased activity in 
exploration has not resulted in a dramatic increase in 
metallic ore reserves. (See table 3.) 


Infrastructure 


Sweden has a well-developed transportation system, 
especially in the southern part of the country. It 
included 97,400 km of highway and 12,000 km of 
railroads. In addition to its long coastline, Sweden 
maintained about 2,050 km of inland waterways. Ports 


were either privately or municipally owned, or a 
combination of the two. There were 50 general ports, 
and 130 minor ports; about 6596 of the total flow of 
cargo was handled by the five biggest ports—Goteborg, 
Helsingborg, Lulea, Stockholm, and Malmo. Truck- 
ferries are the fastest growing form of transportation, 
increasing about 896 per year. 


Outlook 


The privatization of the mineral industry in Sweden, 
based on the Minerals Act of July 1992, boosted its 
development and was expected to be further supported 
by Sweden's membership in the EU, beginning January 
1, 1995. An influx of foreign capital and know-how was 
expected to make the Swedish mineral industry 
exceedingly competitive in the world market. 
Liberalization of the mining laws already had encouraged 
smaller companies to invest in exploration for industrial 
minerals, where return on investment was smaller, but 
more certain. 


FText prepared June 1995. 

2Mining Annual Review 1994. Western Europe. Sweden, by a Special 
Correspondent. V. 88, No. 1095, p. 198. 

*Trelleborg Group. Annual Report 1994. 

*Mining Journal. Mar. 17, 1995. V. 324, No. 8318, p. 207. 

35Metal Bulletin Magazine. Nordic Steel and Metals: Boliden Eyes 
Growth From Firm Home Base. Jan. 1994, pp. 48-49. 

Outokumpu. Annual Report 1994. 

"Where necessary, values have been converted from Swedish krona 
(SK) to U.S. dollars at the rate of SK 7.8=US$1. 

*Mining Journal. Exploration Trends in Scandinavia. У. 324, No. 
8319, Mar. 24, 1995, p. 218. 

*Mining Annual Review 1995, Western Europe 17. 

VBergsmannen. New Entrants into the Mining Scene. Mar. 1994, pp. 
58-59. 

"Union Miniere. Annual Report 1994. 

2Grus, Sand och Industrimineral by Sveriges Geologiska Unersokning. 
1993, p.31. 
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Commodity 
METALS 
Aluminum metal: 
Primary 
Secondary 
Arsenic, trioxide, refined e/ 
Copper: 
Mine output, Cu content 
Metal: 
Smelter: 
Primary 
Secondary 
Total 
Refined: 
Primary 
Secondary e/ 
Total 
Gold: 
Mine output, Au content 
Metal, primary 4/ 
Iron and steel: 
Iron ore concentrate and pellets: 
Gross weight 
Fe content 
Pyrite, roasted 
Metal: 
Pig iron and sponge iron 
Ferroalloys: 
Ferrochromium 
Ferrosilicon 
Total 
Steel, crude 
Semimanufactures, rolled e/ 
Lead: 
Mine output, Pb content 
Metal: 
Smelter: e/ 
Primary: 
Crude 
Refined 
Total 
Secondary 
Total smelter 
Refined: 
Primary 
Secondary 
Total 
Molybdenum, oxide, roasted, Mo content 
Nickel, metal: 
Unwrought, secondary 
Primary 
Selenium, elemental, refined 
See footnotes at end of table. 


TABLE 1 


SWEDEN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


kilograms 
do. 


thousand tons 
do. 
do. 


do. 


thousand tons 
do. 


1990 


96,300 
30,000 
7,000 


1991 


96,900 
22,200 
2,500 


1992 


71,200 
16,500 


1993 


82,400 r/ 
19,000 r/ 


1994 e/ 


82,900 
33,000 


74,300 81,700 89,100 r/ 88,900 r/ 79,400 


76,400 
31,600 


68,100 
29,400 


71,800 
20,600 


76,300 
22,100 


79,100 
19,600 


108,000 97,600 98,400 98,400 98,700 


66,300 
31,000 
97,300 


6,330 
7,950 


19,900 
12,900 
375 


67,600 
29,000 
96,600 


6,250 
6,860 


19,300 
11,100 
462 


71,600 
30,000 
102,000 


6,160 r/ 
$.370 r/ 


19,300 
9,790 
500 


76,300 
22,500 
98,800 


6,550 r/ 
7,280 


18,700 
9,800 e/ 
500 e/ 


71,300 
25,800 
103,000 


4,600 
8,000 


20,000 
10,000 
500 


2,740 2,810 2,740 2,850 r/ 3,040 3/ 


118,000 
18,700 
136,000 
4,450 
4,000 


121,000 
21,100 
142,000 
4,250 
4,000 


133,000 r/ 
15,500 r/ 
149,000 r/ 
4,360 
4,000 


128,000 r/ 
20,400 r/ 

148,000 r/ 
4,590 r/ 
4,000 


134,000 3/ 
22,000 
156,000 

4,950 3/ 
4,000 


98,300 91,100 105,000 г/ 112,000 r/ 125,000 


1,200 
55,800 
57,000 
27,500 


1,000 
55,000 
56,000 
26,000 


1,000 
55,000 
56,000 
26,000 


1,000 
49,000 
50,000 
37,500 


1,000 
40,200 
41,200 
42,500 


84,500 82,000 82,000 87,500 83,700 


47,500 
22,100 
69,600 


3,000 e/ 


298 
610 
29 


49,200 
38,800 
88,000 

2,160 


244 
490 
23 


54,100 r/ 
37,100 r/ 
91,200 r/ 
4,280 


250 e/ 
500 e/ 


32 r/ 


46,800 r/ 
37,800 r/ 
84,500 r/ 
4,000 e/ 


250 e/ 
500 e/ 
50 r/ 


46,600 
36,000 
82,600 

4,000 


250 
500 
50 


TABLE 1--Continued 


SWEDEN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 
METALS--Continued 
Silver: 
Mine output, Ag content kilograms 
Metal, primary 4/ do. 
Tin, metal: 
Unwrought 
Alloy 
Zinc: Mine output, Zn content 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 
Clays: Kaolin e/ 
Feldspar, salable, crude and ground 
Fertilizer, manufactured: 
Nitrogenous thousand tons 
Phosphatic do. 
Mixed do. 
Lime do. 
Olivine do. 
Phosphate rock (byproduct): 
Gross weight do. 
P205 content do. 
Pyrite, gross weight do. 
Quartz do. 
Sodium sulfate, synthetic e/ do. 
Stone: 
Dimension, mostly unfinished: 
Granite do. 
Limestone do. 
Slate do. 
Other do. 
Crushed: 
Dolomite do. 
Granite do. 
Limestone: 
For cement manufacture do. 
For lime manufacture do. 
For other construction and industrial uses do 
Chalk do. 
For agricultural uses do. 
For other uses do. 
Total do. 
Quartzite do. 
Sandstone e/ do. 
Undifferentiated do 
Other do. 
Sulfur: 
S content of pyrite do. 
Byproduct: e/ 
From metallurgy do. 
From petroleum do. 
Total e/ do. 


Sulfuric acid, gross weight 
Talc, soapstone 
See footnotes at end of table. 


1990 


243,000 
274,000 


364 
1,480 


164,000 


2,480 


108 2/ 


41,200 


401 


321 


1,180 
760 
1,950 
29 
347 
96 
4,360 
1,230 
50 
24,900 
718 


121 


125 
40 
286 
855 
15,000 


(Metric tons unless otherwise specified) 


1991 


239,000 
293,000 


23 
1,240 


161,000 


2,400 
100 
32,900 


91 
12 
23 
25 


450 r/ 


6,360 4,920 4,450 1/ 5,000 е/ 5,000 


1,210 
600 
1,920 
40 
264 
88 
4,120 
1,470 
50 
29,000 
715 


89 


125 
40 
254 
928 
19,200 


r/ 


r/ 


r/ 


t/ 


1992 


210,000 r/ 
270,000 r/ 


32 г/ 
1,000 r/ 


161,000 1/ 


2,290 r/ 
100 


34,600 r/ 


448 r/ 

3 r/ 
312 r/ 
460 r/ 
120 e/ 


82 r/ 
2 1/ 
22 т/ 
20 r/ 


631 r/ 


1,030 r/ 
712 1/ 
1,560 r/ 
28 r/ 
335 г/ 
78 1/ 
3,740 т/ 
1,430 r/ 
50 


30,000 е/ 


749 1/ 


53 r/ 


125 

40 
218 
900 


10,000 r/ e/ 


1993 


255,000 r/ 
294,000 


30 r/ 
1,040 r/ 
169,000 г/ 


2,200 
100 
30,000 е/ 


450 r/ e/ 
10 r/ e/ 
300 r/ e/ 
500 e/ 
120 e/ 


80 r/ e/ 
5 г/е/ 
20 e/ 
20 r/ e/ 


700 r/ e/ 


1,000 r/ e/ 
700 r/ e/ 
1,500 r/ e/ 
30 r/e 
350 r/ e/ 
100 e/ 
3,680 e/ 
1,500 e/ 
50 
30,000 e/ 
700 e/ 


40 e/ 


125 
40 
205 
1,000 e/ 
— r/e 


1994 е/ 


700 


1,000 
700 
1,500 
30 
350 
100 
3,680 
1,500 
50 
30,000 
700 


40 


TABLE 1 --Continued 


SWEDEN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black thousand tons 
Coal, anthracite and bituminous do. 
Coke, metallurgical do. 
Gas, manufactured: 
Coke oven gas million cubic meters 
Blast furnace gas do. 
Peat: 
Agricultural use thousand tons 
Fuel e/ do. 
Petroleum: 
Crude thousand 42-gallon barrels 
Refinery products: 
Liquefied petroleum gas do. 
Naphtha do. 
Gasoline, motor do. 
Jet fuel do. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Other e/ do. 
Refinery fuel and losses е/ do. 


Total e/ do. 161,000 


e/ Estimated. r/ Revised. 


1990 


33 
11 
318 


501 
3,720 


250 
1,400 


19 


2,550 
503 
31,800 
4,200 
113 
46,500 
24,900 
4,500 
11,300 


126,000 


1991 


26 
28 
1,110 r/ 


514 
4,330 


263 
1,400 


19 


2,950 
226 
31,300 
2,390 
38 
80,700 
27,300 
4,000 
10,000 


159,000 


1992 


24 r/ 
30 e/ 
1,150 r/ 


$45 r/ 
4,200 r/ 


260 e/ 
1,400 e/ 


20 e/ 


4,620 r/ 
— r/ 
31,500 e/ 
2,500 e/ 
50 e/ 
81,000 e/ 
28,000 е 
4,000 
10,000 


162,000 


1993 


25 e/ 
30 e/ 


1,200 г/е/ 


500 e/ 


4,000 r/ e/ 


250 e/ 
1,400 


20 е/ 


3,000 e/ 
500 е/ 
31,500 е/ 
2,500 e/ 
50 e/ 
81,000 e/ 
28,000 e/ 
4,000 
10,000 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 


2/ Table includes data available through June 1995. 
3/ Reported figure. 


4/ Includes only that recovered from indigenous ores excluding scrap. 


1994 e/ 


25 
30 
1,200 


500 
4,000 


250 
1,400 


20 


3,000 
500 
31,500 
2,500 
50 
81,000 
28,000 
4,000 
10,000 


161,000 


ТАВГЕ 2 
SWEDEN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annua 
Commodity and major equity owners Location of main facilities capaci 
Aluminum Granges AB (Electrolux 100%) Sundsvall smelter at Kubikenborg 98 
Cement Cementa AB (Euroc 10094) Plants at Degerhamn, Skovde, and Slite 3,400 
Copper: 
Ore, copper content Boliden Mineral AB (Trelleborg AB 100%) Mines at Aitik, Garpenberg, Kankberg, Kristineberg, 
Langdal, Petiknas, and Renstrom 68 
Do. Outokumpu Mine at Viscaria/Pahtohavare 22 
Metal Boliden Mineral AB (Trelleborg AB 10096) Smelter and refinery at Ronnskar 100 
Feldspar Berglings Malm & Mineral AB (Omya GmbH) Mines at Beckegruvan, Hojderna, and Limbergsbo 50 
Do. Forshammar Mineral AB (Omya GmbH) Mines at Limberget and Riddarhyttan 30 
Do. Larsbo Kalk AB (Omya GmbH) Mines at Glanshamar and Larsbo 20 
Ferroalloys Vargon Alloys AB Plant at Vargon 175 
Gold: 
Ore, gold content tons Terra Mining AB (Norsk Hydro A/S 42%) Bjorgdal Mine 3 
Do. Boliden Mineral AB (Trelleborg AB 100%) Mines at Aitik, Akerberg, Kankberg, Kristineberg, 
Langdal, Petiknas, and Renstrom 2 
Metal Boliden Metals AB (Trelleborg AB 10096) Smelter and refinery at Ronnskar 9 
Iron ore Luossavaara-Kiirunavaara AB (Government 98%) Mines at Kiruna and Malmberget 28,500 
Iron and steel Svenskt Stal AB (Government 48%) Steelworks at Lule, Oxelosund, and Domnarvet 3,500 
Kyanite Svenska Kyanite AB (Svenska Mineral 100%) Quarry at Halskoberg 10 
Lead: 
Ore, lead content Boliden Mineral AB (Trelleborg AB 100%) Mines at Garpenberg, Laisvall, Langdal, 
Petiknas, and Renstrom 110 
Do. Ammeberg Mining AB (Union Miniere) Zinkgruvan Mine at Ammeberg 20 
Metal Boliden Metals AB (Trelleborg AB 100%) Smelter and refinery at Ronnskar 115 
Lime Euroc Mineral AB Plants at Limham, Koping, and Storugns 250 
Do. Svenska Mineral AB Plants at Rattvik and Boda 250 
Petroleum, refined barrels per day Skandinaviska Raffinaderi AB Refinery at Lysekil 210,000 
Do. BP Raffinaderi AB Refinery at Goteborg 100,000 
Do. Shell Raffinaderi AB Do. 82,000 
Do. AB Nynas Petroleum Refineries at Goteborg, Malmo, and Nynashamn 54,000 
Silver, metal tons — Boliden Metals AB (Trelleborg AB 100%) Smelter and refinery at Ronnskar 300 
Zinc, ore, zinc content Boliden Mineral AB (Trelleborg AB 100%) Mines at Garpenberg, Laisvall, and Langdal 112 
Do. Ammeberg Mining AB (Union Miniere) Zinkgruvan Mine at Ammeberg 60 
TABLE 3 


SWEDEN: ESTIMATED RESERVES OF MAJOR 
MINERAL COMMODITIES FOR 1994 


(Million metric tons) 
Commodity Reser 
Copper ore 280 
Iron ore 1,230 
Lead ore 40 


Zinc, metal 20 
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THE MINERAL INDUSTRY OF 


SWITZERLAND 


By Jozef Plachy! 


The mineral industry of Switzerland was limited 
mainly to commodities required for construction and 
infrastructure. 

In 1994, all metal production in Switzerland was either 
from imported raw materials (aluminum and steel) or 
from scrap (lead). Production of industrial minerals was 
affected by the building industry, and remained about the 
same as in 1993. (See table 1.) 

Switzerland relied on imports for many mineral 
commodities, due to self-imposed environmental 
restrictions and lack of natural resources. Its most 
prominent trading partners, in order of importance, were 
Germany, France, the United Kingdom, and the United 
States. 

The individual mineral industry enterprises were 
owned either privately or by regional governments 
(cantons). Regional governments granted mining or 
processing licenses and directly operated electrical 
powerplants, gas utilities, and local transportation 
facilities, and managed water resources. The final 
executive authority in mineral industry was vested in the 
Federal Council, composed of regional delegates and 
representatives of the four major political parties. (See 
table 2.) | 

In 1994, the Alusuisse-Lonza Holding AG (Aktien 
Gesellschaft) was the only aluminum producer in 
Switzerland. According to an industry source, the 
50,000-metric-ton-per-year (mt/a) primary aluminum 
smelter in Steg, originally scheduled to close in 1994, 
will remain in operation until 1996, due to improved 
market conditions. However, 1994 production of 31,019 
metric tons (mt) was well below capacity. As a 
consequence, most of the primary aluminum for 
downstream production came from the wholly owned 
Icelandic Aluminium Co. and the jointly owned Sor- 
Norge Aluminium Co. A/S in Norway. Additional 
aluminum ingot was purchased on the open market. Due 
to reduced primary metal production, some of the 
bauxite production from the wholly owned Mokanji 
Mine in Sierra Leone and alumina from Gove, Australia 
(70% Alusuisse-Lonza and 30% Gove Alumina Ltd.) 
was sold to third parties. 

A secondary lead smelter operated in Pratteln, 70 
kilometers (km) west from Zurich close to French and 
German border. The capacity in 1994 was 12,700 mt/a 
for wet batteries, using 2 rotary furnaces and 3 kettles 


with respective capacities of 18 mt, 11 mt, and 4.5 mt.’ 
The 1994 output of about 6,350 mt consisted of 
antimonial and calcium lead, plus a small amount of soft 
solder in bars. 

The steel industry in Switzerland was characterized by 
a relatively small domestic market and a high degree of 
specialization. At the beginning of 1994, the rebar and 
wire rod producer Ferrowohlen AG reportedly closed its 
150,000-mt/a capacity plant at Wohlen. The remaining 
three steelworks, Von Moos Stahl AG (300,000-mt/a 
capacity), and Von Roll Group (two plants with total 
750,000-mt/a capacity) covered nearly 50% of domestic 
consumption. About 30% of consumption consists of 
rebar and reinforcing mash. Consequently, Von Roll 
expected to close its Monteforno minimill in Bodio and 
its forge plant in Gerlafingen and intensify production of 
rebars at the 650,000-mt/a-capacity, newly modernized 
and expanded plant in Gerlafingen.? 

Salt was produced by two companies in Switzerland. 
The 50,000-mt/a-capacity mine at Bex was the exclusive 
domestic salt supplier for the Vaud Canton. The rest of 
the country was supplied by the 350,000-mt/a-capacity 
mine at Schweizerhalle, near Basel in the Alps, managed 
by the Salt Council, which also controlled the 
distribution and import of salt. Revenues derived from 
a set sale price were distributed between cantons 
according to consumption. 

Switzerland is a highly developed country with an 
excellent network of highways and railways. Because of 
its geographical location, Swiss highways, totaling 
62,145 kilometers (km), bear a high portion of transit 
traffic. To reduce air pollution, mainly in the Alpine 
valleys, the Swiss Government proposed a total ban on 
transit truck traffic by the year 2004. It will be replaced 
by an expansion of the national rail system, presently 
measuring 4,418 km. Expansion plans include building 
a new 57-km-long tunnel under Gotthard pass, extending 
the tunnel under Simplon pass, and upgrading existing 
rail lines. These improvements would also help the 
domestic trucking industry, where a weight limitation 
(maximum of 28 mt per vehicle) makes road transport 
comparatively expensive. 


'Text prepared Apr. 95. 

?Telefax from Metallum AG. Apr. 25, 1995. 

*The Economist. "Swiss Industry Mettle Tested." Aug. 27, 1994, 
pp.58-59. 
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TABLE 1 
SWITZERLAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 e/ 1994 e/ 
METALS 
Aluminum: 
Primary tons 71,600 65,900 $2,100 36,400 1/ 4/ 31,000 4/ 
Secondary do. 34,400 35,800 10,700 4,200 1/ = 
Iron and steel: 
Pig iron 129 r/ 105 r/ 110 1/ 110 :/ 110 
Electric-furnace ferroalloys e/ 5 5 5 5 5 
Steel, crude 1,110 r/ 1,110 ғ 1,240 1/ 1,260 r/ 4/ 800 
Semimanufactures, rolled products ¢/ 1,100 1,000 1,000 1,000 700 
Lead, refined, secondary tons 5,700 5,000 6,400 6,000 r/ 6,350 4/ 
INDUSTRIAL MINERALS 
Cement, hydraulic 5,210 4,700 4,260 4,000 4,000 
Gypsum е/ 230 230 200 200 200 
Lime e/ ; 26 4/ 40 30 40 40 
Nitrogen: ЇЧ content of ammonia 32 33 31 28 4/ 30 4/ 
Salt 254 250 /e 276 300 300 
Sulfur, from petroleum refining tons 3,700 e/ 4.000 3,160 3,000 3,000 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refin ucts: 
Li ed leum thousand 42-gallon barrels 1,610 2,260 1,990 2,000 2,000 
Gasoline do. 6,450 9,810 8,330 8,500 8,500 
Naphtha do. 80 = - = = 
Jet fuel do. 1,830 2,100 1,960 2,000 2,000 
Kerosene do. 15 == == =. = 
Distillate fuel oil do. 8,480 10,200 9,540 9,500 9,500 
Residual fuel oil do. 3,550 6,180 5,520 5,500 5,500 
Bitumen do. 872 916 812 800 800 
Other ucts do. 1 => = = = 
R fuel and losses do. 882 1,990 2,180 2,200 2,200 
Total 5/ do. 23,800 33,500 30,300 30,500 30,500 


e/ Estimated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 

2/ Table includes data available through May 1995. 

3/ In addition to the commodities listed, a variety of crude construction materials (common clay, sand and gravel, and stone) were produced, but output 
was not reported, and available general information was inadequate to make reliable estimates of output levels. 


4/ Reported figure. 
5/ Total of listed products only. 
TABLE 2 
SWITZERLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Thousand metric tons unles otherwise specified) 
Major operating companies Location of Annual 
Commodity and major equity owners main facilities capacity 
Aluminum Alusuisse-Lonza Holding AG Smelter at Stag 48 
Cement Bundr Cementwerke AG (Holderbank Management and consulting Ltd 10096) Plant at Untervaz 700 
Do. Cementfabrik Holderbank AG Plant at Rekingen 700 
Lead, secondary Metallum AG Smelter at Prattein 13 
Refinery, petroleum 
billion barrels per da Reffinerie du Sud-Ouest SA (Compagnie Francaise des Petroles 49% and British Petroleum 49%) Refinery at Collomb 40,000 
Do. Reflinerie de Cressier SA (Kninklijke Nederlandsche Petroleum Maatschappij NV 100%) Refinery at Cressier 36,000 
Salt Zentralbureu des Vereins der Schweizerischen Rheinsalinen (Government 100%) Saline at Schweizerhalle 350 
Do. La Societe des Mines (Canton of Vaud 10096) Saline at Bex 50 
Steel Monteforno Acciaierie c Laminatoi SA (Von Roll Group 93.6%) Plant at Bodio 380 
Do. Von Roll Group Plant at Gerlafingen 370 


Do. Von Moss Sthal AG | Plant at Emmenbrucke 300 


THE MINERAL INDUSTRY OF 


SYRIA 


By Bernadette Michalski’ 


Hydrocarbons continued to dominate Syria’s mineral 
industry, improving the Nation’s balance of payments 
position. The discovery and development of domestic 
reservoirs containing light, low-sulfur crude oils 
provided suitable blends for Syria’s traditionally heavier 
crudes as well as a higher-priced export crude. The 
development of nonassociated natural gas deposits in the 
north and northeast released additional fuel oil for export 
markets as greater quantities of natural gas became 
available for the generation of electric power. Natural 
gas also provided a feedstock for the production of 
ammonia and the further development of the fertilizer 
industry. Eventually, natural gas exports to neighboring 
countries are planned via pipeline. 

Other significant mineral industries include gypsum 
and phosphate rock mining, the manufacture of 
fertilizers and cement, and the manufacture of steel from 
domestic and imported scrap. 

An investment law encouraging domestic and foreign 
private participation by lifting restrictions on foreign- 
exchange transactions, as well as providing tax and 
customs concessions, was adopted. During 1994, most 
private investment was directed toward agricultural and 
tourism activities. Early private involvement in the 
minerals industry was expected to occur in petroleum 
refining and petrochemical ventures. 

Crude oil production averaged 579,000 barrels per day 
(bbl/d) in 1994, an increase of 9,000 bbl/d over the 
previous year's level. Daily production approached 
600,000 bbl/d in the last quarter of 1994 and output for 
1995 was expected to exceed a 600,000 bbl/d average. 
The increased output is attributed to the Al-Furat 
Petroleum Co.'s operations at Dayr az-Zawr and Al- 
Sham. 

Until recently, the lack of investment capital has 
precluded mineral exploration, deposit development, or 
equipment repair, replacement, or improvement. 
However, with the availability of financial aid for 
Syria's support in the expulsion of the Iraqi forces from 
Kuwait, the development of nonhydrocarbon minerals 
should improve. (See table 1.) 

After three decades of negative trade balances, Syria 
reported a trade surplus for each year since 1989. Total 
exports were estimated at $4 billion, of which 
approximately $2.5 billion was derived from petroleum 


exports. Shipments to the United States in 1994 totaled 
6.8 million barrels (Mbbl) of crude and unfinished oils. 

Exports of Syria’s other significant mineral product, 
phosphate rock, was reported at more than 1 million 
metric tons (Mmt) in 1994, most of which was destined 
for Europe. 

Syria had a state socialist economic system with a 
growing and vigorous private sector. However, the 
mineral industry remained owned and controlled by the 
Government. All mining, processing, and distribution 
companies are Government-operated firms. Hydrocarbon 
exploration concessions, however, have been granted to 
foreign companies on behalf of the Syrian Government. 

The construction of an integrated iron and steel plant 
at Al-Zara near Hamah in east-central Syria was 
proposed. The plant is to include a U.S. Midrex direct 
reduction unit with a capacity of 800,000 metric tons per 
year (mt/a). Plant construction would also include two 
electric arc furnaces capable of producing 770,000 mt/a 
of liquid steel and two ladle furnaces for refining the 
liquid steel. The plant also was to include two five- 
strand continuous casting billet casters to produce 
740,000 mt/a of 130-millimeter (mm) billets, a high- 
speed, single-strand mill to roll wire rods of 5.5- to 12- 
mm diameters in coil weight of 1,750 kilograms (kg), 
and a continuous merchant bar mill with 18 strands. The 
cost was projected at $750 million. Saudi Arabia had 
pledged $500 million in support of the project. 

The Hama cement plant was expected to increase 
capacity by about 1 Mmt. Partial financing for the 
project, $72 million, was obtained from the Kuwait Fund 
for Arab Economic development. 

The long-delayed building of the phosphatic fertilizer 
complex at Palmyra continued under negotiation. The 
plant design capacity includes 500,000 mt/a of triple 
superphosphate (TSP). Arab financing agencies pledged 
most of the capital necessary for construction. 

The overhauling of the fertilizer complex at Homs was 
behind schedule, and completion originally scheduled for 
1993 was not expected before 1995. 

Encouraged by Marathon Oil Co.'s discovery of major 
natural gasfields in the Palmyra (Tadmur) region, with 
combined reserves of 85 billion cubic meters (m?), the 
Government put a high priority on increased utilization 
of natural gas. Consumption was expected to rise rapidly 
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in this decade, eventually accounting for 30% of the 
total annual energy consumption by the year 2000. 
Natural gas accounted for less than 10476 of annual 
energy consumption. Several projects were underway, 
including the conversion of two power stations to natural 
gas fuel, the Baniyas with a 680-megawatt (MW) 
capacity and the Mardikh with a 630-MW capacity, and 
the construction of a gas-fueled power station at Tishrin 
with a 400-MW capacity. The later project was granted 
partial financing of $89.4 million by the Kuwait Fund 
for Arab Economic Development. Two cementworks 
were to be gas fueled, and the construction of a natural- 
gas-based fertilizer plant was planned for Homs. Syria 
also is considering piping natural gas to Lebanon and 
Turkey. 

The Al-Furat Petroleum Co. development plans 
included construction of a natural gas gathering system 
encompassing the Umar, North Umar, Sharifah, Ash 
Shajar, Shahil, Al Isba, and Tanak Fields. 

The Syrian Government encouraged the revival of 
foreign interest in petroleum exploration and the use of 
secondary recovery in fields that have been considered 
mature. The Syrian Petroleum Corp. entered into 
exploration and production-sharing agreements with 
foreign companies. Although most of the new 
exploration activity was centered in east-central Syria 
near Dayr az-Zawr, concessions also were awarded in 
the Palmyra area, in a region south of Damascus, and in 
the extreme northeast region near the Syrian Petroleum 
Co.'s producing fields. 

Syrian refining policy was to operate its two refineries 
at full capacity to maximize the production of middle 
distillates; however, this policy resulted in large 
surpluses of fuel oil that have been difficult to export 
because of their high-sulfur content while gasoline and 
diesel oil production fell short of domestic consumption 
requirements. By yearend 1994, bids were being 
evaluated for the overhaul and conversion of the Homs 
and Baniyas refineries with the objective of producing a 
higher proportion of light products. The Government 
also was considering the construction of a third refinery. 
The refinery, to be located in the northeast at Dayr az- 
Zawr near the major oilfields, was expected to have a 
capacity of 65,000 bbl/d. 

The Syrian Ministry of Oil, Electricity and Natural 
Resources reported recoverable natural gas reserves at 
225 billion m?, of which 37 billion m? was associated 
natural gas, 128 billion m? was nonassociated natural 
gas, and 60 billion m? was cap gas. Proven petroleum 
reserves were virtually unchanged at 1.7 billion bbl. 
Much of the Nation's oil and gas reserves are in seven 
major fields, the largest of which was Suwaydiyah in the 
extreme northeast section of the country. Proven 
reserves of this field alone are reported at 1 billion bbl 
of liquid hydrocarbons and 5.6 billion m? of natural gas. 
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Railway transportation was available in northern and 
western Syria servicing the major cities and the three 
principal ports of Baniyas, Latakia, and Tartus. The 
existing hydrocarbon pipelines include the Iraq 
Petroleum Co. (IPC) pipeline traversing Syria from east 
to west. The pipeline had been closed for Iraqi use since 
1982; however, sections of the pipeline were converted 
to domestic use. More than 100 kilometers (km) of the 
IPC pipeline was used for natural gas transmission 
forming part of the 377-km pipeline from the Jubaisseh 
gas processing plant to the fertilizer complex and 
refinery in Homs. Another section of the IPC line 
transported crude oil to the Homs refinery from the Al- 
Thayyim, Al Ashara, and Al-Ward Fields, which were 
connected by spur lines to the main pipeline. With the 
onset of production, two spur lines were constructed 
connecting the Al-Thayyim Field along with its smaller 
satellite fields and the Umar Field to the IPC pipeline. 

Installed power generation capacity was 3,000 MW, 
with thermal power stations accounting for about 2,100 
MW and hydroelectric powerplants accounting for about 
900 MW. 

Syria's posture during the Gulf crisis ended years of 
isolation from the Gulf states, gaining the Government 
substantial financial resources to undertake several 
infrastructure rehabilitation projects as well as projects 
to revitalize ailing state enterprises. In addition to about 
$2 billion in Arab funds, Japan provided a $460 million 
loan, most of which was to be spent on the 600-MW 
Jandar combined cycle power station. The European 
Union provided about $210 million, and smaller amounts 
were pledged by other nations. This surge in aid and the 
passage of less restrictive investment laws made Syria 
one of the more active business locations in the Middle 
East. 

The public-sector development program includes a 
750,000-mt/a-capacity iron and steel complex, a 
500,000-mt/a-capacity TSP plant near Palmyra, and two 
cement factories with a combined capacity of nearly 2 
Mmt/a. 

The discovery of nonassociated natural gasfields and 
the increased utilization of associated natural gas was 
expected to reduce the demand for fuel oil and thus 
increase refined product export potential. Refurbishing 
of the two petroleum refining facilities operating at low 
levels of efficiency and high levels of pollution was 
expected to bring marked improvement to Syria's 
downstream petroleum operations. 

Total installed electric capacity was scheduled to reach 
5,000 MW by the year 2000. At that time, natural gas- 
fired generating capacity would account for more than 
one-half the total, and hydroelectric capacity was 
scheduled to rise to 1,700 MW. 

Syria planned to take advantage of both the growing 
availability of natural gas feedstock and its indigenous 


reserves of phosphate by further developing its fertilizer Banias, Syria 


industry. Telephone: [963] 238/307 
General Company of Homs Refinery 
"Text prepared June 1995. P.O. Box 352 
?Where necessary, values have been converted from Syrian pounds Homs, Syria 
(£Syr) to U.S. dollars at the rate of £Syr11.2=US$1.00. Telephone: [963] 22771/22768 
General Company for Phosphate and Mines 
Major Sources Of Information Palmyra Road, P.O. Box 288. 
Homs, Syria 
Banias Refining Co. Telephone: [963] 31 20405 
P.O. Box 26 
TABLE 1 


SYRIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


Commodi JO( 119 616 eye Oley, : 
ement, hydraulic housand tons UU ‚ЭО , TOU 4 UU 4,200 
Gas, Saal e/ 
Gross million cubic meters 3,750 4,470 5,000 5,000 5,000 
D йо. 1,200 1,400 2,800 2,800 2,800 
ypsum 15,500 175,000 234,000 235,000 235,000 
on and steel: Steel, crude 76,000 63,000 70,000 70,000 70,000 
atu 105 ou on S 750 800 1,800 1,800 1,800 
Nitrogen: 
N content of ammonia 104,000 17,200 80,500 66,700 66,700 
Urea 111,000 3,300 43,700 75,000 75,000 
Petroleum: 
rude ou -gallon S 140,000 172,000 194,000 208,000 211,000 
elinery products: i] ux c cM ILI СЕС 
Liquefied petroleum gas do. 1,900 1,800 1,800 1,800 1,800 
Gasoline do. 11,100 9,600 10,900 9,800 9,800 
Naphtha do. 5,000 5,000 5,000 5,000 5,000 
Jet fuel do. 4,000 4,200 4,500 4,500 4,500 
Kerosene do. 1,500 1,500 1,400 1,600 1,600 
Distillate fuel oil do. 24,000 24,800 27,400 25,000 25,000 
esi elo О. 36,000 35,700 34,700 35,000 35,000 
Asphalt do. 1,400 1,300 1,400 1,400 1,400 
Other do. 1,700 1,700 1,800 1,800 1,800 
Total do. , э э э э 
Phosphate rock: 
Gross Weight thousand tons 1,630 1,360 1,270 931 1,200 
P205 content e/ do. 511 425 395 400 400 
Salt 127,000 127,000 127,000 130,000 130,000 


tone, sand an vel: 

Stone: Dimension, marble e/ cubic meters 18,000 18,000 18,000 18,000 18,000 

Sand and gravel thousand tons 8,000 8,000 4,095 4,200 4,200 
Sulfur, b e luci of petroleum and natural gas 29,700 30,000 30,000 30,000 30,000 
e/ Бена. 


1/ Previously published and 1994 data аге rounded by ће U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Table includes data available through June 1, 1995. 
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THE MINERAL INDUSTRY OF 


TAIWAN 


By Pui-Kwan Tse! 


Helped by a worldwide economic recovery, Taiwan's 
industrial growth rate increased from 6.0476 in 1993 to 
6.5% in 1994? The country’s economic transition had 
evolved from labor-intensive manufacturing industry to 
one based on high technology and capital-intensive 
enterprises. Although Taiwan's economic growth rate 
would not average 8% as it had in the 1980's, it was 
expected to continue at about 6% until the year 2000 as 
the country's economy matures. 

Taiwan authorities had a consistent policy to provide 
a favorable environment for private investment, stimulate 
investment potential, and attract investment from foreign 
"high-tech" companies. The Government was making an 
effort to review and revise outmoded laws and 
regulations, simplify administrative procedures, and set 
up special agencies to help enterprises to upgrade 
technological investments. 

Its population grew from 20.9 million in 1993 to 21.1 
million in 1994, and the per capita gross national 
product (GNP) increased from $10,852! in 1993 to 
$11,604 in 1994. The total labor force increased to 9.2 
million, and the unemployment rate remained low at 
1.6%. The output value of the mining sector was 0.33% 
of GNP, which is insignificant compared with other 
sectors. The consumer price index rose only 4.1% in 
1994 from that of 1993.* 

Taiwan authorities opened the financial securities 
sector to more foreign firms. Such market liberation 
would bring the local market into alignment with the 
policies of the General Agree on Tariffs and Trade 
(GATT). The Government reportedly believed that the 
growing competition would improve domestic financial 
management and upgrade the operational technology of 
local securities houses. 

The Government developed a set of programs to 
address major problems in the areas of land, 
environment, labor, tariff rates, and financing to 
improve domestic investment conditions. The 
Government urged the local business community to 
"keep their roots in Taiwan" and to stop the exodus. 
The plan indicated that those who make large, substantial 
investments would be given the opportunity to arrange 
for favorable financing through the issuance of corporate 
convertible bonds. Imports of essential raw materials 
and equipment would be given preferential tariffs or 


quota rates. The Environment Protection Agency (EPA) 
would develop more flexible regulations for less- 
polluting industries, such as electronics. 

The Ministry of Economic Affairs (MOEA) approved 
a plan to develop Taiwan as an Asia-Pacific Regional 
operations center. MOEA believed that the Asian 
Pacific region would have the world’s highest economic 
growth in the next two decades. The goal was to 
concentrate of activities in six areas: manufacturing, sea 
transportation, air transportation, finance, 
telecommunications, and training. Taiwan had signed 
investment guarantee agreements with Indonesia, 
Malaysia, the Philippines, Singapore, Thailand, and 
Vietnam. Negotiation for such an agreement with other 
southern Asian countries was proceeding. 

Taiwan’s EPA was established in August 1987 under 
the Executive Yuan to address environmental 
degradation that had become one of the most serious 
problems in Taiwan. According to Taiwan’s Six-Year 
Development Plan, the country would invest $37 billion 
in pollution control and environmental protection 
systems. Environmental regulations would be 
strengthened to protect the society. In 1992, Taiwan’s 
Legistrative Yuan passed the Air Pollution Control Act 
and strengthened noise pollution regulations to enforce 
a higher living standard in the country. 

Industry production accounted for about 34% of the 
country’s GNP. The Industrial Development Bureau 
(IDB) of the MOEA was the major Government agency 
dealing with industry affairs. IDB initiates specific 
industrial policies and development strategies. However, 
overall economic planning, coordination, and policy 
evaluation were handled by the Council for Economic 
Planning and Development. 

During the past two decades, as natural gas and coal 
reserves had slowly depleted, the mining industry also 
declined. Total mining output was less than 1% of total 
industrial production. The major mining activities in 
Taiwan were coal, dolomite, limestone, marble, natural 
gas, and salt. Coal, natural gas, and salt were mined in 
the western part of the country. Marble and limestone 
quarries were operated in the eastern part of the country. 
Employment in the mining and quarrying industry had 
steadily decreased since the early 1980’s to 17,300 in 
1993. The production of major mineral commodities is 


839 


listed in table 1. 

Due to a shortage of labor, Taiwan's industry shifted 
from labor-intensive products to technology- and capital- 
intensive goods. In 1994, the imports on metals and 
minerals accounted for more than 36.1% of the total 
imports. It reflected the demand for quality consumer 
goods and capital- and technology-intensive machines 
and equipment. 

The demand for mineral products had continuously 
increased over the years while local supplies kept 
dwindling. The bulk of domestic supply could meet only 
about 25% of the country's needs. Coal, oil, and 
natural gas were the country's most valuable mine 
products. Carbonate minerals, such as dolomite, 
limestone, and marble, comprised the most important 
nonfuel mining sector. In addition to the aggregates, 
clays, feldspar, salt, and talc made up the remaining 
mine production. In the metals production sector, the 
country produced iron and steel and processed 
aluminum, copper, lead, nickel, tin, and zinc from 
imported raw materials. Major nonfuel and fuel 
producers are listed in table 2. 

Taiwan's cement industry would face a shortage in 
1997 when the mining rights on its east coast expire. 
Domestic cement production would be cut as much as 
40% in 1997. Cement companies were looking for 
investment opportunities in other countries to construct 
greenfield plants to ensure the stable supply of cement 
for the country's needs. MOEA approved Chia Hsin 
Cement Corp.'s plan to invest $120 million to build a 
new cement plant in the Philippines. Construction of the 
new plant started in the second half of 1994. 

Since the shutdown of the island's only copper 
smelter-refinery in 1991, Taiwan relied on imports for 
refined copper. Because of rising labor costs, 
difficulties in land acquisition, апа  stiffening 
environmental protection regulations, domestic secondary 
copper recovery companies were exploring opportunities 
to move their less profitable scrap plant to neighboring 
countries. Demand for copper cable from the 
telecommunications sector was expected to slow down as 
that sector was planning to replace metallic cable with 
fibre optics. 

After spending 3 years exploring for gold in 
Chinkuashih, Taipei County, the Government concluded 
that the Chinkuashih deposit contained about 5.8 million 
metric tons (Mmt) of ore with an estimated of 7.5 metric 
tons (mt) of gold within a depth of 100 meters (m). 

China Steel Corp. (CSC), the only pig iron producer 
in Taiwan, received a total of $422 million in loans from 
Kreditanstalt fur Wiederaufbau of Germany ($340 
million) and West Merchant Bank of the United 
Kingdom ($82 million) for its fourth-phase expansion 
project. The 8-year noncollateral loans were set at a 
fixed rate of 5.38% for the United Kingdom loan and 
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less than 7% for the German loan. CSC estimated that 
the expansion project would require a total investment of 
$2.13 billion. Hitachi Zosen Corp. of Japan was 
awarded the contract to provide a sintering plant to CSC. 
The sintering plant would have a daily steel production 
capacity of 12,000 mt and be equipped with a trough- 
type circular chilling machine with a built-in chamber to 
reduce air leakage, save energy and labor, and protect 
the environment.” 

CSC placed an order with Mannesman Demag Sack of 
Germany to supply a hot wide strip mill with an annual 
capacity of 3 Mmt. The order included a two-stand 
roughing train; a seven-stand, 4-high finishing train; two 
coiling facilities; and inspection lines. The mill could 
produce carbon and special steel slabs down to a 
thickness of 1.2 millimeters (mm) and the width between 
90 centimeters (cm) and 188 ст. 

MOEA postponed selling 1.75 billion CSC shares to 
private investors in Taiwan as part of the privatization of 
state-owned enterprises. The Government held about 
67% of CSC shares and had made an effort to reduce its 
stake to 43%. Until the Government’s share drops 
below 50%, CSC's budget and significant policy changes 
must be approved by the Legislative Yuan. CSC sold 
annually about 80% of its products in the domestic 
market. Privatization would allow CSC to have more 
freedom to cut costs and to diversify its investments into 
other sectors such as electronics. 

In May 1994, CSC signed a joint-venture agreement 
with MEMC Electronic Materials, Inc., a subsidiary of 
Huls AG of Germany. The joint venture planned to 
construct an electronic materials plant in the Science 
Industrial Park in Hsinchu to produce silicon wafers in 
September 1994. 'The new plant was scheduled to begin 
production of 15.25- and 20.32-cm (6- and 8-inch) 
wafers in 1997. Its annual output was expected to be 
about 38,710 square meters (60 million square inches) of 
silicon wafer. This will reduce Taiwan's dependence on 
imports silicon wafers and increase its competitiveness 
in integrated circuit sector. 

In 1992, because of the Government's objection, CSC 
suspended plans to form a joint venture with Malaysia's 
Lion Group to build a steel plant in Malaysia. However, 
the Lion Group had since continued to seek technological 
expertise from CSC. In 1994, CSC signed a draft 
agreement with the Lion Group to help the Malaysian 
Group to build a new plant. Under the terms of 
agreement, CSC would provide technological services 
including planning, construction, and trial operation of 
the steel mill, as well as various personnel training.’ 

The Iron Ore Co. of Canada signed a contract to 
supply CSC with 300,000 metric tons per year (mt/a) of 
blast furnace pellets for 3 years. The first shipment was 
expected to be in 1995.5 

Yeih Loong Group (YLG) decided to invest $4.15 


billion during the next 5 years to build an integrated 
steel mill. According to the plan, the mill initially 
would have two blast furnaces with an annual output 
capacity of 7.5 Mmt of crude steel and 2.3 Mmt of hot 
coil in Chiku, Tainan County. The first-phase 
construction was expected to be completed in 1999. A 
new company, Lien Ting, had been established to be in 
charge of this project. YLG would finance $1.37 billion 
of the project with the remaining funds from local and 
foreign bank loans.? 

Yieh United Steel Co. Ltd. appointed Mannesmann 
Demag Huttentechnik of Germany as the consortium to 
supply technology and equipment for its second-phase 
expansion. The second phase was comprised of an 
engineering design, a 90-mt electric arc furnace, a 100- 
mt MRP-L converter, a 100-mt VOD plant, 100-mt ladle 
furnace, fume cleaning plant, and steel mill vehicles. 
After completion of the second phase, Yieh United Steel 
Co. Ltd. would increase its production capacity from 
400,000 mt/a to 800,000 mt/a. Commissioning of the 
new plant was expected to be in the second quarter 
1995.19 

Walsin-Lihwa of Taiwan and Carpenter Technology 
Corp. of the United States formed a joint venture, 
Walsin CarTech Specialty Steel Corp., to build a 
specialty steelmaking plant in southern Taiwan. The 
plant was expected to produce 200,000 mt/a of carbon 
and stainless steel billet, bar, and rod for both regional 
and the world markets. Carpenter Technology Corp. 
invested $47.5 million to secure a 19% share of the plant 
and had the option to extend its share to 35% by 1996. 
The plant began operation in late 1994 to produce 
stainless steels with product sizes between 5.5 mm and 
14 mm for wire rod and between 14 mm and 35 mm for 
bars in coil."! 

Taiwan Nickel Refining Corp., the only nickel smelter 
in Taiwan, had an annual output capacity 14,000 mt of 
nickel. In 1994, Taiwan's iron and steel industry 
consumed about 25,000 mt/a of nickel. Taiwan 
imported more than 20,000 mt of unwrought nickel in 
1994 to meet the country's demand. 

Taiwan's coal production dropped to 285,099 mt in 
1994. This decline was attributed to Government 
policies designed to close unsafe operations, high 
production costs, and reduced domestic coal resources. 
Since 1985, MOEA implemented a policy to close mines 
that failed to meet safety and profitability standards. 
The number of operating mines in Taiwan has steadily 
decreased from 108 pits in 1985 to 56 pits at yearend 
1993. 

In 1994, Taiwan imported 26.7 Mmt of coal, mainly 
from Australia, Indonesia, South Africa, China, and the 
United States, in descending order. Taipower and CSC 
were the two largest consumers of coal in Taiwan, 
accounting for more than 50% in 1994. 


Indonesia was a sole source for supplying liquefied 
natural gas (LNG) to Taiwan. In 1994, Taiwan 
imported 2.2 Mmt of LNG from Indonesia. Chinese 
Petroleum Corp. (CPC), which was responsible for LNG 
imports, wanted to diversify its sources of supply. CPC 
signed a contract with Petronas of Malaysia to supply 
2.2 Mmt of LNG yearly beginning in 1995. The MOEA 
and the Ministry of Finance agreed to reduce a 5% tariff 
on LNG in order to encourage an increase in imports. 
The Government planned to increase LNG consumption 
in the energy sector from 5% presently to 11% by 2000 
and to 16% by 2010. 

The MOEA gave the green light to CPC to indirectly 
purchase crude oil from China. The total crude oil 
purchased from China would not exceed 20% of the 
country's total annual consumption. The Government 
required that all crude oil shipped from China to Taiwan 
be transported via a third country. 

CPC announced the discovery of an offshore natural 
gas deposit at about 100 kilometers (km) west of 
Kaohsiung. The deposit is located 4,000 m under the 
sea with an estimated of 7.3 billion cubic meters of 
natural gas. 

Taiwan has a very weak mineral resource base, and 
output is limited to mostly carbonate minerals, small 
amounts of other industrial minerals, and negligible 
amounts of fossil fuels, the overall value of which is 
significant only to the local economy. Reserves of major 
minerals are listed in table 3. 

For the last several years, Taiwan's electricity 
generation capacity ran at a reserve margin of about 5%, 
much lower than its normal reserve margin of 20% to 
25%. At the same time, demand of electricity has 
grown about 6% a year. In 1994, Taiwan's total power 
generation capacity was 20,980 megawatts (MW). The 
Government planned to expand power generation 
capacity to 34,000 MW in the year 2000. However, it 
faced strong public opposition for construction of 
powerplants, especially nuclear powerplants. Plans by 
Taipower to expand nuclear power generation capacity 
in the island were on hold since the early 1980's. 
Taipower had attempted many times to revive its fourth 
nuclear powerplant to be built at Kungliao, a remote 
town in the northeast coast of the island. In 1994, the 
Legislative Yuan finally approved a budget of $4.2 
billion for the construction of a fourth nuclear 
powerplant, but Taipower faced another hurdle of public 
opposition over construction of the plant. 

The railroad system comprised 4,600 km of common 
carrier lines and 3,525 km of industrial carrier lines of 
1.075-m-gauge and 1,075 km of 1.067-m-gauge. 
Common carrier lines were owned by the Government 
and operated by the Railway Administration under the 
Ministry of Communications. Industrial carrier lines 
were owned and operated by Government enterprises. 
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Taiwan had a total of 20,041 km of highway, including 
17,095 km of bituminous or concrete pavement, 2,371 
km of crushed stone or gravel, and 575 km of graded 
earth. 

Taiwan had four international harbors—Keelung, 
Kaoshiung, Hualien, and Taitung. Suao harbor on the 
northeastern coast was used as a supplementary port to 
Keelung. There are two international airports—Chiang 
Kai-shek International Airport in Taoyuan and Hsiaokang 
International Airport in Kaoshiung. In addition, there 
were a number of domestic airports on the east and west 
coasts of the island. 

Because Taiwan lacks a strong and varied minerals 
resource base, the domestic mining sector will never 
contribute significantly to the output of downstream 
manufacturing. Rising wages and a strong international 
currency exchange rate have affected export 
competitiveness and have forced domestic businesses 
toestablish operations in lower-cost neighboring 
countries, such as China, Indonesia, Malaysia, Thailand, 
and Vietnam. The future for Taiwan-based industry 
would seem to lie in  high-technology-intensive 
manufacturing. 


‘Text prepared June 1995. 

"Industry of Free China, Council for Economic Planning and Development, 
Executive Yuan, V. 83, No. 3, 1995, p. 72. 

Where necessary, values have been converted from New Taiwan dollars (NT$) 
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to U.S. dollars at the rate of NT$26.4=US$1.0in 1994. 
“Work cited in footnote 2. 
‘Journal of Commerce (New York). July 20, 1994, p. 4B. 
‘Steel Times International (London). Sept. 1994, p. 6. 
— —. May 1994, p. 2. 
*Metal Bulletin (London). Nov. 14, 1994, p. 29. 
*American Metal Market (New York). Jun. 15, 1994, p. 5. 
Steel Times International (London). Sept. 1994, p. 8. 
"Metal Bulletin Monthly (London). Nov. 1994, p. 57. 


Major Sources of Information 


Mining Department, Ministry of Economic Affairs 
15 Foochow Street 
Taipei, Taiwan 
Taiwan Provincial Bureau of Mines 
2 Chenkiang Street 
Taipei, Taiwan 


Major Publications 


Council for Economics Planning and Development, 
Taipei: Industry of Free China, monthly. 
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Taiwan Provincial Bureau of Mines, Taipei: 
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ТАВГЕ 1 
TAIWAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
METALS 
Copper: Metal, refined 16,100 - = = = 
Gold, primary kilograms 72 — 3 r/ - = 
Iron and steel: Metal: 
Pig iron thousand tons 5,470 5,560 5,290 6,120 5,940 


e/ Estimated. r/ Revised. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 


2/ Includes data available through May 30, 1995. 
3/ Inclues naphtha, solvent oil, and base oil. 


Ferromanganese 43,600 40,100 37,800 13,600 7,000 e/ 
Ferrosilicomanganese 20,600 12,800 3,990 wo - 
Ferrosilicon 15,500 6,250 2,610 689 500 e/ 
Steel, crude thousand tons 9,750 11,000 10,700 12,000 11,500 
Nickel, refined e/ 10,400 11,200 10,000 9,000 10,000 
Silver, pri kilo 3,930 — == == == 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 18,500 19,400 21,500 24,000 23,700 
Clays: 
Fire clay 99,400 79,500 55,000 35,100 24,400 
Kaolin 105,000 93,000 100,000 e/ 100,000 e/ 100,000 e/ 
Feldspar 7,320 1,340 2,220 1,720 r/ 778 
Gypsum: Precipitated 1,740 3,720 1,670 3,180 3,000 e/ 
Lime $54,000 614,000 670,000 650,000 650,000 e/ 
Mica 4,950 8,600 11,000 9,750 10,000 e/ 
Nitrogen: N content of ammonia 216,000 243,000 224,000 220,000 215,000 
Salt, marine 82,800 195,000 25,700 176,000 186,000 
Sodium compounds, n.e.s.: 
Caustic soda 111,000 120,000 131,000 141,000 172,000 
Soda ash 120,000 e/ 109,000 91,500 100,000 e/ 100,000 e/ 
Stone: 
Dolomite thousand tons 339 363 254 281 264 
Limestone do. ‚213,900 15,400 16,900 13,100 13,300 
Marble do. 11,300 11,400 14,600 17,700 17,700 
Serpentine do. 388 414 405 433 475 
Sulfur 95,500 126,000 119,000 153,000 155,000 
Talc 22,100 18,500 6,090 $,020 5,000 e/ 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 62,200 60,300 65,400 62,500 80,700 
Coal, bituminous thousand tons 473 403 335 328 285 
Coke do. 70 14 == we on 
Gas, natural: 
Gross e/ million cubic meters 1,130 928 r/ 872 т/ 826 r/ 867 
Marketed e/ do. 1,100 870 r/ 840 r/ 790 r/ 820 
Petroleum: 
Crude thousand 42-gallon barrels 1,150 694 452 r/ 445 r/ 431 
Refin cts: 
Gasoline do. 32,600 37,100 40,700 44,100 47,300 
Kerosene do. 2,200 e/ 2,350 2,000 e/ 2,000 e/ 2,000 e/ 
Diesel oil do. 29,300 30,200 30,800 33,800 36,500 
Fuel oil do. 76,500 83,600 81,900 84,800 88,600 
Lubricants fuel oil do. 1,000 e/ 1,000 e/ 1,000 e/ 1,000 e/ 1,000 
do. 3,000 e/ 3,000 e/ 3,000 e/ 3,000 e/ 2,500 e/ 
Liquefied petroleum gas do. 14,500 14,200 14,900 15,000 15,400 
Other 3/ do. 9,080 8,740 8,120 7,990 4,000 
Total e/ do. 168,000 180,000 182,000 192,000 197,000 


ТАВГЕ 2 
TAIWAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodi Major operating companies Location of main facilitites capacity e/ 
ement Asia Cement Corp. Hsinchu ‚800 


Coal, bituminous | , 
Marble aiwan Marble Co., Ltd. anchiao J 


Nickel Taiwan Nickel Refinery Kaoshiung 12 
etroleum: 

Crude thousand barrels per year Chinese Petroleum Corp. Chuhuangkeng and Tungtzuchiao 850 

celine products do. do. S. aoshiung 0,00€ 

JO. 10. ЗО. ао : b JUL 

tee a steel Corp. Kaosniung 5,40€ 

DO. D on WO. ' 7 10. X 


ulIur a Petrochemia Jevelopment огр. аре U 


Table 3 
TAIWAN: RESERVES OF MAJOR MINERAL COMMODITIES FOR 1994 


(Thousand metric tons unless otherwise specified) 
Commodi Reserves 


oa ; 
Dolomite 110,000 
Limestone 395,000 
e 9 


ага! gas ou cubic meters ; E 
С > 


THE MINERAL INDUSTRY OF 


TAJIKISTAN 


By Richard M. Levine’ 


Nonferrous metals production was the leading sector 
of Tajikistan’s mineral industry, mining antimony, 
mercury, molybdenum, tungsten, and rare and precious 
metals and producing aluminum. Tajikistan also 
produced oil, gas, coal, and industrial minerals. 

Tajikistan’s resources included a wide range of metals 
and industrial minerals as well as mineral fuels. 
Information was not adequate to estimate the quantities 
of these resources. Metal resources include alunite, 
antimony, bauxite, bismuth, copper, gold, iron, lead, 
manganese, mercury, molybdenum, nepheline syenite, 
nickel, rare metals, silver, tin, tungsten, and zinc. 
Nonmetallic resources include barite, boron, construction 
materials, dolomite, fluorspar, phosphates, precious and 
semiprecious stones, and salt. Resources of mineral fuels 
include coal, natural gas, oil shale, peat, petroleum, and 
uranium. Tajikistan contains one of the world’s largest 
silver deposits, the Adrasmanskoye deposit, which the 
country hoped to develop with the aid of foreign 
investment. 

In 1994, Tajikistan’s gross domestic product (GDP) 
decreased by 12% compared with 1993, while industrial 
output decreased by 30.8%. Although GDP fell in 1994, 
industrial output took a sharp fall in 1994 compared with 
1993, when the reported decrease was only 7.8%.” 

Regarding mineral production, the Tajik aluminum 
smelter in Turnsunzade, which had a capacity to produce 
500,000 metric tons per year (mt/a) of aluminum, 
reportedly produced about 250,000 metric tons (mt). The 
Tajik plant reportedly was experiencing reduced supplies 
of raw materials from the Commonwealth of Independent 
State (CIS) and also from its main foreign suppliers, the 
United Kingdom's Woralco Ltd.; Comsup Commodities 
Inc. of the United States; Norway's Hydro Aluminum 
S.A.; and Belgium’s Euromin S.A., which provided raw 
materials in exchange for aluminum.? Ukraine, one of 
Tajikistan's main suppliers of alumina, agreed to ship 
100,000 mt of alumina to Tajikistan in 1995. Shortages 
of alumina, all of which was imported, were one of the 
major reasons for the fall in aluminum production.* 
According to a Tajik plant official, plans called for 
increasing aluminum production in 1995 to 272,000 mt. 

In February 1995, it was announced that Tajikistan 
and Uzbekistan had signed an agreement to control 
pollution from the Tajik aluminum smelter that was 
reportedly causing serious environmental problems in 


both Tajikistan and neighboring parts of Uzbekistan. In 
accordance with the agreement, Tajikistan would install 
automated systems for pollution control and would be 
responsible for economic damage caused by the 
pollution. The agreement prescribes developing a 
program for pollution reduction and for defining 
ecologically safe rates of pollutants from aluminum 
production.* 

The Anzob mining and beneficiaton plant in Tajikistan 
reportedly extracted 350,000 mt/a of mercury and 
antimony ore from the Jizhikrut deposit in the Yagnob 
River basin. The ore was sent to metallurgical plants in 
Kyrgyzstan for processing. The deposit, which had been 
under development for 35 years, was estimated to 
contain 200,000 mt of antimony and 30,000 mt of 
mercury as well as 10 mt of gold. Plans called for 
modernizing the mining operation at Anzob and building 
a metal production facility. However, an immediate 
concern was cleaning up the environmental damage from 
mining operations that had contaminated the Yagnob and 
Zeravshan Rivers. 

The United Kingdom's Lonrho PLC had been hired to 
appraise the Jizhikrut field as well as the Skalnoye field. 
The Skalnoye field, near Lake Iskander Kul, contains 
mostly antimony with byproduct mercury, gold, and 
fluorspar. Antimony reserves reportedly are estimated to 
be 400,000 mt and gold reserves 100 mt. To develop 
this field, it was considered necessary to ensure the 
proper processing technology for the ore, which must be 
processed differently from the ore at Jizhikrut. It was 
also necessary to ensure that mining did not harm the 
environment because the deposit reportedly is in a fragile 
environment that serves as a unique game reserve. ° 

Tajikistan's gold industry continued to decline, 
according to the country's major gold producing 
enterprise, Tajikzoloto. Reasons given were the civil 
war, generally adverse economic trends, the exodus of 
qualified personnel, and lack of funds. In 1994, 
Tajikzoloto reportedly produced 352 kilograms (kg) of 
gold compared with 382 kg in 1993 and 2.9 mt in 1990. 
Western investors were critically needed because 
improving the workings of the gold industry was a 
government priority." 

Tajikistan, which reportedly produced about 1.5 mt of 
gold in 1994, was expanding gold production through 
joint-venture development. Darvaz, a joint venture 
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between the United Kingdom's Gold and Minerals 
Excavation Inc. and Tadzhikzoloto, was awarded 
licenses to explore and develop the Yakhsu and Pyanj 
gold placer deposits in the eastern Khation region. 
Reserves at these deposits reportedly are estimated at 50 
mt. 

Canada's Gulf International Minerals reportedly signed 
a letter of intent to process tailings at the Sangak Safarov 
placer deposit. The placer mine was known as Darvaz 
until 1994 and had been under development for 25 years. 
It was projected that the tailings would take 10 years to 
process and that the joint venture would produce up to 
300 kg of gold annually. This is the second joint venture 
created in Tajikistan by Gulf International, which at the 
end of 1993 set up a joint venture with the Kairak Kum 
mining enterprise to develop the Aprelevka gold lode 
and the Burgunda polymetallic deposits near Leninabad.* 

Zeravshan, a joint venture set up between Tajikistan's 
Ministry of Industry, Tajikzoloto, and the United 
Kingdom's Commonwealth and British Minerals PLC, 
was awarded rights to explore and develop gold fields in 
the Matcha, Penjikent, and Аша Districts of 
northwestern Tajikistan. The Zervashan venture also was 
involved in a feasibility study to increase ore processing 
at the Tajik gold plant. 

It was also reported that Tadzhikzoloto and the 
Tajikistan Ministry of Industry had formed a joint 
venture with the United Kingdom’s Donnovan Group to 
process tailings for gold at the Kaira Kum gold 
beneficiation plant in northern Tajikistan.? 

Tajikistan is a landlocked country bordered on the 
west by Uzbekistan, on the north by Kyrgyzstan, on the 
east by China, and on the south by Afghanistan. As of 
1990, the country had 29,900 kilometers (km) of 
highways, of which 24,400 km was hard surfaced. It had 
480 km of broad-gauge railroads and 420 km of narrow- 
gauge railroads. A railroad connects the capital of 
Tajikistan, Dushanbe, with Termez, Uzbekistan, on the 
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Afghanistan border; from there, rail lines connect to 
Tashkent from where connections can be made to other 
countries of the former Soviet Union. The terrain 
consists of mountains and valleys dominated by the 
Pamir and Altay Mountains, the western Fergana Valley 
in the north, and the Kafirnigan and Vakhsh Valleys in 
the southeast. The climate ranges from semiarid to polar 
in the Pamir Mountains. 

Despite the problems of civil warfare and the 
concomitant issues of economic and political stability, 
Tajikistan had succeeded in attracting investment in its 
gold mining industry. Also, the country retained a large 
aluminum-producing industry, which was both trading 
with and being supplied by western firnis. Investment in 
these mineral industries and the development of other 
mineral industries could provide for increased revenues 
from Tajikistan's mineral sector. 

Nevertheless, despite Tajikistan's variety of mineral 
resources, its distant location from world markets and 
major transport arteries still would result in transport and 
infrastructure development costs being major factors in 
assessing the viability of mineral development in 
Tajikistan. 


FT'ext prepared June 1995. 

"Interfax Business Report, Denver, Colorado, Feb. 7, 1995, p. 4. 
Interfax Mining and Metals Report, Denver, Colorado., Dec. 30, 1994 - 
Jan. 6, 1995, p. 7. 

JAmerican Metal Market, New York, New York, Mar. 1, 1995, p. 7. 

‘Interfax Mining and Metals Report, Denver, Colorado, Feb. 3-10, 
1995, p. 3. 

*Foreign Broadcast Information Service, U.S. Government. publication, 
SOV-95-038, Feb. 27, 1995, p. 79, Khalq Sozi,in Uzbek, Feb. 24, 1995, 
p. 6. 

“Interfax Mining and Metals Report, Denver, Colorado, Nov. 25-Dec. 
2, 1994, p. 7. 

"Interfax Business Report, Denver, Colorado, Mar. 24, 1995, p. 4. 

*Work cited in footnote 5. 

Work cited in footnote 4, p. 5. 


ТАВГЕ 1 
TAJIKISTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


Commodity 1992 1993 1994 
uminum 
Antimony, metal content of ore 1,500 1.200 1,000 
ismu 
Са 25% 60 о | | 20000 150,000 


, 9 9 
ypsum 00.00€ 100.00€ 00.00€ 
| ead. metal content of ore „ОХ ,60€ "nt 
Mercury, metal content of ore 100 80 10 
Natural gas million cubic meters Й AC 
Petroleum, crude 60,000 40,000 30,000 
апа and grave cubic meters 4,000, 000 ,300,00C ,000, 000 
mates based on information available through June 30, 1995. 


2/ Data are rounded by the U.S. Bureau of Mines to three significant digits. 


TABLE 2 
TAJIKISTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Commodi Major operating companies Location of main facilities Annual capacity e/ 
Aluminum Tajik aluminum plant Tursunzade 500,000. 
Antimony Anzob mining and beneficiation complex Dzhizhikrutskoye deposit 2,000: 
Bismuth, metal Leninabad mining and beneficiation complex Yuzhno-Yangikanskiy deposit 25. 
Do. Isfara hydrometallurgical plant Isfara 
Coal Shurabskoye brown coal Shurab region 700,000. 
Do. Fan-Yagnobskoye hard coal, deposits Pyandzh region 
Copper Leninabad mining and beneficiation complex Yuzhno-Yangikanskiy deposit NA. 
Gold Tajikzoloto mining-beneficiation complex, Darvazy, Rankul placer deposits, 3. 
Pamir Artel placers in central and 
southern part of country 
Lead Leninabad mining and metallurgical complex Yuzhno-Yangikanskiy deposit 2,500. 
Mercury Anzob mining and beneficiation complex Dzhizhikrutskoye deposit 150. 
Molybdenum Leinabad mining and beneficiation complex Yuzhno-Yangikanskiy deposit NA. 
Petroleum and natural gas cubic meters 16 oil-gas deposits under exploration, including Fergana depression 100,000 
Ravatskoye, Ayritanskoye, Madaniyatskoye (petroleum), 
100,000,000 
natural gas). 
Do. do.  Shaambary Beshtentyakskoye, Uzunkhorskoye, Ki Southern Tajik depression 
Bel-skoye 
Zinc Leninabad mining and beneficiation complex Yuzho-Yangikanskiy deposit NA. 


e/ Estimated. NA Not available. 


Digitized by Google 


THE MINERAL INDUSTRY OF 


TANZANIA 


By David Izon! 


Tanzania has a variety of mineral resources, although 
they have not been fully explored or developed. Gold 
and diamond are the mainstay of the country's mineral 
production. Mineral production accounted for the major 
share of export earnings and 13% of gross domestic 
product (GDP) of $17 billion.? Diamond contributed 
about 85% of total mineral export earnings. Major 
minerals produced, in order of value and foreign 
exchange earnings, were diamond, gold, gemstones, 
phosphates, salt, and tin. Tanzania's gem diamonds are 
very high quality. Recent exploration and investment 
activities in the minerals sector provide potential 
opportunities for growth in the mineral economy of the 
country. Crude petroleum is the major mineral import 
for the energy-dependent country. 

Investment in the mining and petroleum sectors was 
governed by the provisions of the 1979 Mining Act and 
the 1980 Petroleum (Exploration and Production) Act, 
respectively. The incorporation of 1988 minerals trade 
policies into the 1979 Act and the establishment of the 
National Investment Promotion Center (IPC) helped to 
create a favorable environment for foreign investment. 
Prospectors must obtain exploration and development 
licenses through the IPC. Exploration licenses were 
issued for a period of 1 year and could be renewed 
yearly. These cover specific areas and minerals. Mining 
licenses, when issued, give exclusive rights to investors 
to prospect, produce, and sell the minerals recovered. 
The mining licenses expire after 25 years or at the end 
of the estimated life of the deposit, whichever was 
shorter, and were renewable for another 15 years. 

The Government's recent liberalization measures have 
attracted private mining investors from Australia, 
Canada, Japan, South Africa, the United Kingdom, and 
the United States. Some of these measures included 
simplification of the tax system. 

The 1979 Mining Act required that prospectors 
provide environmental statements with applications for 
permits before a license was issued. The National 
Environment Management Act of 1983 covered 
environmental matters and authorized a National 
Environmental Council to regulate environmental 
activities. Mining is not permitted in National Parks or 
in the Ngorongoro Conservation area, but is allowed by 
special permits in game reserves. 


Diamond output declined owing to depletion of higher 
grades of ore at Mwadui and equipment failure. Gold 
production was believed to be significantly underreported 
owing to lack of regulations governing the large number 
of small-scale miners, and the inefficient Government 
purchasing procedures for gold by the Bank of Tanzania. 
(See table 1.) 

Major minerals traded included diamond and gold, 
which accounted for about 85% of foreign exchange 
earnings. Other minerals of importance were gemstones 
and phosphate. 

Tanzania's main trading partners remained Germany, 
Italy, the Netherlands, United Kingdom, and neighboring 
east African countries. 

Major imports from the United States were 
manufactured goods, machinery апа transport 
equipment, and spare parts. 

The state has owned all mineral rights in the country 
since 1964. The National Development Corp., formed in 
1966, took over most of the private enterprises. The 
State Mining Corp. (STAMICO) controlled the mineral 
industry and operated most mines and plants. The 
Mining Act of 1979 applied to investments that dealt 
directly with mining. Foreign participants in mining 
ventures are now allowed to have more than 50% of the 
shares. Development of any new, remote mineralized 
areas would have to provide for infrastructure 
development. 

Tanzania’s base-metal deposits have been well 
documented in the past few years. Mineral exploration 
continued to identify new deposits and reserves. Notable 
production of copper and lead was reported from the 
Mukwamba Mine in Mpanda district. According to the 
Government of Tanzania, cobalt, copper, lead-zinc, and 
nickel, occur widely in the country. Other deposits 
include iron ore at Liganga and Njombe, with proven 
resources of about 45 million metric tons (Mmt) at 
Liganga grading 52% iron. The lack of production of 
iron ore at Linganga may be due to its remoteness. Also, 
large amounts of coal, tin, titanium, and tungsten have 
been found. Coal was found in the karroo beds of 
southwestern Tanzania; tin and tungsten in the Karagwe 
coalfields in the northwestern part; and titanium along 
the coast between Dar es Salaan and Bagamoyo, but 
most importantly near the Ruvu River. 
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In 1994, three semi-mechanized, small-scale gold 
mining operations were reportedly in the country. They 
included TANCAN Gold Ltd., at Matinjie near Nzega; 
Mans Mining Ltd.’s Sengambi Mine, near Lupa; and 
DEMCO's Rubble Mine, at Suza in the Lupa District. 
STAMICO's Buckreef Mine remained closed as 
negotiations continued between the Government and East 
Africa Mines Ltd., a subsidiary of Portman Mining Co. 
of Australia, for a takeover and development of the 
Buckreef property by the latter. The gold purchase price 
offered by the Bank of Tanzania failed to meet market 
price, thereby encouraging a flourishing parallel market 
system often used by artisanal miners. Small-scale 
miners were well organized in their mining efforts by 
local village authorities, and actual labor was estimated 
at 20,000 workers. 

A gold concession covering 207 square kilometers 
(km?) in the Kahama District was acquired by Tan Range 
Explorations of Canadian. The Bulyanhulu deposits in 
the Kahama District reportedly had reserves of about 4.3 
Mmt, grading about 11 grams per metric ton (g/mt) 
gold, 12.05 g/mt silver, and 0.66% copper. Other 
companies exploring for gold and evaluating potential 
targets in the country included Tan Range's Tanzanian 
subsidiary, Tan Can Mining of Canada, East African 
Gold Mines of Australia, SAMAX of the United 
Kingdom, and Skeat Mining of South Africa, among 
others. 

Exploration activities by Sutton Resources and 
Romanex International, both of Canada, continued at two 
concessions in northwest Tanzania for nickel, cobalt, 
lead, and platinum-group metals. BHP Minerals 
International of Australia held a 52%-share in the 
project, and funded the exploration work. Kabanga 
Nickel Co. and Kagera Mining Co., subsidiaries of the 
Sutton Resources and Romanex International, work the 
concessions. The Kabanga property is an area of 
approximately 65 km?, held under license by Kabanga 
Nickel Co. Ltd. According to Sutton Resources’ 
evaluation of the Kabanga project, indicated resources 
were about 25.5 Mmt grading 1.36% nickel, 0.11% 
cobalt, and 0.20% copper. The proposed $321-million 
facilities would include the mine, mill, and smelter with 
throughput of 2.5 million metric tons per year. The 
facility is expected to produce 28,800 metric tons per 
year (mt/a), of nickel, 2,000 mt/a of cobalt and 4,800 
mt/a of copper. The total reserves estimated at yearend 
1994 were about 80 Mmt at the Kabanga-Kagera 
concessions. Based on the preliminary results, Sutton 
Resources envisaged a 15,000-metric-tons-per-day open 
pit operation lasting about 20 years. 

Tanzania’s industrial minerals included bentonite, 
graphite, gypsum, and phosphate. Large reserves of 
bentonite occurred at Lake Manyara, Mount Gelai, and 
Sinya. Tanzania has rich deposits of gemstones, 
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including diamond, emerald, rhodolite, ruby, sapphire, 
tanzanite, and tourmaline. 

Diamond has been one of the primary minerals 
produced in Tanzania. The country contained about 300 
known kimberlites, but only the Mwadui pipe has been 
commercially exploited. The Mwadui Mine has produced 
about 17 million carats since its inception in 1940. 
Production continued to decline at Mwadui from 40,747 
carats to 15,666 carats in 1994 owing to the age of the 
plant and equipment. According to the Government, De 
Beers Centenary AG, through its subsidiary Wilcroft Co. 
of Bermuda, would rehabilitate and modernize the 
Mwadui Mine at a cost of $7.5 million. European 
Ventures Corp., a Vancouver Canada-based company, 
acquired a 50%-interest in Tan Range Exploration 
Corp.’s shares and reportedly intended to explore for 
diamond. According to the agreement, European would 
fund between $100,000 and $200,000 of the exploration 
costs in the first and second years respectively, and issue 
100,000 common shares to Tan Range. European 
acquired and would explore 60 km? of the Shinyanga 
region. Tanex Ltd., a subsidiary of De Beers Centenary, 
explored an area covering 23,000 km? in the Mwanza, 
Shinyanga, and Tabora regions. Other parties that 
showed interest in diamond concessions were Reunion 
Mining Co. and RTZ of the United Kingdom, who 
submitted applications for diamond prospecting. 

Tanzania possesses considerable low-sulfur coal 
resources that were only being exploited on a small 
scale. The active mines are the Kiwira and Ilima Mines, 
northeast of the Kipengere range. The mines produced 
about 39,000 mt/a, all processed for local consumption. 
The estimated output capacity of the mines was 150,000 
mt/a, which was planned to be raised to 180,000 mt/a by 
1995. The continued shortage of equipment and adequate 
funds resulted in limited output. Coalfields of importance 
are the Songwe-Kiwira and the Ruhuhu, both in 
southwest Tanzania. The Ruhuhu Coalfield contains the 
largest and best quality coal resource. Reserves were 
estimated to be about 1.2 billion metric tons. 

The development of the Songo Songo natural gasfields 
continued on schedule and funding was being provided 
by Ocelot International Inc. of Canada. 

According to the Government, Tanzania’s estimated 
reserves of natural gas are 41 billion cubic meters (m°) 
in the offshore-Songo Songo Field 300 km off the 
southern coast. The total in situ coal reserves were 1.2 
billion mt in nine main coalfields in the southern part of 
the Rift Valley. Estimated iron ore resources were 85 
Mmt with an average iron content of 52% iron. Gold 
reserves at the Bulyanhulu deposits were 10 Mmt of ore. 
Estimated diamond reserves were 3.8 million carats. 
Phosphate reserves were 10 Mmt. Nickel-cobalt-copper 
ore resources were about 80 Mint. No official reserve 
figures were reported for tin and other minerals. 


Most mining projects and mineral deposits are in 
remote areas where the infrastructure is extremely poor. 
The Kiwira Mine in the Songwe-Kiwira Coalfields is 
near the Tanzania-Zambia Railway Authority (TAZARA) 
and Lake Nyasa. The Ruhuhu Coalfield lies in a remote 
area. TAZARA is used mainly to transport goods for 
Zambia and Malawi. Dar Es Salaam is the ocean 
terminus of the railway to the inland ports of Kigoma at 
Lake Tangayika, and to Mwanza at Lake Victoria. 
Major ocean ports are at Dar Es Salaam, Mtwara, 
Tanga, and Zanzibar. 

Tanzania relies largely on hydroelectric power for its 
electricity. The Tanzania Electric Supply Co. on the 
mainland and the Zanzibar State Fuel & Power Corp. on 
the island are responsible for all public power generation 
and delivery. 

Nonfuel minerals, such as diamond and gold, should 
continue to dominate the mineral economy of Tanzania 
for the near future. Development of key mineral 
resources, such as coal, cobalt, diamond, gold, graphite, 
and nickel, would increase sources of revenue and 
foreign exchange for the country. 

The Government's economic recovery program should 
continue to improve Tanzania’s ability to attract 
investors and promote industrial growth. Road and rail 
improvement projects being implemented or studied 
would help to alleviate transportation problems now 
barring the efficient distribution of commodities. Toll 
roads, when installed in the country, could raise funds 


for construction of additional infrastructure needed for 
remote areas. 


Text prepared in June 1995. 
еге , values have been converted from Tanzanian shilling 
(Tsh) to U.S. dollars at Tsh550=US$1 .00 in December 1994. 


Major Sources of Information 


Ministry Water, Energy and Minerals 
Dar Es Salaam, Tanzania 

Commissioner for Mineral Resources 
P. O. Box 2000 


Tel: 255-51-3742 
Telex: 41777 MAJI TZ 
Fax: 255-51-44071 

Trillion Resources Corp. 
P. O. Box 11385, station H 
19 Nesbitt Street 
Ottawa, Ontario 
Canada 
Tel: (613) 726-1508 
Fax: (613) 828-7268 

Sutton Resources Ltd. 
1100 New Hamsphire Avenue NW 
Washington, DC 20037 
Tel: (202) 331- 8535 
Fax: (202) 3310 0299 
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ТАВГЕ 1 
TANZANIA: PRODUCTION OF MINERAL COMMODITIES 1/2/ 


1/ Includes data available through Jun. 9, 1995. 
2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; data may not add to totals shown. 


3/ In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (other clays, sand and gravel, and stone) 
presumably are produced, but output is not reported quantitatively, and available information is inadequate to make reliable estimates of output levels. 
4/ Diamond figures are estimated to represent 70% gem-quality or semigem-quality and 30% industrial-quality stones. 


5/ Exports. 
6/ Less than 1/2 unit. 


7/ P2O5 figures are estimated to represent 31% of apatite (CaSCI(PO4)s). Consideration is given for impurities. 


(Metric tons unless otherwise specified) 
Commodity 3/ 1990 1991 1992 1993 1994 

Cement, hydraulic е/ 540,000 $40,000 540,000 540,000 540,000 

Clays: 

Bentonite e/ 75 75 70 70 70 
Kaolin 2,020 1,740 1,360 1,300 1,300 

Coal, bituminous 51,600 33,200 38,600 38,500 38,500 

Diamond 4/ carats 84,600 99,800 67,300 40,900 15,700 

Gemstones, precious and semiprecious excluding 
diamond 5/ kilograms 38,700 59,600 59,600 33,000 33,000 

Gold, refined e/ do. 3,500 4,200 5,210 3,370 3,370 

Gypsum and anhydrite, crude 36,200 35,300 35,200 17,600 17,600 

Lime, calcined and hydrated e/ 1,470 870 1,810 1,800 1,800 

Limestone, crushed 861,000 $53,000 $53,000 991,000 991,000 

Mica, sheet 6 6 6 6 6 

Petroleum refinery products: 

Liquefied petroleum gas thousand 42 gallon barrels 50 e/ 35 33 30 30 
Gasoline do. 800 e/ 858 855 850 850 
Kerosene do. 300 e/ 437 432 400 400 
Jet fuel do. 100 e/ 237 262 250 250 
Distillate fuel oil do. 1,000 e/ 820 820 800 800 
Residual fuel oil do. 1,500 e/ 1,570 1,560 1,500 1,500 
Other do. 300 e/ 470 450 450 450 

Total including refinery fuel and losses do. 4,050 e/ 4,430 4,410 4,280 4,280 

Phosphate minerals: 

Apatite 25,070 22,400 22,400 7,160 7,160 
P205 content e/ 7/ 7,770 6,950 6,940 2,220 2,220 

Salt, all types 39,300 64,400 64,400 64,000 64,000 

Sand, glass 6,370 4,270 4,200 4,200 4,200 

Soda ash e/ 300 300 300 300 300 

Tin, mine output, Sn content е/ 15 8 8 12 12 

e/ Estimated. 


THE MINERAL INDUSTRY OF 


THAILAND 


By Pui-Kwan Tse! 


In 1994, the Thai economy continued to improve after 
the recovery that began at yearend 1992 and the gross 
domestic product (GDP) grew by an estimated 8.5% 
from 1993.? The Bank of Thailand (BOT) estimated that 
the revenue deficit for 1994 was about $8.5 billion? or 
5.9% of GDP. The consumer price index increased 
sharply at yearend 1993 and continued in the first half of 
1994; however, it rose only about 5% in 1994. 
According to BOT, the utilization of manufacturing 
capacity in the private sector was at 78.5% in 1994, 
which was a good indicator for measuring the threat of 
inflation. 

The Thai Government was focusing on three areas in 
terms of macrocontrol economic stability—continuing 
price stability, ensuring a sustainable revenue balance, 
and improving the infrastructure. The Thai Government 
also tried to maintain Thailand’s trade competitiveness 
and attract foreign investment because the total value of 
export accounted for about 30% of GDP in 1994. 
However, Thai industrialists and investors expressed 
concern that the Thai labor force was lacking in 
scientific and technical skills. According to Thailand 
Development and Research Institute’s study, more than 
81% of the country’s 4 million industrial workers had a 
sixth-grade education and the country faced a serious 
shortage of engineers and technicians. The skilled labor 
force would be in short supply from now into the 21th 
century. It was becoming increasing difficult for 
investors to find and retain skilled workers. The Thai 
Government feared that its country would lose its 
competitiveness for foreign investments with neighboring 
countries, such as China, Loas, and Vietnam. 


Government Policies and Programs 


The Thai Government continued to welcome foreign 
investment, and investors willing to meet certain 
requirements regarding local content or ownership were 
able to apply for special investment privileges through 
the Board of Investment. 

In 1994, the Thai Government adopted a new 
Copyright Law that took effect in January 1995 to curb 
piracy of intellectual property in Thailand. The laws 
were expected to be enforced through a newly created 
Intellectual Property Court. 


According to the Minerals Act, B.E. 2510 (1967) and 
its subsequent amendments, the Thai Government had 
the exclusive ownership of all minerals upon, in, or 
under the surface of both publicly and privately owned 
land. Prospecting or mining required a license or lease. 
There were four major mining rights: the mineral 
prospecting license, the exclusive mineral prospecting 
license, the temporary mining permit, and the mining 
lease. 

The Improvement and Conservation of National 
Environmental Quality Act, B.E. 2535 (1992), was 
issued in 1992. The act was administered by the Office 
of Environmental Planning and Policy (OEPP). The act 
mandated that all mining projects were required to 
submit an environmental impact assessment plan for 
approval before the commencement of any mining 
activities and to set up an environmental fund for the 
Thai economy. The OEPP had the authority to designate 
any natural area as an environmentally protected area to 
control its use. 

Mining in forested areas was under the Forestry Act, 
B.E. 2484 (1941), and the National Reserved Forest 
Act, B.E. 2507 (1964). Mining operators were required 
to receive permission to use the land from the Royal 
Forestry Department in addition to obtaining a mining 
license from the Department of Mineral Resources. 


Production 


The mineral industry in Thailand was an important 
economic force. In recent years, the mining sector has 
diminished greatly in relative importance with the rapid 
rise of the manufacturing and services sectors. The new 
regulations under the umbrella of the National 
Environment Act also constrained expansion of the 
mining sector. The value of mineral exports fell from 
15% to less than 1% of Thailand's total exports. The 
number of individuals employed in the mining sector 
dropped from a peak of nearly 100,000 in 1980 to less 
than 30,000 in 1994. 

More than 40 minerals are produced in Thailand; 
however, only about 20 are considered to be 
economically significant. The major minerals produced 
were feldspar, gypsum, kaolin, lignite, limestone, tin, 
and zinc. Most of the major metallic minerals, such as 
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lead, tin, and zinc, were produced and consumed 
domestically. Production of major mineral commodities 
is listed in table 1. 


Trade 


The United States remained the most important export 
market for Thailand, with exports totaling $10.3 billion 
and imports amounting to $4.9 billion. The second 
largest market was the European Community, followed 
by the Association of Southeast Nations. Growth in 
exports of textiles, plastic products, computers, and 
electronics was strong. 

In 1994, the total export value for minerals was about 
$127 million. Slumps in tin and zinc prices in the 
international market and the strong demand in the 
domestic market were the two major reasons for the 
decrease in the export of minerals. 


Structure of the Mineral Industry 


Minerals are counted as state-owned properties. All 
activities regarding mineral development are supervised 
by the Government to ensure that benefits would be 
maximized for the country. All mining companies are 
privately owned, except the lignite mine at Mae Moh in 
Lampang Province, which is owned by the Electricity 
Generating Authority of Thailand (EGAT), a state 
enterprise designated to mine lignite for power 
generation. Most mining companies in Thailand conduct 
small-scale operations. Several large-scale mines 
operated in Thailand, such as the zinc mine owned by 
Padaeng Industry Co. (PDI); lignite mines operated by 
EGAT; Lanna Lignite Co., Ban Ри Co., and a lead mine 
operated by Kanchanaburi Exploration and Mining Co. 
(KEMCO). 

The country's mineral resources are distributed 
throughout the country. Petroleum occurrences are in 
the Gulf of Thailand, in a northern offshoot of the 
central plain, and in the central part of the Khorat basin 
in northeast Thailand. Principal companies and operating 
locations are shown in table 2. 


Commodity Review 
Metals and Industrial Minerals 


Aluminum. —The Nikkei Thai Aluminum, a subsidiary 
of Nippon Light Metal of Japan, began to construct its 
second secondary aluminum alloy plant at Bangpakong 
in Chonburi Province.* The first aluminum alloy plant 
at Bangpoo was commissioned in 1990 with an annual 
output capacity of 14,000 metric tons (mt). However, 
the Nippon Light Metal estimated that the demand of 
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aluminum alloys was about 21,000 metric tons per year 
(mt/a) in Thailand. With limited plant space at 
Bangpoo, further production capacity expansion was 
impossible. The new plant at Bangpakong would have 
an annual output capacity of 24,000 mt and was expected 
to begin operation in 1995. When the Bangpakong plant 
reaches its full production capacity, the Bangpoo plant 
would be closed. 


Copper.—PDI and Phelps Dodge Mining Co. of the 
United States signed a joint-venture agreement to explore 
copper deposit sites in northeast Loei Province. PDI 
held 5196 of Phelps Dodge Puthep Co. and Phelps 
Dodge held the remainder.’ Initial exploration results 
indicated that the ore contained about 0.4% of copper 
and could be refined into an estimated total of 740,000 
mt of copper metal. 


Iron and Steel.—The Board of Investment (BOI) of 
Thailand decided to liberalize the country's steel 
industry. Sahaviriya Steel Industries Co. (SSIC) had 
been granted exclusive rights in 1989 by the Government 
to develop hot- and cold-rolled steel plants through 1999 
in Thailand. BOI’s liberalization decision was based on 
the fact that the domestic demand of hot- and cold- 
rolled steel products exceeded SSIC's capacity. Annual 
demand of cold-rolled steel products was expected to 
reach 1.7 million metric tons (Mmt) in 1997; however, 
Sahaviriya's approved cold-rolled steel products capacity 
was only 670,000 mt.° 

SSIC commenced the country's first hot strip mill in 
1994. The mill was designed by Innse of Italy, which 
supplied all the mechanical equipment and also acted as 
project manager for all auxiliary plants and services. 
The mill is a 1.7-meter (m)-wide hot strip mill with a 
total annual production capacity of 2.4 Mmt.’ SSIC 
awarded a contract of about $400 million to NNK Corp. 
of Japan to supply a cold-rolled mill. The mill was 
expected to come on-stream in August 1997.* 

Nam Heng Steel awarded an $80 million order for a 
new minimill at Lop Buri, 130 kilometers (km) north of 
Bangkok, to a consortium with Concast Standard AG of 
Switzerland as lead contractor. Construction of the mill 
was scheduled to begin in early 1995. "The mill was 
expected to be commissioned in April 1996.? The mill, 
equipped to meet all applicable environmental 
regulations, would include with a 50-mt, 40-MVA arc 
furnace and a continuous caster and rolling mill. The 
continuous casting machine would produce billets of 150 
millimeters (mm) square and 12 m length. 

BOI approved the Thai Special Steel Industry (TSSI) 
to build a rolling mill in eastern Thailand. TSSI was 
still waiting for BOI approval to build an integrated 
minimill using Corex technology in the same location. 


TSSI was set up by Bangkok Fastening Co. Ltd. and 
Thai Petrochemical Industry Group.” 


Lead and Zinc.—The Vietnamese Government 
approved PDI and Vietnam’s Thai Nguyen to form a 
joint-venture company and granted an exploration license 
to look for lead and zinc deposits in the Cho Dien area 
in Bac Thai Province, Vietnam. The area had proven 
reserves of about 60,000 mt and potential resources of 
about 3 Mmt of zinc sulfide.!! The average zinc content 
was 1096 in the deposit. PDI was scheduled to submit 
a feasibility study on the deposit to the Vietnamese 
Government in March 1995. According to the PDI plan, 
the operating mine would produce 200,000 mt/a of ore 
and 10,000 mt/a of zinc concentrates. PDI planned to 
buy most of the concentrates from Cho Dien for its zinc 
smelter in Tak, Thailand. 


Potash.—Asia Pacific Resources (APR), based in 
Vancouver, Canada, completed a 2-year exploration and 
development program on a potash resource at Udon 
Thani, Thailand. APR estimated that the deposit which 
covered an area of 2,333 square kilometers (km?) would 
provide 500,000 mt/a of potash for 25 years. The 
average potash grade was 30.5% potassium oxide 
(К,О).? APR has a 75% interest in the Udon Thai 
concession and will hold the interest as equity in Asia 
Pacific Potash Corp. Other shareholders include Thai 
Central Chemical Corp. (15%) and the Thai Government 
(1096). 


Tin.—Andersen 2000 of the United States signed a 
contract with Thailand Smeltering and Refining Co. 
(Thaisarco) to supply an integrated sulfur dioxide 
scrubbing system with liquid waste regeneration for its 
tin smelter in Phuket to meet more restrictive 
environmental regulations in the future." Currently, the 
sulfur dioxide emissions from the roasting process in the 
Phuket tin smelter are still below the existing national 
limits set by Thailand's Ministry of Industry. According 
to Thaisarco, the new scrubbers would reduce sulfur 
dioxide emissions from the plant by more than 95%, far 
below most of the world's standards. 


Mineral Fuels 


Thailand lacked large mineral fuel reserves. The 
country relied on imports to meet its petroleum and other 
energy demands. Thailand's energy policy has 
concentrated on reducing the country's dependence on 
imported energy by developing indigenous energy 
resources and promoting energy efficiency. Thailand's 
Seventh Five-Year Plan (1992-96) continued to stress 
securing stable sources of energy supply at a reasonable 


price. Thailand was accelerating indigenous energy 
resource development and was participating in the 
development of energy resources in neighboring 
countries. Nine fields were producing gas and 
condensate. ^ Baanpot, Erawan, Funan, Kaphong, 
Platong, Satun, South Satun, and Surat of Unocal in the 
Gulf of Thailand, and Shell Sirikit in central Thailand 
produced gas and condensate. Esso's Nam Phong Field 
in the northeast of Thailand produced gas only. Five 
fields in central Thailand produced crude oil: Shell's Pru 
Krathiam and Pratu Tao; BP's Neung and Sawng; and 
North Central International's Bung Ya. 

In 1994, Thailand signed a Memorandum of 
Understanding (MOU) of Natural Gas Purchase and 
Sales with the Government of Burma (Myanmar), 
allowing the transportation of natural gas in the Yadana 
Oilfield in the Gulf of Martaban to Thailand. Beginning 
in 1998, Burma would supply up to 14.8 million cubic 
meters per day (Mm?/d) of natural gas to Thailand, with 
a possible future increase of up to 20 Mm?/d. Thailand 
also signed an MOU with Laos for purchase of 1,500 
megawatts (MW) of electricity from Laos in the year 
2000. '* 

EGAT and Krung Thai Bank PLC of Thailand and Lao 
Agriculture and Forest Development Co. Ltd. agreed to 
set up a joint venture, Thai-Laos Lignite Co. Ltd. 
(TLL), to invest in a lignite-fired power development 
project in Laos. The project was divided into two parts. 
The first part was the development of lignite deposit in 
Chiangbon Hongsa forest in Laos, which was being 
undertaken TLL and the Lao Government. The second 
part was to build the lignite powerplant, which would 
produce electricity for Thailand’s Nan Province and 
Laos’ Hongsa Province. 

After 22 years, the Thai and the Malaysian 
Governments finally agreed on a joint exploration in the 
7,250-km? disputed area off the coast of Malaysia and 
Thailand. Reports suggested that the area contained 108 
billion cubic meters (ш?) of natural gas. The Malaysia- 
Thailand Joint Authority (MTJA) was set to assume all 
rights and responsibilities on behalf of the two 
Governments. Three separate production-sharing 
contracts would be signed for further exploration 
activities. Triton Oil of the United States, which has the 
right to explore in the area from the Thai Government, 
would sign one of the three contracts with Petronas 
Carigali, the subsidiary of Malaysia's state-owned 
Petronas, in 1994. Another two contracts would be 
signed between PAT and Petronas Carigali. The 
contract would last for 35 years and involve a 50-50 split 
betweet MTJA and the contractors. A 10% royalty 
would be divided between the two Governments. Both 
Governments agreed to reduce tax and duty rates in the 
area by 50%. 
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Thailand and Cambodia began aggressively trying to 
resolve a 24-year territorial dispute on the hydrocarbon- 
rich area, the Pattani Trough, in the Gulf of Thailand. 
Discussion was mainly on economic integrity on 
developing the Pattani Trough. 


Reserves 


Thailand is endowed with diverse mineral and mineral 
fuel resources, including extensive deposits of salt-type 
minerals, such as rock salt and potash. Gypsum, 
feldspar, limestone, kaolin, glass sand, diatomite, 
dolomite, and barites are also present in a substantial 
amounts. Reserves of major mineral commodities are 
shown in table 3. 


Infrastructure 


Thailand was struggling with expectations of the high 
demand for electricity and the high capital costs for 
constructing new  powerplants. EGAT received 
Government approval for a partial privatization to raise 
funds to build new powerplants. The first step in the 
privatization program was the sale of 50% of the 
Electricity Generating Co., which owned a power station 
in southern Thailand. EGAT reported that the demand 
for electricity was 10,700 MW in 1994 and was expected 
to reach 11,880 MW in 1995. In 1994, the total 
installed generating capacity was 12,968 MW. The 
Electricity Demand Forecast Working Group estimated 
that Thailand would require 33,532 MW by 2011. The 
Asian Development Bank estimated that Thailand would 
need to invest $22 billion by 2000 to meet projected 
electricity demand. In EGAT's commission report, the 
commission recommended Thailand should build six 
nuclear powerplants by 2001 to meet the increased 
electricity demand. However, because of public 
opposition, EGAT decided to abandon the plan to build 
two 1,000-MW nuclear powerplants in Thailand. 

Thailand had 3,940 km of 1-m-gauge railroad, 
extending to most parts of the country, and 99 km of 
double track. The country had a total of 44,534 km of 
highway, including 28,016 km of paved, 5,132 km of 
earth surface, and 11,386 km of under-development 
surface. Thailand had 4,000 km of inland waterways, 
with 3,700 km of this navigable with 0.9 m or greater 
draft throughout the year, and others with minor 
waterways navigable by shallow-draft native craft. 

Bangkok, Pattani, Phuket, Sattahip, and Si Racha were 
Thailand's major seaports. At least 15 other minor 
seaports are elsewhere along the Thai coast. The 
country had a total of 129 airfields, of which 103 are 
usable. Permanent, paved runways were utilized at 56 
of these fields, 1 with runways of more than 3,659 m; 
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12 with runways 2,440 to 3,659 m; and 28 with runways 
1,220 to 2439 m. Navigation aids were modern and 
sophisticated. 


Outlook 


The Thai Government is promoting the development of 
its petrochemicals industry on a priority basis to fully 
exploit natural gas from the Gulf of Thailand. The 
Government views such an industry as a means to add 
value to the gas, to provide raw materials at 
internationally conipetitive prices for downstream 
industries, to boost Thailand's exports, to develop its 
manufacturing industry, and to promote employment 
through the growth of labor-intensive downstream 
industries, such as textiles. 

The Thai Government recognizes the importance of 
energy conservation as a means of coping with rapidly 
increasing demand for both electricity and refined 
petroleum products. However, it has so far implemented 
only a few concrete measures. In a major step to 
combat Bangkok's severe air pollution from vehicle 
emissions, the Government required that all refineries 
produce unleaded gasoline. 

On the whole, Thailand's future bodes well in terms of 
developing into a major economic and industrial Nation 
through tax reforms designed to stimulate production, 
investment, and export. Thailand is expected to continue 
an economic policy emphasizing production efficiency 
and competitiveness of its exports. 


"Text prepared Aug. 1995. 

*Far Eastern Economic Review. Feb. 2, 1995, p. 41. Journal of Commerce. Dec. 
28, 1994, p. 5A. 

*Where appropriate, values have been converted from Thai beht (B) to U.S. 
dollars at the rate of B25.18 =US$1.00in 1994. 

*Metal Bulletin (London). Oct. 17, 1994, p. 11. 

‘South-East Asia Mining Letter. V. 6, No. 13, p. 1, 1994. 

*The Asian Wall Street Journal Weekly. Nov. 14, 1994, p. 15. 

Metal Bulletin (London). Nov. 17, 1994, p. 21. 

"Steel Times International. July 1994, p. 10. 

®American Metal Market. Mar. 1, 1995, p. 5. 

*Metal Bulletin (London). Sept. 22, 1994, p. 25. 

Metal Industry News. Dec. 1994. 

*Metal Bulletin (London). Oct. 10, 1994, p. 45. 

Iu Dec. 8, 1994, p. 6. 

"Industry Minerals. Oct. 1994, p. 13. 

Mining Journal. July 29, 1994, p. 78. 
Mining Environmental Management (London). Sept. 1994, p. 32. 
“Journal of Commerce. Feb. 2, 1995, p. 2B. 
Asian Energy Yearbook 1995. The Petroleum Economist Lid., London, p. 4. 
“The Asian Wall Street Journal Weekly. Apr. 25, 1994, p. 7. 
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Major Sources of Information 


Department of Mineral Resources 


Ministry of Industry 
Thanon Rama 6 


Bangkok 10400, Thailand Nonthaburi 11000, Thailand 
National Statistical Office 


Office of the Prime Minister Major Publications 

Larn Luang Road 

Bangkok 10100, Thailand Department of Mineral Resources, Bangkok: 
Mining Industry Council of Thailand Mineral Statistics of Thailand (annual) 

132 Sinthorn Building National Statistical Office, Office of the Prime Minister, 

Room 11, Wireless Road Bangkok: | 

Bangkok 10500, Thailand Statistical Summary of Thailand, 1987 et seq. 
The Electricity Generating Authority of Thailand Statistical Yearbook of Таа, 1990 et seq. 

52 Charan Sanit Wong Road Bank of Thailand, Bangkok: 

Bang Kruai Annual Economic Report. 

TABLE 


THAILAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


and concentrate: 
а — 767 141 632 1,460 r/ 1,100 
content 326 60 269 620 r/ 500 
Metal, smelter 2,830 2,260 1,850 1,690 r/ 1,500 


olumbium and tantalum ores and concentrates, gross weight 
olumbite and tantalite: 


oss weight kilograms 9,000 3,000 — т/ — I/ — 

D content do. 1,530 510 e/ — [/ — r/ — 

Та content i do. 2,430 810 e/ — r/ — [/ - 
Stuverite: 

ss weight o. 122,000 — [/ — I/ — [/ _ 

content А 9,810 — r/ — r/ — 1/ — 

Та content 9,490 — т/ — I/ — т/ E 


Iron and steel: 
Iron ore: 


о: weight 129,000 240,000 427,000 209,000 r/ 300,000 
e content 70,700 132,000 235,000 115,000 r/ 165,000 


Metal: Steel: 
Crude thousand tons 685 711 779 954 r/ 1,000 
ATS 0. 598 620 1,020 786 т/ 750 
У iron sheets O. 208 211 217 205 r/ 200 
inned plates О. 173 190 226 223 r/ 220 
Mine output, Pb content of 42.5% Pb concentrate 22,200 16,700 11,900 6,050 7,950 
Metal: Ingot, seconde 15,900 12,800 18,900 17,100 r/ 17,000 

Manganese ore: ZENONE NEM ЕЕЕ ГЫН ЕЕЕ ЕЕС 

Battery- and chemical-grade, 75% MnO 2,410 2,540 1,680 1,510 r/ 1,500 
Metallurgical-grade, 46% to 50% Маб 14,200 8,490 6,150 4,940 r/ 5,000 
otal, gross welg 16,700 11,000 7,830 6,460 т/ 6,500 
otal Mn content 7,990 5,300 3,800 3,100 r/ 3,100 


__Monazite concentrate, gross weight — 000000000007 concentrate, gross weight 377 400 89 220 r/ 200 
enotime 14 15 — r/ — I/ == 


Пп: 


Mine output, Sn content 14,600 14,900 11,500 6,360 т/ 3,900 
etal, smelter, primary 15,500 11,300 10,700 8,100 r/ 8,100 

itanium: 

Imenite concentrate, gross weight 10,600 17,100 2,920 20,700 16,000 
eucoxene concentrate, gross weigh 120 4 45 т/ 106 т/ 100 

«utile concentrate, gross weight == 76 281 87 т/ 100 


ее Iootnotes at end of table. 
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TABLE 1--Continued 
THAILAND: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


DOC) ОСА a 


Tungsten concentrate: 


Мше output, gross weight | 552 440 125 32 r/ 33 
Mine output, W content 290 230 70 18 r/ e/ 18 
Inc: 
Мше output, gross weight 404,000 496,000 407,000 446,000 r/ 350,000 
Мше output, Zn content 61,500 87,000 62,000 e/ 70,000 e/ 55,000 
Metal iet rime 63,300 62,200 60,600 65,000 r/ e/ 65,000 
irconium concentrate, gross weight 490 2,570 1,720 707 т/ 10 
NDU RIAL MINERALS 
Barite 108,000 93,000 r/ 46,300 42,400 49.200 
ement, hy c ousand tons 18,100 18,100 21,800 26,900 r/ 26,000 
ays: 
cla 183,000 178,000 224,000 346,000 329,000 
etabie: 
Beneficiated 208,000 256,000 301,000 397,000 415,000 
Nonbeneficiated 139,000 126,000 182,000 210,000 r/ 200,000 
Filler 319 733 3,450 6,700 r/ 6,500 
Diatomite 4,590 7,330 10,400 8,290 r/ 8,000 
гери 311,000 703,000 560,000 601,000 r/ 590,000 
uorspar: mine output: 
High-grade 94,800 60,600 51,600 48,400 23,700 
Metallurgical-grade = — I/ — r/ 600 500 
ote : ; I : T. : Т 
Gemstones thousand carats 3,580 4,350 4,770 4,800 4,800 
LT thousand tons 5,750 7,200 7,110 7,460 1/ 8,100 
О te rock, e 9.550 5.940 7,980 10,800 r/ 10,000 
Salt: 
Kock 119,000 125,000 213,000 262,000 r/ 250,000 
Other e/ 100,000 100,000 100,000 100,000 100,000 
and, silica 422,000 657,000 r/ 595,000 r/ 459,000 r/ 471,000 
Stone: 
Calcite 40,200 18,000 17,200 7,040 r/ 7,000 
Dolomite 380,000 482,000 332,000 537,000 744,000 
Limestone for cement manufacture onl thousand tons 19,500 19,500 25,300 32,000 42,000 
Marble 55,300 75,000 87,000 88,400 87,400 
Маг! for cement manufacture onl thousand tons 367 718 675 564 r/ 500 
Quartz, not further described 22,100 20,300 18,100 18,200 r/ 18,000 


nale for cement manufacture or housand tons 2,690 2,450 2,860 3,600 r/ 3,500 
Talc and related materials: 


29,300 43,000 34,600 43,400 r/ 40,000 


T 4,360 5,580 4,790 7,010 r/ 6,000 

~ MINERAL FUELS AND RELATED MATERIALS 
Coal: 

Anthracite 20,600 14,300 22,000 15,500 r/ 15,000 

| 12,400 14,700 15,600 15,600 17,000 

6,530 8,080 8,640 9,680 9,700 

ousand 42-gallon barrels 8,750 8,940 9,630 9,120 r/ 90,000 

a gas con te O. 7,210 7,940 9.680 10,500 r/ — 10,500 


2,350 2,400 2,400 2,400 
18,200 19,000 19,000 19,000 
12,000 12,000 12,500 12,500 12,500 

900 900 900 900 900 


3: 
ak 
8|8& 
z 
73 
61515 
Se 
2 


ate fuel o 28,000 28,400 28,500 28,500 28,500 

esi О 0. 22, 22,300 22,500 22,500 22,500 

U ified 4/ do. 3,300 3,400 3,400 3,400 3,400 
NUN ENSEM OU ОН BOC 39200 89200 89200 


: nated. r/ Kevised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 
2/ Includes data available through July 28, 1995. 

3/ Excludes columbium- and tantalum-bearing tin slags. 

4/ Includes refinery fuel plus refinery gains or losses. 


ТАВГЕ 2 
THAILAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodi Major operating companies Location of main facilities apacity с/ 
Antimony, concentrate Associated Minerals Co. Ltd. Bo Thang, 130 kilometers southeast of 6 
Bangkok (temporarily inactive) 
Do. Parasit Mining Co. Doi Ngoem, 100 kilometers 2 
southeast of Chiang Mai 
Barite American Thai Barite Co. Ltd. Siam Mine, 200 kilometers 25 
southeast of Phuket 
Do. P&S Mining Co. Ltd. Loei Mine, 10 kilometers 70 
northwest of Loci 
Do. STA Mining Co. Ltd. STA Mine, 105 kilometers 100 
southeast of Chiang Mai 
Cement Siam Cement Co. Ltd. Kaeng Khoi, 90 kilometers 3,300 
north of Bangkok 
Do. do. Tambol Tabkwang, Kaeng Khoi District 2,800 
90 kilometers northeast of Bangkok 
Do. do. Tha Luang, 90 kilometers 3,200 
northeast of Phuket 
Do. do. Thung Song, 130 kilometers 900 
east of Phuket 
Fluorspar, concentrate Phanom Thuan Mining Co. Ltd. Phanom Thuan, 45 kilometers 60 
north of Kanchanaburi 
Do. Skt Minerals Co. Ltd. Mine is 47 kilometers 65 
southeast of Krabi 
Do. Thai Fluorite Processing Co. Ltd. Ban Lad, Phet Buri 120 
Do. United Fluorite Co. Ltd. Salak Pra, 80 kilometers 26 
northwest of Kanchanaburi 
Do. Universal Mining Co. Ltd. Mae la Luang, 120 kilometers 35 
west of Chiang Mai 
Lead, concentrate Kanchanaburi Exploration and Song Toh, 250 kilometers 45 
Mining Co. Ltd. northwest of Bangkok 
Steel, rolled Bangkok Iron & Steel Co. Ltd. Bangkok 160 
Do. Bangkok Steel Industry Co. Ltd. Samut Prakan Province, south 210 
of Bangkok 
Do. Siam Iron & Steel Co. Ltd. Saraburi Province, 100 kilometers 220 
north of Bangkok 
Tantalum and niobium in tin slag Thai Tantalum Co. Ltd. Rayong 500 
Tin: 
Concentrate Numerous small companies Offshore Andaman Sea from southern NA 
tip of Burma to south of Phuket 
Do. do. Mostly south Thailand and along NA 
southern Burma border 
Refined Thailand Smelting and Refining Co. Ltd. Phuket 38 
Tungsten, concentrate Parasit Mining Co. Doi Ngeom, 100 kilometers east 0.1 
Do. Siamerican Mining Enterprise Co. Ltd. Khao Soon, 185 kilometers east 12 
of Phuket (temporarily inactive) 
Do. Sirithai Scheelite Thailand Co. Ltd. Doi Mok, 120 kilometers northeast 0.4 


of Chiang Mai (temporarily inactive) 
Zinc: 


Ore Padaeng Industry Co. Ltd. Mae Sot, 64 kilometers west of Tak 350 
Refined do. Tak 72 


e/ Estimated. NA Not available. 


ТАВГЕ 3 
THAILAND: RESERVES OF MAJOR MINERAL 
COMMODITIES FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Reserves 
Antimony 300 
Barite 14,000 
Clay, kaolin 500 
Feldspar 43,000 
Fluorspar 1,000 
Gas, natural billion cubic meters 455 

sum 42,300 
1,500 

Lignite 2,100,000 
Limestone 5,500,000 
Petroleum, crude million barrels 325 
Potash 570,000 
Tantalum (including tantalum bearing tin slags) 3,000 


Tin 270 
Tungsten 3 


Zinc 3,800 


THE MINERAL INDUSTRY OF 


ТОСО 


By Philip M. Mobbs! 


Agriculture, phosphate mining, and regional trade 
continued to dominate Togo's economy in 1994, which 
was slowly recovering from the political crisis and the 
paralyzing 8-month general strike that lasted until July 
1993. Although antigovernment demonstrations have 
declined in 1994, a general atmosphere of uncertainty 
continued to dampen the country’s economic 
expectations. 

Togo and other African members of the Communauté 
Financiére Africaine franc (CFAF) zone devalued their 
currency, from CFAF 50 to 1 French franc (FFr) to 
CFAF 100 to 1 FFr, on January 12, 1994. Diesel fuel 
prices increased 8% in February 1994 in response to the 
change in exchange rate. 

Output of phosphate rock rebounded from the strike- 
depressed 1993 production volume. (See table 1.) 
Recently, phosphates have accounted for 20% to 3096 of 
export earnings, 10% to 13% of government revenues, 
and 6% to 10% of the gross domestic product. The 
Government-owned phosphate producer, Office 
Togolaise des Phosphates (OTP), remained Togo’s 
largest foreign exchange earner; with 2,500 workers, it 
was one of Togo’s largest employers. 

OTP operated the phosphate mines clustered around 
Hahotoe and Akoumape, about 30 kilometers (km) from 
the company’s treatment plant and export terminal at 
Kpeme. Exports were shipped primarily to Canada, the 
Philippines, and South Africa.’ 

Thirty to forty meters (m) of overburden was removed 
to reach the 2 to 7 m phosphate deposit. OTP used 
bucket wheel excavators at Hahotoe to remove 
approximately 5 cubic meters (m?) of material for each 
metric ton (mt) of ore extracted. The company could 
remove approximately 25 million m? of overburden per 
year. As the company works down dip, the ratio of 
overburden to ore will increase, resulting in a reduced 
volume of produced ore from the pits. 

At Kpeme, OTP recovered 1 mt of exportable phosphate 
rock for each 2 mt of raw ore processed. 

In recent years, OTP experienced a decline in 
phosphate rock exports to its traditional Western 
European and North American markets. European 
fertilizer producers were reducing the cadmium content 
of products generated from phosphate imports to less 
than 15 parts per million (ppm); specifically, 15 


milligrams of cadmium per kilogram of phosphorus 
pentoxide (Р,О;), by the year 2000? Cadmium, a toxic 
metal, was undesirable in products requiring prolonged 
handling. | Togo's recent high-grade (36% Р.О) 
phosphate ore production averaged 40 to 50 ppm of 
cadmium. Cadmium removal procedures were being 
studied as was the development of deeper, lower-grade 
phosphate deposits with lower cadmium values. 

Industry sources estimated that Togo had phosphate 
reserves of approximately 260 million metric tons (Mmt) 
or about 130 Mmt of exportable rock. ^ Besides 
phosphate rock for export and limestone for cement, 
exploitation of minerals in Togo was negligible. The 
20,000-metric-ton-per-year (mt/a) steel rolling mill in 
Lomé, closed in 1991, was reopened by new investors in 
1994. Cimtogo, a joint venture between the Government 
and Scancem ANS, a Norwegian company, operated a 
600,000-mt/a cement factory in Lomé. The 90,000- 
square-meter-per-year marble plant operated by the 
Government's Nouvelle Société Togolaise de Marbre et 
de Materiaux had closed in 1991. N.V. Koninklijke 
Nederlandsche Petroleum | Maatschappij of Тһе 
Netherlands and the "Shell" Transport and Trading 
Company, Public Limited Company of England (Royal 
Dutch Shell) was using the Complex Petrolier facilities 
near Lomé as a petroleum product storage depot. The 
small 7.3 million barrels per year refinery had closed in 
1981. 

A number of mineral deposits were known, but 
development depended upon more detailed exploration 
and significant infrastructure improvements. An iron ore 
deposit, estimated to total 95 Mmt, was near Bassar.? 
The deposit, which averages more than 40% iron, 
mainly as magnetite, has been studied periodically by the 
local Bureau National de Recherches Miniéres (BNRM) 
and most recently in conjunction with France’s Bureau 
de Recherches Géologiques et Minières (BRGM).5 The 
BNRM and BRGM exploration team sampled gold 
anomalies east of Bassar as well as investigating 
diamond indications on the d' Akposso Plateau and in the 
surrounding alluvial basins, about 50 km north of 
Palimé. The exploration team also located chromite, 
rutile, and uranium mineralization in the northwestern 
part of the country. 

Most of Togo's mineral requirements were imported 
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through the port at Lomé. ОТР shipped phosphate 
through the port at Kpeme. Togo had long been a 
regional trade center, and its highway network facilitated 
trade between Lomé and Benin, Burkina Faso, and 
Ghana. However, the roads were deteriorating rapidly 
owing to the lack of maintenance. All of the developed 
mineral deposits were accessible by the railway that 
connected Lomé with the cities of Anecho, Blitta, and 
Palimé. Exploitation of the iron, manganese, and 
phosphate deposits in the northern part of the country 
would require transportation improvements. 

Togo's mineral economy is expected to continue to be 
dominated by the phosphate industry well into the next 
century. The extremely politically sensitive restructuring 
of debt-burdened OTP should continue to be discussed 
with international financial organizations. New industry 
attracted to the country by the Government's economic 


policies could provide an important economic buffer 
during periods of low phosphate prices. However, even 
with optimistic growth projections, the industrial sector 
is not diverse enough to isolate Togo from economic 
slowdowns when commodity prices are low. The 
National Environmental Action Plan is expected to be 
released in 1995, supplementing the 1988 environmental 
code. 


Text prepared July 1995. 

"Unclassified U.S. Department of State telegram, Lomé 00977, Togo 
Phosphate Industry—Challenges Ahead, Mar. 22, 1995. 

3Phosphorus & Potassium, The Cadmium Issue, Jan.-Feb. 1996, pp. 
27-33. 

*U.S. Department of Commerce, Country Commercial Guide—Togo, 
1994. 

5A. Nothold. Togo. Mining Journal (London), Mining Annual Review 
1995, in press. 

*Mining Magazine. Togo Mineral Programme. June 1984, p. 521. 


TABLE 1 
TOGO: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


ommodi YOU DC eye УС "OA 
ement 4 99 000 50,000 0,000 0,000 е 0,000 
on and steel, semimanutactures 8,400 5.000 « 
Phosphate rock, beneliciated product: 
nousand metric tons 
5205 content є До. SAC 08 50 540 т. ROC 
Stone, marbles T 


quare meters = PER = же 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 

2/ Includes data available through July 6, 1995. 

3/ In addition to the commodities listed, Togo presumably produced a variety of crude construction materials (clays, sand and gravel, and stone) 
but output is not reported, and available information is inadequate to make reiliable estimates of output levels. 

4/ Produced from imported clinker. 

5/ Iron rod production from semifinished metal. 

6/ Reported. 
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THE MINERAL INDUSTRY OF 


TRINIDAD AND TOBAGO 


By David B. Doan! 


The nation of Trinidad and Tobago comprises two 
islands in the Caribbean, the larger (Trinidad) lying just 
off Venezuela and noted for petroleum resources. The 
smaller island (Tobago), about 50 kilometers (km) to the 
northeast, is the southernmost of the outer Antilles 
volcanic arc and is accessible by sea and air from 
Trinidad. 

Although traditionally having had a relatively high 
gross domestic product (GDP) for a small Caribbean 
nation, and a notably high standard of living, Trinidad 
and Tobago had been in an economic decline through 
most of the decade of the 1980's, mainly because of 
weak world oil prices. The decline changed in 1991 as 
a combination of oil-price recovery and consumer 
confidence took hold sufficiently to spark improvement 
in other sectors of the ecomomy. The recovery was 
short, unfortunately. A burgeoning of external debt to 
about $2.4 billion? brought debt-service requirements 
close to $600 million by 1993. Further instability in 
crude prices into early 1994 prolonged the economic 
uncertainty that had already frustrated labor, added to 
unemployment, rekindled inflation, and led to 
devaluation of the Trinidad and Tobago dollar earlier in 
1993. The Government indicated that austerity would be 
the watchword in 1994 as world oil prices sank to the 
$14 to $15 range. Later in the year, crude prices began 
a gradual recovery that continued into 1995. 

Altogether, mining and petroleum, including refining, 
accounted for about one-third of the GDP, and 
petroleum exports alone were about 70% of export 
revenues in 1992.° 

In April 1993, the Government floated the Trinidad 
and Tobago dollar, which settled downward to lose 
about 36% of its former value after having been pegged 
to the U.S. dollar. Sensing that the path to recovery lay 
in boosting exports, primarily petroleum and petroleum 
products, the Government pushed exploration for new 
production, and sought direct private investment to help 
fund such ventures. Two State-owned oil companies, 
Trinidad and Tobago Petroleum Co. Ltd. (Trintopec) 
and Trinidad & Tobago Oil Co. (Trintoc), were merged 
early in 1993 for cost-cutting and efficiency. The 
Petroleum Company of Trinidad and Tobago (Petrotrin), 
also Government-owned, offered all of its unassigned 
holdings of onshore and offshore oil- and gas-producing 
grounds for farm-out, joint venture, or outright sale. 


The Government went further in 1994 by reducing the 
corporate tax rate to 38% from 45%, and took away the 
30% incremental-profits tax. 

The Government saw that natural gas production was 
the strategic key to new economic activity, and awarded 
five preliminary contracts as part of a program for 
development of a large liquefied natural gas (LNG) 
production facility that will be the biggest single 
industrial investment in the country’s history. 

As Trinidad and Tobago shifted to increased industrial 
activity in the form of refining and petrochemicals, air 
pollution, and ground water contamination, both 
previously more or less overlooked, were becoming 
issues. Besides chronic oil leaks from pipelines in south 
Trinidad, problems included deforestation, squatters’ 
large-scale rice farming in the swampland of the east 
coast, household and small-manufacturing waste, and 
inadequate sewage treatment. The perception that 
environmental legislation might impede badly needed 
investment engendered uncertainty, ironically, that of 
itself was seen to be a deterrent to investment. 
Environmental activity seemed, increasingly, to be 
driven by conditions attached to Inter-American 
Development Bank and World Bank loans. 

The mineral industry of Trinidad and Tobago produced 
petroleum crude and natural gas, refined products, and 
petrochemicals such as ammonia, methanol, and urea. 
Production included some metals, such as iron and steel 
from offshore sources of iron ore, and refined 
(secondary) lead. Industrial minerals included asphalt, 
cement, limestone, sand and gravel, and sulfur. 
Building stone was produced for local use. 

Crude oil production has been divided almost evenly 
between the state-owned oil companies and AMOCO 
Trinidad Oil Co., wholly owned by the U.S. company, 
AMOCO Inc. The country ranked seventh as a crude oil 
producer, after Ecuador, in Latin America. (See table 
1.) 

Major trading partners of Trinidad and Tobago were 
the United States, Puerto Rico, and the Virgin Islands. 
Imports generally totaled about $579 million in 1993, the 
latest year for which data are available. Exports to the 
United States in 1993 totaled $862 million, including 
about 50% of the total output of crude oil, as well as 
anhydrous ammonia, diesel fuel, methanol, and urea. 
Other exports included nitrogenous fertilizer, sulfur, and 
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asphalt, primarily to Germany, French Guiana, the 
United Kingdom, and the United States. Roughly 80% 
of refined petroleum products was exported, including 
about 2096 to the United States. Trinidad and Tobago 
was the fourth most important supplier of crude oil and 
refined products to the U.S. market after Mexico, 
Venezuela, and Colombia. 

Beginning in 1992, the Andean Pact countries (Bolivia, 
Colombia, Ecuador, Peru, and Venezuela), which 
formed the Andean Development Corp., extended credit 
to Trinidad and Tobago through this multipurpose bank 
to stimulate mutual trade. Meanwhile, Trinidad and 
Tobago remained a member of the Caribbean 
Community and Common Market, or CARICOM. 
Although Government and private sector together 
controlled much of the mineral industry through joint 
ventures, several mineral producers were owned entirely 
by the Government. А shift continued toward greater 
participation by private-sector and foreign capital. 
Foreign investment included U.S. firms in the petroleum 
and ammonia sectors, and U.S. and Indian groups in the 
steel industry (See table 2). 

After more than 10 years of effort, it appeared that the 
Trinidad and Tobago iron and steel industry was finally 
realizing its production objectives. Caribbean Ispat Ltd. 
(CIL), which leased and operated the Government-owned 
facility at the Point Lisas Industrial Estate, was an Indian 
firm based in Jakarta, Indonesia. Operating at about 
35% of capacity, the mill was rumored to have been 
losing about $250,000 every day until Ispat stepped in. 
CIL products included direct-reduced iron, steel ingots, 
and wire rod. The mill operated on inexpensive local 
natural gas. Upon expiration of Ispat's lease in 1994, 
the Government contemplated sale of the operation and 
retention of a minor equity. The U.S. minimill 
steelmaker Nucor Steel Corp., based in North Carolina, 
invested $75 million for the construction of a 320,000- 
metric-tons-per-year (mt/a) iron carbide plant at Point 
Lisas, fed by fine granular hematite from Brazil. The 
product was to be shipped to the United States to feed 
Nucor's steel mills. Production started in late 1994. 
After initial difficulties, the plant was in full operation 
by yearend. 

Ammonia production seemed headed for sharp 
increases as U.S.-based Arcadian Corp., already 
producing at its Point Lisas plant, decided to move in 
another anhydrous ammonia plant from Brea, California, 
at a relocation cost of $75 million. | Moreover, 
Farmland Industries, of Kansas City, Missouri, and 
Mississippi Chemical Co. of Yazoo, Mississippi, 
announced that they would jointly build the largest 
single-train ammonia production facility in the world in 
the Brighton-La Brea area of Trinidad. This new $300- 
million plant would produce 1,720 metric tons per day 
(м/а) of ammonia using a gas-efficient process 
developed by the U.S.-based M. W. Kellogg Co. to take 
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advantage of Trinidad’s burgeoning natural gas 
resources. 

Lake Asphalt of Trinidad and Tobago Ltd. (LATT) 
studied the feasibility of converting a laboratory asphalt 
pelletization process to large-scale commercial 
production. The company envisioned new packing 
techniques wherein plastic containers would melt into the 
final heated asphalt mix, thus precluding the necessity of 
special shipping cases presently used. LATT mined 
reserves in southwest Trinidad from the largest natural 
asphalt lake in the world. 

Trinidad Cement Ltd., on the western coast near Point 
Lisas, was the only producer in the country. The main 
firing used natural gas, with gypsum supplied from 
Venezuela. Beyond domestic consumption, the company 
exported more than 250,000 mt/a. Sand and gravel were 
produced for use as concrete aggregate. Crushed stone 
was used for the manufacture of cement clinker. 

Natural gas accounted for most domestic energy 


| consumption, supplying more than 85% of the Nation's 


requirements. The Government encouraged the use of 
compressed natural gas in vehicles, but progress in this 
direction was modest. Substantial reserves were being 
developed for local use, both for fuel and petrochemical 
feedstock, and also for LNG for export. Trinidad and 
Tobago ranked fourth in Latin America in gas 
production, after Venezuela, Mexico, and Argentina. To 
meet its supply contract with National Gas Co., Amoco 
Trinidad Oil Co. (ATO) stepped up development of the 
Flamboyant and Immortelle fields off southeastern 
Trinidad, intending to drill as many as 15 wells in these 
fields, about 60 km offshore. Gas from the Flamboyant 
field flowed southwest, past the Immortelle field, to 
Cassia gasfield through a 20-km submarine pipeline laid 
in 1992. A pipeline between Cassia and the future site 
of Immortelle was being installed during 1993. New 
discoveries of world-class natural gas reservoirs by ATO 
in 1994 and early 1995 boded well for the future of this 
source of energy. 

Compared with that of 1993, production of crude oil 
decreased between 5% and 6% in 1994, reflecting 
natural decline curves for existing wells in conjunction 
with little in the way of discoveries. At the beginning of 
1994, 3,262 wells were producing out of a total of 
14,060 originally drilled starting in 1903. Although 
exploration had been stagnant in view of world price 
weakness, the search resumed to expand the offshore 
fields that accounted for about 80% of Trinidad and 
Tobago's oil production. A decision had been made in 
1993 to stimulate the hunt for new oil in the hope that 
augmented production might compensate for lower 
prices. Accordingly, the Government awarded oil 
exploration rights to Unocal Trinidad Ltd. for Block 
89/3, about 70 km off the east coast of Trinidad. 
Operations would commence with the first well to be 
drilled in 1994 in waters that averaged about 90 meters 


(m) deep. Unocal held а 100% interest in the block. 
Previously, ATO had been the only major foreign 
producer of crude in Trinidad and Tobago, delivering 
about 50% of total domestic production. 

Next, Petrotrin, the Government-owned consolidated 
company, offered its unassigned land and offshore 
producing grounds for farm-out, joint venture, or 
outright sale. Trinidad and Tobago Oil Co. Ltd. 
(Trintoc), one of the components of Petrotrin, asked for 
foreign drilling and other oil-field service contractors to 
submit qualifications for enhanced (secondary) recovery 
onshore of heavy oil in southwest Trinidad. Shortly 
after, other tenders were solicited for developmental 
drilling in established fields in south Trinidad. 

Domestic refinery utilization remained low at about 
35% of design capacity because of aging facilities and 
infrastructure in need of rehabilitation. Trintoc operated 
two oil refineries, one at Point-a-Pierre having a 
throughput of about 31 million barrels per year (Mbbl/a) 
and the other at Point Fortin, producing only fuel oil, 
with a throughput of about 11 Mbbl/a. Expansion plans 
for the Point-a-Pierre plant involved upgrading the 
capacity by 160,000 barrels per day. 

Petrochemical activity centered on partial privatization 
of methanol production facilities with the construction of 
a new plant at Port Fortin, 3196 of which would be 
purchased by a German consortium in return for an 
investment of $235 million. 

Estimated proven crude oil reserves officially’ were 
541 МЬЫ in late 1993, and probably decreased slightly 
in 1994. Industry sources estimated that actual reserves 
might be more than 1.5 billion bbl, and potential oil 
reserves as much as 2.9 billion bbl, mostly offshore. 
Proven natural gas reserves in late 1994 were projected? 
as 295 billion cubic meters (m^), ranking fourth in Latin 
America after Venezuela, Mexico, and Argentina. 
Additional probable reserves of natural gas would bring 
the total to 625 billion m?. Industrial mineral reserve 
data were unavailable. 


The Nation's infrastructure includes 8,000 km of 
roads, with 4,000 km paved, 1,000 km improved, and 
3,000 km unimproved. Of five usable airports, two 
have permanent surface runways, two have runways 
2,440 to 3,659 m long, and one has runways 1,220 to 
2,439 m long. Main seaports include Pointe-a-Pierre, 
Point Lisas, and Port-of-Spain, all in Trinidad. Smaller 
harbors in Tobago are at Scarborough and Charlotteville. 


Trinidad and Tobago's economic outlook is related to the 


world market prices for crude oil and natural gas. Debt- 
service requirements in 1993 were about 2496 of the 
external debt of $2.4 billion. It is not unlikely that 
further emphasis on petroleum refinery products and 
petrochemicals can add to exports sufficiently to curtail 
much of the outstanding debt. ^ Energy-intensive 
operations, such as smelting and refining, might be 
expanded to capitalize on value-added, based on plentiful 
and locally inexpensive energy. 


"Text prepared May 1995. 

*7Where necessary, values have been converted from Trinidad and 
Tobago's dollar (TT$) to U.S. dollars at the rate of TT$5.58=US$1.00. 
The previous conversion rate, pegged officially at TT$4.25 = US$1.00,was 
abandoned in early Apr. 1993. 

Ridgeway, J. M., Trinidad and Tobago. Min. Ann. Rev. (London), 
v. 83, folio 506, 1993. 

s . Department of State Telegram 01839 11 June 1993. 

3 . Department of State Telegram 03639 15 Oct 1992, p.5. 


Major Sources of Information 

Ministry of Energy 
Port-of-Spain, Trinidad 
Telephone: 809-623-6708 

Major Publication 

Ministry of Energy 


The Petroleum Industry. 
Port-of-Spain, Trinidad, monthly. 
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ТАВГЕ 1 
TRINIDAD AND TOBAGO: PRODUCTION OF MINERAL COMMODITIES 1/2/ 


(Metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 
Asphalt, natural 19,200 e/ 20,000 e/ 24,600 24,600 16,700 
Cement, hydraulic 438,000 485,000 482,000 527,000 r/ 583,000 
Gas, natural 
Gross million cubic meters 6,720 8,730 7,000 8,200 7,700 
Marketed е/ do. 3,750 3,750 3,750 4,000 6,240 
Iron and steel: 
Iron, sponge 697,000 710,000 680,000 675,000 912,000 
Steel, crude 372,000 444,000 553,000 515,000 631,000 
Semimanufactures (rolled) e/ 290,000 290,000 450,000 2/ 446,000 525,000 
Lead, refined ( ) е/ 1,800 1,800 1,800 1,700 1,600 e/ 
Natural liquids e/ thousand 42-gallon barrels 40 120 r/ 280 r/ 320 r/ 384 
Nitrogen: N content of ammonia thousand tons 1,520 1,530 г/ 1,570 r/ 1,460 r/ 1,560 е/ 
Petroleum : 
Crude thousand 42-gallon barrels 55,200 52,600 51,000 e/ 43,600 43,400 
R cts do. 28,100 30,200 30,000 30,000 37,000 
Stone: Limestone thousand tons 600 e/ 1,030 1,420 1,580 1,600 e/ 
Sulfur, byproduct of petroleum e/ 3/ 5,000 5,000 5,000 5,000 4,500 e/ 
e/ Estimated 
1/ Table includes data available through April 1995. 
2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; they may not add to totals shown. 
3/ Sulfur as а byproduct of natural gas may be produced, but information is inadequate for reliable output estimates.’ 
TABLE 2 
TRINIDAD AND TOBAGO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
‘(Thousand metric tons unless otherwise specified) 
Major operating companies Location of 
0mmoc and major equity holders main facilities Annual с: 
Anhydrous ammonia Trinidad Nitrogen Co. Ltd. 
Norsk Hydro AS, 49%; Government , 51%) 
Tringen I Point Lisas, Caroni Co. 370 1/ 
Tringen II do. 450 1/ 
Do. Fertilizers of Trinidad and Tobago Ltd. , do. 710 1/ 
(Arcadian Corp. , U.S., 100%) 
Do. Federation Chemicals do. 230 1/ 
(Norsk Hydro AS, 100%) 
Asphalt Lake Asphalt of Trinidad and Tobago (1978) Ltd. Brighton, St. Patrick Co. 60 
(Government, 100%) 
Cement Trinidad Cement Ltd. Claxton Bay, Caroni Co. cement 540 


(Cemex of Mexico, 20%; Government, 80%) clinker 600 


Iron and Steel Iron and Steel Co. of Trinidad and Tobago Point Lisas, Caroni Co. sponge iron 900 
'(Government, 100%; leased to Caribbean Ispat Ltd.) steel 700 
wire rod 600 
Do. Nucor Iron Carbide Inc. Point Lisas, Caroni Co. iron carbide 320 
(Nucor, USA, 80%; Samitri, Brazil, 20%) 
Petroleum: 
Crude Amoco Trinidad Oil Co. Ltd. Poui, Samaan, Teak, and 
(Amoco International Oil Co. Ltd., 100%) Cassia fields, offshore 95.000 2/ 
east of Gua 
Do. Trinidad and Tobago Oil Co. Ltd.' (Trintoc) 3/ Point Fortin, Ortoire, Penal 
(Government, 100%) Forest fields, offshore, 
east of Guayaguayare 20,000 2/ 
Do. Trinidad Northern Areas 144. 
(Texaco Trinidad Inc., Trinidad and Tobago Soldado fields, offshore 40,000 2/ 
Oil Co. Ltd., and Trinidad and Tobago in Gulf of Paria 
Petroleum Co. Ltd., 33 1/3 % each.) 
Do. Trinidad and Tobago Petroleum Co. Ltd. Soldado field, onshore; 24,000 2/ 
(Trintopec) (Government, 100%) Galeota field, 
offshore (e 
Products Trinidad and Tobago Oil Co. Ltd. (Trintoc) 
(Government, 100%) Point Fortin, St. Patrick Co. 80,000 2/ 
Do. do. Point-a-Pierre, Victoria Co. 220,000 2/ 
e/ Estimated 
1/ Based on 340-day operating year. 
2/ Barrels per day 


3/ State-owned companies Trintoc and Trintopec, combined to form Petrotrin, are distinguished under former names to track ownership 
and production. 


THE MINERAL INDUSTRY OF 


TUNISIA 


By Thomas P. Dolley 


Phosphate rock and crude petroleum production 
remained the most important segments of the Tunisian 
mining industry in 1994. According to the Government, 
mining industry activity accounted for about $300 
million’ in foreign exchange during the year. The 
estimated gross domestic product (GDP) for Tunisia in 
1993 was $34.3 billion, the last year for which data 
were available. 

The Tunisian legal system is based on French civil law 
and Islamic law. Basic investment codes covering mining 
legislation in Tunisia were based on law No. 72-38 of 
1972, concerning industries producing for the export 
market, and law No. 74-74 of 1974, concerning 
domestic industries. A unified investment code was 
introduced in November 1993 to help facilitate foreign 
investment in the mineral industry. Further legislation is 
planned by the Government to improve incentives for 
foreign investment in mining. 

The most recent amendment to laws governing 
hydrocarbon exploration and production was passed on 
June 12, 1990, by the Tunisian Parliament. This 
amendment, law No. 90-55, was designed to encourage 
foreign companies to operate in Tunisia. Additionally, 
further changes were planned for 1994 in the 
hydrocarbons law to simplify investment procedures. 
Currently, hydrocarbon exploration agreements take 
three primary forms: an exploration license that allows 
the operator to undertake geological investigations before 
making a full commitment; an exploration permit 
allowing the operator the right to conduct seismic 
geophysical investigation with options for full 
prospection; and a prospecting permit that allows the 
operator to carry out geological exploration and drilling 
for up to 5 years. If a hydrocarbon resource is to be 
developed, a joint-venture agreement is signed with the 
Tunisian parastatal (a company wholly or partly owned 
by the Government) Enterprise Tunisienne d' Activities 
Petrolieres (ETAP). The law obligates ETAP to cover its 
share of expenses if it chooses to participate. 

For the past several years, the Government determined 
that it was important for Tunisian industry to take a 
leadership role on the environment among north African 
nations. In Tunisia, the task of environmental 
management resides with the Ministry of Environment 
and Land Planning through its subsidiaries, Agence 


Nationale de la Protection de l'Environnement and 
Office National de l'Assainissement. The Tunisian 
phosphate industry was actively addressing 
environmental problems. For example, Compagnie des 
Phosphates de Gafsa (CPG) has installed double 
absorption technology at its sulfuric acid plants at Gabes. 
Another serious environmental concern for Tunisia is the 
pollution of the Mediterranean Sea from a variety of 
sources. Pollution from industrial effluent, urban 
sewage, discharges of oily ballast from ships, and 
accidental oil spills are seriously affecting the 
southwestern Mediterranean Sea and coastline. World oil 
traffic using the major routes of Bizerte-Cap Bon in 
Tunisia and the Gibraltar Strait place additional stress on 
the area. The Government was formulating an 
institutional and legal template to allow for responsible 
environmental management. According to the World 
Bank, the Government’s plan includes a 10-year action 
plan for water and soil conservation; a forestry program; 
a national strategy to combat desertification; and a 
national action program for environmental protection that 
aims to combat pollution, preserve the quality of life of 
urban and rural populations, protect the marine 
environment and beaches, and preserve the country’s 
archeological heritage. 

Tunisia is an important producer of industrial minerals 
and mineral fuels in the north African region. However, 
production of crude oil continued a slow decline in 
1994, with phosphate rock having a modest increase in 
production during the year. Tunisia remained a small- 
scale metals producer in support of the steel industry and 
also continued production of nonferrous metals. 
Fluorspar production ceased in 1992. (See table 1.) 

The European Union (EU) dominates Tunisian trade, 
accounting for more than 75% of imports and exports. 
France is Tunisia’s main trading partner, with more than 
30% of total trade; however, India remained a customer 
accounting for about 50% of Tunisia’s phosphoric acid 
exports. Total Tunisian phosphate rock exports increased 
from 1.1 million metric tons (Mmt) contained P,O, in 
1993 to 1.3 Mmt in 1994. Hydrocarbon exports typically 
account for about 15% of total Tunisian export revenues. 

Approximately 12,000 people were directly employed 
in mining in Tunisia, of which 80% were in the 
phosphate industry. Phosphate rock production in 
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Tunisia was entirely controlled and operated by the 
Government parastatal CPG, founded in 1896. CPG is 
the largest company in Tunisia in both number of 
employees and capital investment, directly employing 
9,000 people and indirectly employing more than 
200,000 people. Le Groupe Chimique Tunisien (GCT) 
controls phosphate processing through its Tunisian- 
owned Societe Industrielle d'Acide Phosphorique et 
d'Engrais (SIAPE) and Societe Arabe des Engrais 
Phosphates et Azotes (SAEPA). In 1989, GCT absorbed 
Industries Chimiques Maghrebines and Societe Engrais 
de Gabes, both of which were producers of phosphoric 
acid. Societe Miniere du Nord-Ouest (COMINO) 
operates three mines; a lead-zinc-barite operation at 
Boujabeur, zinc at Hassine, and lead-zinc at Lakhouat 
Boukhil. The parastatal Societe du Djebel Djerissa 
(SDD) produced iron ore from the underground mine at 
Djerissa and the open pit operation at Tamera Douaria. 
Additionally, SDD had stated during the year that the 
underground mining operation at Djerissa would 
probably close in 1997, but could have an extended life 
with the utilization of more modern mining equipment. 

Hydrocarbon exploration and production was overseen 
by a series of production-sharing agreements between 
foreign operators and the Tunisian Government- 
controlled ETAP, usually with ETAP holding a 45% to 
50% equity partnership. 

The zinc-lead mine at Bougrine commenced production 
in 1994. Bougrine is approximately 170 kilometers (km) 
southwest of Tunis. It employed about 300 people, 
including many Tunisian professionals. The operation is 
an underground mine utilizing drift and fill and sublevel 
mining. The mine was operated by Societe Miniere de 
Bougrine (SMB), a subsidiary of Canada's Metall 
Mining Corp. The remaining equity ownership is held by 
a group of Tunisian banks. Bougrine is the only private- 
sector mining project in Tunisia. Construction of the 
mine took approximately 18 months, including two mine 
entrances and twin declines, underground drifts and 
raises, as well as installation of fixed mining equipment, 
an underground explosives magazine, and electrical 
facilities. It was essentially completed by yearend 1993. 
Completion of the 350,000-metric-ton-per-year (mt/a) 
ball and rod mill was completed in 1994. According to 
the operator, the lead and zinc ore is disseminated in the 
micron-size range within metasomatized galena and 
sphalerite. A multi-stage computer-controlled chemical 
flotation process is employed and ore processing is 
monitored by X-ray fluorescence. Metall Mining Corp. 
estimated ore recovery at about 20% to 30% zinc and 
5% lead. Owing to the lack of an operational lead 
smelter in Tunisia, the concentrates are shipped to 
Europe to the primary customer, X Germany's 
Metallgesellschaft AG. SMG estimated the productive 
life of the mine to be 15 years. Additionally, Metall 
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Mining Corp. continued exploration for other carbonate 
or sediment-hosted zinc-lead deposits similar to Bougrine 
in a joint venture with the Government. 

A noteworthy event in Tunisia’s industrial minerals 
sector in 1994 was the African Development Bank’s 
awarding of a $154 million loan to rehabilitate the 
phosphate sector. According to Africa Energy & Mining 
of September 14, 1994, the loan represents a percentage 
of the rehabilitation’s total cost of $198.5 million. About 
13.2% of the full amount will be contributed by CPG 
and 8.5% by Groupe Chimique. The rehabilitation 
project was to be completed by December 1997. 

Tunisian phosphate rock production and export 
improved in 1994. The phosphate mining is primarily in 
the Gafsa region from a variety of open pit and 
underground sources. CPG’s newest open pit operation 
was at Kef Eddour. CPG processed about 80% of its 
phosphate output in Tunisia at plants in Gabes, M’ Dilla, 
Sfax, Skhira, and Tunis using technology developed in- 
country. Marketable phosphate comes in three main 
grades: material used in the manufacture of phosphoric 
acid and fertilizers containing 65% to 68% bone 
phosphate of lime (BPL), 60% to 62% BPL that can be 
directly applied agriculturally, and a third metallurgical 
grade of phosphate. Additionally, CPG proposed the 
development of another open pit mine at Moulares by 
1996 at an estimated cost of $22 million. 

Increased domestic consumption and declining output 
from larger oilfields has put stress on the Tunisian 
hydrocarbon sector in recent years. Despite these 
apparent shortfalls, new exploration and development 
continued unabated in Tunisia and has slowed the 
petroleum production decline. 

Though declining in production, the El-Borma Field 
remained Tunisia’s largest crude oil producer and is 
operated by Italy’s Azienda Generali Italiana Petroli 
(Agip). The offshore Ashtart Field accounted for more 
than 20% of Tunisia’s total crude oil production and was 
expected to increase production in 1995 after secondary 
recovery procedures are initiated by the operator, 
France’s Societe Nationale Elf Aquitaine. The Miskar 
natural gasfield is scheduled to go on-stream in late 
1995, according to the operator, the United Kingdom’s 
British Gas Tunisia, with initial production of 1.5 billion 
cubic meters per year (m?/a) of natural gas. 

The African Development Bank estimated Tunisian 
phosphate rock reserves at 3.5 to 4 billion metric tons 
(mt), or about 5% of global reserves. Tunisian crude 
petroleum reserves have been estimated at 1.7 billion 
barrels (bbl) by the Oil and Gas Journal of Dec. 23, 
1994. Total estimated reserves of natural gas are 85 
billion m°’. Recoverable natural gas reserves at the 
offshore Miskar Field alone are estimated at 22.7 billion 
m? to 28 billion m?. The Metall Mining Corp. estimated 
minable reserves at Bougrine at 5.3 million metric tons 


(Mmt) grading 11.7% zinc and 2.696 lead. 

A total of 2,115 km of railway was the priniary mode 
of transportation of phosphate rock to chemical plants 
and seaports. Highways within Tunisia total 17,700 km. 
Crude oil pipelines are 797 km long, and natural gas 
pipelines total 742 km. Tunisia has an electrical 
generation capacity of about 1.5 megawatts. Combined 
cycle power stations, which generate electricity from 
natural gas, remained a construction priority in Tunisia. 

The mineral industry is an integral part of the 
country's economic future, as evidenced by the 
phosphate and hydrocarbon sectors. Additionally, the 
Government expressed concern that the closing of 
underground phosphate mines could lead to 
unemployment in the mining sector and possibly 
contribute to the Islamic fundamentalism movement. 
Despite this, improvement in the global markets of these 
mineral commodities, continued commitment to 
economic structural adjustment and environmental 
concerns, and proposed free trade relations with Europe 
bode well for Tunisia. 


‘Text prepared June 1995. 
2Where necessary, values have been converted from Tunisian dinars (D) to U.S. 
dollars at a rate of D0.96=US$1.00. 


Major Sources of Information 


National Office of Mines 
Department de Geologie 
95 Avenue Mohamed V 
1002 Tunis Le Belvedere 
Tunisia 

Compagnie des Phosphate de Gafsa 
Cité Bayech 
Gafsa 2100 
Tunisia 
Telephone: 06 22 022 

Société Tunisienne d'Expansion Miniére 
(SOTEMI) 
Rue Mongi Slim 
Le Kef, Tunisia 
Telephone: 20388 
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ТАВГЕ 1. 
TUNISIA: PRODUCTION OF MINERAL COMMODITIES 1/ 
(Metric tons unless otherwise specified) 


J 9900) | 199 


Iron and steel: 
on ore and concentrate, gross weight housand tons 291 295 291 299 240 
e content do. 154 156 151 153 129 
Metal: 
Pig iron e/ do. 140 140 140 140 140 
Steel, crude do. 177 193 181 190 190 
Lead: 
Mine output, Pb conter 2,970 1,290 1,360 863 4.610 
Metal: є 
Prime 2,200 750 913 900 2,200 
"conde 500 250 250 250 656 
ou э э э > э 
Silver metal, kilo 930 900 900 900 900 
inc, ore 7,000 5,000 4,090 2,390 26,500 
Zn content 3,960 2,830 2,310 1,350 15,000 
Barite 885 22,400 30,200 15,300 15,700 
Cement, hydraulic e/ thousand tons 300 3,300 3,300 3,300 3,300 
Clays, construction e/ do. 50 350 350 350 350 
orspar, acid grade 974 37,600 13,800 — 4/ — 4/ 
ypsum t 100,000 100,000 100,000 100,000 100,000 
ime e housand tons 650 650 600 600 600 
Phosphate rock: 
088 weight 30. 6,260 6,350 6,400 5,500 5,660 
2205 content 10. 1,860 1,880 1,890 1,630 1,700 
Salt, marine do. 402 441 460 435 414 
— —MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross e/ million cubic meters 374 236 200 200 200 
О. 200 200 150 150 150 
etroleum: 
de nousand 42-gallon barrels 36,500 38,700 40,300 35,800 33,200 
епт угоацсіѕ 
Distillate fuel oil e do. 4,040 3,900 3,800 3,800 3,800 
Gasoline e/ do. 2,200 2,290 2,200 2,200 2,200 
Kerosene e/ do. 2,400 1,160 1,100 1,100 1,100 
Other e do. 400 400 400 400 400 
Refinery fuel and losses e/ do. 111 232 200 200 200 
Residual fuel oil e/ do. 3,860 3,510 3,500 3,500 3,500 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ In addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and stone) is produced, 
but output is not reported, and available information is inadequate to make reliable estimates of output levels. Limestone quarried for cement 
manufacture is substantial; however, information is inadequate to make accurate estimates of output. 
3/ From domestic and imported ores. 

4/ Mine closed in 1992. 


THE MINERAL INDUSTRY OF 


TURKEY 


By Hendrik С. van Oss’ 


Turkey’s mineral industry in 1994 in general showed 
higher output levels and sales revenues compared with 
the lackluster performance of the previous year. This 
partially reflected an improved world economy and thus 
a return to more normal export demand for many 
Turkish mineral commodities. In contrast, the domestic 
economy was at times in crisis owing to a combination 
of factors, such as high levels of public sector debt, 
unemployment, inflation, tight credit, and rapid 
devaluation of the Turkish lira.? Accordingly, domestic 
demand for mineral commodities, most notably cement 
and steel, was very low, which forced producers to turn 
increasingly to the export market. Exports were aided by 
the devalued currency; most mineral imports were 
slightly lower, generally because of reduced demand. 

The country's domestic economic problems were 
reflected in an almost 26% drop in the gross domestic 
product (GDP) for 1994 to only $131.2 billion (current 
prices).According to Government data, ће ргішагу 
mineral sector's (reported as "mining and quarrying") 
contribution was 1.3% of GDP, up from the 1.2% of 
GDP in 1993. Data for the important value-added or 
secondary mineral sector were included within 
"manufacturing" (22% of GDP), but it was estimated 
that secondary mineral commodities, including refined 
petroleum products, steel, cement, glass, and certain 
chemicals, accounted for about 70% of this. Refined 
petroleum product revenues alone were equivalent to 
almost 10% of GDP. Overall, (primary plus secondary) 
mineral sector revenues were estimated at about 15% of 
GDP. 

Total mineral commodity exports in 1994 were 
estimated at almost $3.8 billion, up almost 27% from 


1993 levels, and about 21% of total exports. Estimated | 


imports of mineral commodities dropped almost 16% to 
slightly less than $8 billion in 1994, equivalent to about 
35% of total imports. 

The geology of Turkey is extremely complex and is 
reflected in the diversity of its mineral deposits. Best 
known for its industrial minerals, Turkey was the 
world’s largest producer of boron minerals in 1994, and 
was a major producer of barite, celestite (strontium), 
emery, feldspar, limestone, magnesite, marble, perlite, 
and pumice. Among secondary industrial mineral 
commodities, Turkey continued to be a major world 
producer of refined borates and related chemicals, 


cement, ceramics, and glass. A wide variety of metallic 
minerals was produced as well, but output generally was 
not considered large by world standards; chromite was 
relatively the most significant metallic mineral in this 
respect. Among secondary metallic mineral commodities, 
Turkey in 1994 was a significant producer of ferro- 
chromium and steel. Except for lignite, output of energy 
minerals was modest. 

Much of Turkey’s primary mineral production, 
overall, was from a very large number of mostly small 
mines. Capacity expansion projects continued at many 
secondary mineral production facilities, particularly 
those in the private sector. The pace of expansion, 
however, slowed in 1994 because of poor domestic sales 
revenues and tight credit. 

Mineral exploration by foreign companies in Turkey 
continued to be largely for gold, copper, and zinc. 


Government Policies and Programs 


The Government continued to be a major player in 
most sectors of the Turkish minerals industry in 1994 
through "various state-owned  (parastatal) industrial 
corporations, banks, and shareholdings in a number of 
private companies. The private sector component has 
grown, especially since the passage of a new mining law 
in 1985, and was expected to increase substantially as 
Government privatization programs, begun in 1989, 
gained momentum. Drafts of a new mining law 
continued to be in preparation in 1994, but had not yet 
passed Parliament as of yearend. | 

The Turkish economy has become burdened by high 
inflation, in part stemming from Government policies to 
encourage economic growth, especially of exports. Price 
rises for some industrial goods have reduced their 
competitiveness in foreign markets. Reductions of 
Turkey's import tariffs and of certain subsidies since 
1990, in line with Turkey's targeted achievement of 
customs union in 1996 with the European Union (EU), 
have resulted in a flood of cheap imports. These imports 
have constrained domestic price increases, commonly to 
below inflation levels. This has been a particular 
problem for the Turkish steel sector. 

The many Government-controlled or  parastatal 
corporations are considered greatly overstaffed, and long 
have been maintained through high levels of Government 
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borrowing and spending. Losses by parastatals have 
mounted—for 1994, these totaled an estimated $2.5 
billion. In the minerals sector, the Government has been 
planning the privatization of its holdings in cement, coal, 
petroleum refining, petrochemicals, and steel, and has 
been transferring its shares in these parastatals to a 
privatization àdministration for sale. Also, privatization 
of the general minerals group, Etibank, has been 
proposed, but planning for this was less advanced. 
General aspects of, and some specific sales within, the 
overall privatization program have been delayed and/or 
thwarted by legal challenges from trade union and 
political entities; these delays were anticipated to 
continue in 1995. Despite a major push during 1994 to 
sell two parastatal steel companies, as of yearend, 
significant progress with privatization in the minerals 
sector had been made only with cement and some related 
companies. In addition, certain idle or undeveloped 
mineral properties held by the Government were being 
offered to the private sector on a purchase or lease 
option. 


Environmental Issues 


Rapid growth of industry and increasing urbanization 
of the population have led to increased environmental 
awareness. А major issue was the use of lignite for 
domestic heating and for thermal powerplants that 
provide more than 50% of the country's electricity; these 
plants lacked scrubbers. In response to growing local 
opposition to the plants and pressure from international 
lending agencies, the Government, despite the general 
economic crisis in the country, was proceeding with an 
expensive program to install flue-gas desulfurizers at the 
powerplants. For several years, imported natural gas 
and, beginning in 1994, liquefied natural gas (LNG), has 
been piped to the Ankara and Istanbul metropolitan 
areas, where it has replaced lignite for domestic heating 
in those cities, thereby greatly reducing wintertime air 
pollution. The gas pipeline network was being extended 
to other cities in western Anatolia. Environmental 
considerations were affecting the Government's plans to 
address the growing electricity shortages in the country 
through the construction of 187 new powerplants, 
including 24 lignite-fired and 21 hard-coal-fired thermal 
plants, and 2 nuclear reactors. Public opposition to the 
reactors, to be sited on the Mediterranean coast 
southwest of Mersin, has been formidable. 

Environmental issues have become a factor in 
Turkey's foreign relations. Proposed energy mineral 
developments in Kazakhstan and other landlocked Turkic 
republics risk oil spills or other shipping hazards if the 
fuels are shipped by supertankers via the Black Sea and 
the narrow Bosporus and Dardenelles straits. Turkey has 
proposed routing the fuels overland from the Black Sea, 
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or entirely overland, via pipeline through Turkey to the 
Mediterranean oil port at Yumurtalik. 

In 1994, there continued to be organized local 
opposition to the development by foreign companies of 
three gold mines near the Aegean coast. The controversy 
was over the proposed gold extraction method, namely 
leaching with sodium cyanide in a closed-circuit system. 
There has been no opposition to the use of cyanide at a 
Government-owned silver mine in the same general 
region. One of the proposed mines received its 
environmental permits late in the year, but still needed 
further permits to begin mine development. 


Production 


As shown in table 1, Turkey produced a wide variety 
of mineral conimodities. For most commodities, reported 
output levels in 1994 were about the same or higher than 
those in 1993. Among metallic mineral commodities, 
perhaps the most significant increase was that reported 
for chromite. Low world prices had led to severely 
reduced chromite output levels and closed mines in 
1992-93. In 1994, market conditions were much 
improved and some Turkish chromite mines were able to 
reopen. Ferrochromium production, constrained by 
technical problems and international market conditions in 
1992-93, increased significantly in 1994. Output of 
copper and zinc ores increased during the year owing to 
the opening of a large copper-zinc mine; the traditional 
producers continued to experience difficulties. 
Concentrates from the new mine were exported and 
consequently did not affect domestic output of smelted 
and refined copper and zinc. Smelter output declined, 
largely because of domestic ore supply problems. The 
decline in refined copper was due to reduced demand in 
the domestic construction sector and higher costs for 
imported anode and blister resulting from the devalued 
lira. Steel production increased yet again, reflecting 
ongoing expansion projects at a number of private sector 
electric arc furnace (EAF) mills. However, the pace of 
output expansion slowed because of poor domestic 
market conditions. 

For industrial minerals, relatively few significant 
production increases were projected for the year. Output 
of many minerals was affected by poor domestic demand 
in the construction sector and apparent stagnant demand 
in the glass and ceramics sector. However, data 
traditionally have been incomplete for many industrial 
minerals, either owing to output being kept proprietary 
or the minerals being unreported, captively produced, 
raw materials for reported finished products such as 
cement. Barite production appeared to have increased 
modestly in response to strong 1993 exports to support 
petroleum exploration in the neighboring Turkic 
republics. However, domestic petroleum exploration 


remained at low levels during the year and, overall, 
barite output remained well below pre-1993 levels. 
Estimated output of boron minerals (and derived 
chemicals) improved significantly in 1994, reflecting 
improved international demand for fiberglass. Magnesite 
production increased sharply, apparently reflecting 
higher domestic and international demand for refractory 
brick. Because strong exports only partially compensated 
for weak domestic construction sector demand, Turkey's 
major output of cement declined in 1994—the first 
decline since 1983. In the energy mineral sector, hard 
coal production returned to normal low levels and lignite 
production was projected to have increased but very 
slightly. Civil unrest in the main producing region 
contributed to a significant decline in crude petroleum 
output. Natural gas production fell as well, but partly a 
result of declining reserves. 

Trade 

Turkey had a well-developed trade in industrial 
commodities with many regions of the world, and its 
mineral trade was compositionally diverse. In general 
terms, Turkey in 1994 was a net exporter of only a 
limited amount of metallic ores—notably chromite—and 
of most refined metals. Exceptions were steel and 
ferrochromium, of which Turkey was a major exporter. 
In contrast with metallics, Turkey exported a wide 
variety of industrial minerals and derived chemicals, 
most importantly of boron. Its cement, glass, and 
ceramics exports were among the world's largest. 
Turkey's mineral imports were dominated in value by 
crude and refined mineral fuels, as well as a variety of 
metallic ores, steel, and other smelted and refined 
metals. The country was a net importer of manufactured 
fertilizers. 

In 1994, Turkey's total exports were reported as $18.1 
billion. This was a 22% increase compared with exports 
in 1993, and reflected a healthier world economy, the 
devalued Turkish lira, and poor domestic demand that 
forced Turkish manufacturers to aggressively pursue 
export sales. Further, in line with the targeted customs 
union with the EU, the Government in mid-1994 began 
to eliminate transportation cost subsidies on goods 
carried by Turkish-flagged ships, with full elimination 
scheduled for yearend. This led exporters to speed the 
processing of orders to ship as much as possible while 
subsidies were still in effect. 

Detailed data were unavailable for 1994, but it is 
estimated that total mineral commodity exports during 
the year were worth about $3.8 billion, about 30% 
higher than in 1993. Secondary or value-added mineral 
commodities accounted for about 90% of total mineral 
exports. Dominant among these were steel, exports of 
which were worth about $2.3 billion, followed by 


refined petroleum products ($235 million); glass ($199 
million), and cement ($145 million). Various other 
processed mineral commodity exports, notably of refined 
boron chemicals, fertilizers, and  ferrochromium, 
aggregated $377 million. Exports of so-called primary 
minerals were reported at $374 million and were 
dominated by borates ($133 million), marble ($47 
million), magnesite ($40 million), and chromite ($34 
million). 

Imports in 1994 totaled about $22.5 billion, down only 
0.946 despite the devalued lira. Total mineral commodity 
imports were estimated at almost $8 billion, down about 
16% from 1993 levels. As in past years, mineral fuels 
dominated mineral imports: crude oil imports were $2.4 
billion; refined petroleum products, almost $1 billion; 
natural gas, $410 million; and coal, $378 million. Steel 
imports totaled $2.4 billion, including ferrous scrap 
imports worth $849 million. Gold imports were $470 
million. Imports of other refined metals totaled $444 
million. Manufactured fertilizer and related chemical 
imports totaled $170 million, and cement imports were 
$12 million. Among primary minerals, imports of 
metallic ores totaled $55 million, and imports of 
industrial minerals totaled $89 million. Although details 
are lacking, many of these import values were lower 


. than those in 1993—some dramatically so. Generally, 


this was because of reduced demand related to poor 
domestic economic conditions and/or increased domestic 
output. Thus, the gold imports noted were down 75% in 
value from 1993 levels; fertilizers were down 63%, and 
cement was down 34%. In contrast, although steel 
(including scrap) imports fell 21% in value, this mostly 
reflected low prices rather than reduced tonnages. 


Structure of the Mineral Industry 


Traditionally, several sectors of the Turkish minerals 
industry have been dominated by large parastatals. (See 
table 2.) Owing to the rapid growth of private 
investment in the minerals sector since the mid-1980's, 
private companies cumulatively have become the 
dominant producers of a number of commodities, 
notably chromite, several industrial minerals, cement, 
and steel. However, parastatals remained the largest 
individual producers of these commodities in 1994, and 
were still the largest cumulative, and sometimes the 
only, producers of several others. 

Based on 1991 data, it was estimated that the mining 
sector had about 850 mining "establishments"—a term 
roughly equivalent to "company" or "company division." 
These owned and/or operated about 3,000 mines. Most 
of the mines, in both public and private sectors, were 
small by world standards. Apart from the mining 
establishments, the minerals industry also had, according 
to 1993 data, about 46 cement plants (41 private), 22 
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steel mills (mostly private sector), 5 petroleum refineries 
(1 private) and a number of private base metals 
refineries, glass factories, and fertilizer plants. 

Among the state-owned minerals corporations, the 
various subsidiaries of Etibank dominated or produced 
the country's entire output of aluminum, blister copper, 
boron minerals and chemicals, ferrochromium, and zinc. 
Etibank remained the largest individual chromite 
producer in Turkey (39% of total in 1993 and 26% in 
1994). Turkish hard coal mining was all by Türkiye 
Taşkömürü Kurumu, and almost 90% of Turkey's total 
lignite output was accounted for by Türkiye Komur 
Isletmeleri. Türkiye Demir ve Celik Isletmeleri (TDCI) 
and the partially private Ereğli Demir ve Celik 
Fabrikaları T.A.Ş. (Erdemir) continued to be the only 
integrated steel producers and had 36% of total crude 
steel output in 1994. About 80% of Turkey's total output 
of crude petroleum, all of its natural gas, and virtually 
all pipeline transport of these fuels was by Türkiye 
Petrolleri Anonim Ortaklığı (TPAO). Türkiye Petrol 
Rafinerileri A.S. was by far the largest oil refiner in the 
country. Until recently, cement production was 
dominated by the tatal Türkiye Cimento ve Toprak 
Sanayii T.A.Ş. (CITOSAN), but by yearend 1993 and in 
1994, privatization had reduced its sectoral share to 
about 20%. 

The Government's major privatization program has 
been greatly delayed by various court challenges brought 
by trade unions and opposition political parties. The 
privatization process was put on firmer footing in late 
1994 with the passage in Parliament of new enabling 
legislation. Although two parastatal steel mills had been 
targeted for privatization during 1994, as of yearend, the 
major privatizations in the mineral sector to date 
remained those in the cement sector concluded in the 
preceeding 2 years. 

Maden Tetkik ve Arama Genel Müdürlüğü (MTA) 
remained the state agency responsible for geologic 
exploration and research in Turkey. 


Commodity Review 
Metals 


Chromium.—The international chromium market was 
stronger in 1994, attributed, in part, to higher world 
demand for stainless steel, EU antidumping tariffs 
imposed on ferrochromium from Russia, Ukraine, and 
Kazakhstan in late 1993, and reduced supplies to the 
market of chromite and ferrochromium from Kazakhstan. 
Turkey’s output of both chromite and ferrochromium 
increased significantly in response. Chromite production 
returned to pre-1992 levels, and ferrochromium output 
was the highest to date. Chromite exports rose 77% in 
value to $34.3 million and 87% by mass to 679,355 
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metric tons (mt). However, in contrast, ferrochromium 
exports reportedly fell 2.1% in value and 2.6% by mass 
to $44.7 million and 91,715 mt, respectively. No 
explanation for the drop was available, but it could have 
been due to wintertime shipping difficulties from 
Etibank’s Elazığ smelter. 

Turkish chromite production was almost all of 
metallurgical grade ore and virtually all output was 
directly or indirectly export-driven. The improved 
market allowed a number of Turkish chromite mines to 
reopen during the year. The only major domestic 
consumption of chromite was by Etibank, which used 
essentially all of its own production for conversion to 
ferrochromium at its two smelters. Otherwise, domestic 
consumption of chromite was restricted to very small 
amounts for the manufacture of refractories, particularly 
furnace brick, and for leather-tanning chemicals. Turkish 
consumption of ferrochromium in 1994 remained 
insignificant owing to the negligible domestic production 
of stainless steel. 


Copper and Zinc.—Karadeniz Bakır İşletmeleri A.Ş. 
(КВЇ), a subsidiary of Etibank, remained Turkey’s 
largest producer of copper ore and concentrates and was 
the only producer of blister copper. Copper concentrate 
feed for the Samsun smelter came mainly from the 
company’s mines and concentrators in the Murgul 
district near Artvin. At times, KBI’s own concentrate 
deliveries have left unused capacity at the smelter, and 
this has allowed the company to do some toll smelting. 
The Samsun smelter has been proposed for privatization. 
Pyrite output from the KBI mines, and from those 
directly operated by Etibank, is cupreous (0.7% Cu), but 
in Turkey has only been used to produce sulfuric acid. 
The main customers for pyrite for this purpose were 
Turkish fertilizer manufacturers. Some pyrite was 
exported. 

Except for about 4,000 metric tons per year (mt/a) 
capacity at the parastatal Makina ve Kimya Endüstrisi 
Kurumu (MKEK) facility at Kırıkkale, all of Turkey’s 
copper refining in 1994 was by the private sector. The 
larger producers are shown in table 2. Total refining 
capacity in 1994 was about 170,000 mt/a. Sarkuysan 
Elektrolitik Bakır Sanayii T.A.Ş. produced most of 
Turkey’s refined copper output for the year; the 
company’s output was about 68,000 mt. Blister and/or 
anode requirements for the copper refineries were met 
partly through imports. These imports, and refined 
copper output during the year, were constrained by the 
devalued lira and modest domestic demand. 

The most significant development in the copper sector 
during the year was the coming on-stream in August of 
the Çayeli copper-zinc underground mine, near the Black 
Sea coast, 23 kilometers (km) northeast of Rize. In its 
annual report, majority owner Metall Mining Corp. of 


Canada reported that the Cayeli mill processed 68,000 
mt of ore during the year, grading 4.42% copper and 
8.09% zinc. Resulting mill output was of two 
concentrate products, containing 2,400 mt of copper and 
3,700 mt of zinc, respectively. The concentrates were all 
exported. The company was expecting the mine to reach 
its full ore production capacity of 600,000 mt/a by 
yearend 1995. Capacity mill output would be 110,000 
mt/a copper concentrates (2296 Cu), plus 70,000 mt/a 
zinc concentrates (5296 Zn). The mine had an unusual 
and environmentally benign tailings disposal system, in 
which the material was piped 11 km offshore in the 
Black Sea and deposited at 350-meter (m) depth, well 
into the anoxic zone. 

Proven plus probable reserves for Cayeli at yearend 
1994 were reported by Metall Mining as about 12.7 
million metric tons (Mmt) grading 4.496 copper, 6.296 
zinc, 45 grams per metric ton (g/mt) silver, and 0.93 
g/mt gold. Possible reserves were listed as 4.1 Mmt 
grading 4.1% copper and 8.4% zinc. 

A feasibility study was conducted by Cominco 
Resources International Ltd. of Canada for the Cerattepe 
copper-gold property on the outskirts of Artvin. The 
economics of the deposit appeared to hinge on its gold 
resources. Cominco reported measured plus indicated 
reserves, as of yearend 1994, for the property of 1.0 
Mmt grading 9.4% copper, plus 1.6 Mmt grading 4.8 
g/mt gold and 190 g/mt silver. In addition, there were 
possible resources listed of 1.8 Mmt grading 2.796 
copper and 2.0 Mmt grading 3 g/mt gold and 120 g/mt 
silver. 


Gold and Silver.—In recent years, Turkey's precious 
metals output has all been as credits in base metal 
(particularly copper) refinery slimes and/or smelted 
metals exported to Europe, plus silver mined at one site. 
Most Turkish copper ores grade 1 to 2 g/mt gold, along 
with more variable silver. No precious metals were 
refined in Turkey. The country was liberalizing its laws 
on gold importation and a gold bourse (exchange) was 
expected to be opened in Istanbul in 1995. The purpose 
of establishing the bourse was to stimulate the country's 
major gold jewelry industry and to attract large stocks of 
horded gold. A gold refinery also has been proposed. 
Imports of gold in 1994 fell dramatically because of the 
lira devaluation and a generally weak domestic economy; 
imports were 38.1 mt for the year. — 

In 1994, three gold properties were awaiting 
development into mines. The Ovacik (Dikili) gold 
deposit, about 12 km west-southwest of Bergama, was 
held by Eurogold Madencilik Ticaret ve Ltd. A.S., a 
joint venture of ACM Gold Ltd. of Australia (66.67%) 
and Metall Mining (33.33%). The Ovacik deposit is an 
epithermal auriferous quartz-adularia-calcite veins system 
hosted within Tertiary andesites. Mining is planned for 


a rate of about 300,000 mt/a to produce about 3,100 
kilograms per year (kg/a) of gold and a similar amount 
of silver. Proven plus probable reserves as of yearend 
1994 for this deposit were reported by Metall to be 1.3 
Mmt grading 11.7 g/mt gold and 20 g/mt silver. 
Possible reserves were given as 1.7 Mmt grading 7.0 
g/mt gold and 20 g/mt silver. 

The Kügükdere deposit, geologically similar to 
Ovacik, is about 10 km southeast of Edremit. The 
deposit was owned by Tüprag Madencilik Ticaret ve 
Ltd. Sti., a subsidiary of Gencor Ltd. of South Africa. 
A 250,000-mt/a open pit operation was planned, to 
recover about 3,100 kg/a of doré grading about 33% 
gold and 6796 silver. The deposit's proven reserves, 
according to Tüprag, are 1.5 Mmt grading 5.2 g/mt 
gold. 

Tüprag also held the Kaymaz property, about 145 km 
west-southwest of Ankara. Kaymaz reportedly is an 
epithermal system hosted by altered serpentinites. 
Tüprag has indicated that its reserves are somewhat 
smaller than that of Küçükdere. 

All three gold properties, after lengthy delays, 
received environmental permits for mining late in the 
year. However, still more permits were needed prior to 
commencing mine preparation, receipt of which was 
anticipated. All three projects were facing strong, 
organized, local opposition over the proposed use of 
sodium cyanide for gold extraction, albeit in closed- 
circuit systems. 

Gold exploration continued to be mostly in the Aegean 
and eastern Black Sea coastal regions. Cominco Ltd. of 
Canada continued its feasibility study of the Cerattepe 
gold-copper deposit at Artvin, where the gold exists 
mostly in an oxide cap to an underlying cupreous 
massive sulfide deposit. Cominco announced a number 
of favorable drill intercepts at the Saray deposit, near the 
coast about 120 km east of Samsun, and for some other 
deposits nearby. Metall Mining reported favorable 
results for a 1994 drilling program at the Mastira 
deposit, near the eastern Black Sea coast; more drilling 
was planned for 1995. 


Steel. —The Turkish steel industry faced a number of 
difficulties in 1994. Sharp cutbacks in Government- 
financed construction projects contributed to poor steel 
demand on the domestic market in 1994. As in 1993, 
reduced tariffs led to intense competition on the domestic 
market from cheap eastern European and former Soviet 
Union steel imports. The devalued lira made imports of 
ferrous scrap, iron ore, coal, and other inputs more 
expensive, and energy costs rose as well. Credit was 
tight. Accordingly, although the steelmakers attempted 
to compensate for poor demand at home by increasing 
exports, they were forced to raise their prices to less 
competitive levels. Export competitiveness was hurt 
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further by the loss at midyear of one-half of an 
approximately $40-per-metric-ton transportation subsidy 
and its elimination altogether at yearend. This made 
sales, especially to the important Asian market, more 
difficult. 

Difficulties notwithstanding, aggressive marketing by 
Turkish steelmakers led to an overall increase (26% by 
tonnage, 20% by value) in steel exports to 7.7 Mmt, 
worth $2.3 billion. This commerce allowed an increase 
in total crude steel production, albeit at a much slower 
pace than in recent previous years. One favorable 
outcome of the poor market conditions was that Turkish 
steel mills were able to negotiate low prices for imported 
ferrous scrap and thus contain rising production costs to 
some degree. Total scrap imports were 5.9 Mmt, down 
7%. Turkey was the United States’ third largest 
customer for ferrous scrap in 1994, buying 1.18 Mmt, 
worth $150 million. 

The Turkish steel industry remained characterized by 
an imbalance of products: flat products accounted for 
only about 1.8 Mmt of total production and long 
products the rest. Erdemir was the sole flat products 
producer, but was near completion of an expansion 
program to 3 million metric tons per year (Mmt/a). 
However, this would still be far short of projected 
demand for flats. To partially address this shortage, a 
cold-rolling coil mill began trial operations in April and 
was opened officially in September. The mill, Borçelik, 
at Gemlik, 30 km north of Bursa, was a joint venture 
among local tubemaker Borusan, Erdemir, Usinor 
Sacilor of France, and others. The equity makeup had 
not been fully resolved at yearend. Borgelik would 
produce cold-rolled coil from hot-rolled feed sourced 
from Erdemir, Usinor Sacilor, and other mills. Given 
the poor demand for cold-rolled coil in 1994, largely due 
to low levels of domestic automobile manufacturing, a 
hot-rolled line was under consideration for the facility — 
perhaps to include a thin slab continuous caster. 

EAF mills produced 7.68 Mmt of crude steel in 1994, 
up about 6%. Several mills were still undergoing 
programs to expand their meltshop and/or rolling 
capacities. One of the most significant developments in 
the EAF sector was Diler Demir Celik's commissioning 
of its new 700,000 mt/a DC-current EAF at Iskenderun. 
Ekinciler Demir ve Celik commissioned a new 0.7 
Mmt/a rolling mill at Iskenderun to replace its old mill 
there. 

The Government sought to privatize Erdemir during 
the year, but was prevented from doing so by a lawsuit. 
A court decision near yearend would allow the 
Government to try again in 1995. The Government had 
planned to close the historic Karabük integrated steel 
mill, operated by TDCI, but faced with labor union and 
political opposition, put plans for closure into abeyance. 
At yearend, the Government was negotiating the transfer 
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of the mill for a nominal sum to a coalition of 
millworkers and trade union and local community 
businessmen interests. The Government was also seeking 
to sell its 42.6% minority shareholding in the EAF mill, 
Metaş Izmir Metalurji Fabrikası T.A.Ş., as well as 
shares in a second EAF mill, Sivas Demir-Celik 
Isletmeleri A.S. 


Mineral Fuels 


Natural Gas.—Turkey has been boosting consumption 
of natural gas as a clean-burning substitute for lignite. 
However, its own declining production and reserves 
were inadequate to meet demand and the current and 
projected deficits were to be met through imports. For 
several years, Turkey has imported natural gas from 
Russia via a pipeline through Bulgaria, but Russian gas 
supplies by this route, too, were seen as inadequate for 
the long-term. A number of new pipeline scenarios were 
being discussed to bring in Russian, Iranian, and Central 
Eurasian gas in through the eastern borders. In addition, 
Turkey has made provisions to import 2 billion cubic 
meters per year (m?/a) of LNG from Algeria and was 
negotiating similar contracts with other countries. The 


. imported LNG was to be delivered to a new 6-billion- 


m?/a-capacity storage and  regassification plant at 
Marmaraereğlisi that opened in March. The first 
shipment of Algerian LNG was delivered in August. 


Petroleum.—The largest oil producer in Turkey in 
1994 continued to be the parastatal TPAO. As in 1993, 
production fell during the year owing to civil unrest in 
southeast Anatolia, the main producing area. Foreign 
producers were reportedly also affected, and at least one 
suspended operations during the year. Oil exploration 
continued in various parts of the country, with perhaps 
the most promising area being offshore Samsun. 


Reserves 


Turkey's mineral inventory is diverse and large, but 
many of the deposits, especially for metallic minerals, 
are small by world standards. Mining, as a result, has 
tended to be by a large number of generally small 
companies or operations, sometimes with 
significant cumulative output. Resources of metallic 
commodities minable by large-scale methods are known 
for bauxite, chromite, copper and copper-zinc, gold, 
iron, and silver. Turkey is better known for its deposits 
of industrial minerals, of which its most significant 
resources are of barite, boron, certain clays, limestone 
and marble, magnesite, perlite, pumice, strontium, and 
trona. The country has large lignite reserves, but those 
of hard coal are small. Turkey's crude oil reserves are 
cumulatively significant, but hosted in a large number of 


small fields. Natural gas reserves are small. 

Many of Turkey's mineral deposits remain unevaluated 
in terms of current economic criteria, including the use 
of mechanized mining. The most complete official 
inventory of Turkish mineral resources continues to be 
that by MTA.’ Reserves for crude petroleum and natural 
gas are given in Petrol Isleri’s annual reports. 


Infrastructure 


Turkey's extensive road and railroad infrastructure was 
heavily used in 1994 for the transport of mineral 
commodities. Data for 1994 were incomplete, but 
appeared comparable to 1993, wherein Turkish trains 
carried about 15.8 Mmt of freight, including about 8.9 
Mmt of ores and mine supplies, about 1.7 million barrels 
(Mbbl) of refined petroleum products, and 524,4000 mt 
of fertilizers. 

In 1994, Turkey had 2,092 km of crude petroleum and 
2,321 km of refined petroleum products pipelines. The 
longest stretch of pipeline was the 641-km twin line 
connecting Iraq with the Turkish oil-shipping facility at 
Yumurtalik. This was also the terminus for a 447-km 
pipeline from the refinery in Kırıkkale. The oil port at 
Dörtyol, 28 km north of Iskenderun, was the terminus of 
a 494-km pipeline from the oil refinery at Batman, with 
shorter spurs from this line to the oilfields near Batman 
(Selmo) and around Adıyaman. Тһе Dörtyol- 
Batman/Selmo апа  Yumurtahk-Kirikkale pipelines 
carried a total of 47.8 Mbbl of crude petroleum in 1993, 
the latest data year available. The Yumurtahk-Iraq 
pipeline remained full in 1994, but has transported no 
crude petroleum since the imposition of UN sanctions 
against Iraq in 1990. In 1990, prior to the sanctions, the 
pipeline carried about 340 Mbbl, and in 1989 the 
pipeline carried about 618 Mbbl. 

Turkey had about 900 km of natural gas pipeline, 
which was used to import natural gas from Russia. The 
pipeline extended from the Bulgarian border to Ankara 
via Istanbul and Bursa, and was being extended. In 
1993, the latest data year, the pipeline grid carried 4.72 
billion cubic meters (m?) of Russian natural gas as well 
as Turkey's own output. 

Turkey had many ports capable of handling mineral 
commodity shipments. Refined petroleum products were 
handled at several ports, but crude petroleum was 
handled primarily at Aliağa north of Izmir and at 
Dortyol and Yumurtalik—both of these ports were 
between Adana and Iskenderun. Major coal-importing 
ports included İskenderun and Ereğli. Chromite was 
shipped from various Anatolian ports on the Marmara 
coast, as well as from Antalya and Iskenderun; the latter 
two ports handled all of Turkey’s ferrochrome exports. 
Steel, steel scrap, and iron ore imports also were 
handled at many ports, particularly Aliağa, Ereğli, 
İskenderun, Mersin, and various ports in the Istanbul- 


Izmit area. Turkey's boron minerals and chemicals were 
exported from Bandirma. Copper concentrates, ore, and 
blister were shipped from Samsun, and copper 
concentrates from Hopa near Artvin, from new facilities 
at Rize, and from Iskenderun. Data for 1994 were 
incomplete, but in 1993, Turkish ports handled about 
120 Mmt of cargo, including about 42 Mmt (294 Mbbl) 
of crude and refined petroleum, 10 Mmt of coal, 8 Mmt 
of other crude minerals, and 25 Mmt of construction 
materials. 

Turkish electrical output totaled about 77,000 
gigawatt-hours in 1994, of which 6296 was from thermal 
plants and the rest from hydroelectric facilities. Of the 
thermal plant output in 1994, lignite-fired plants 
accounted for 55%; natural gas, 30%; fuel oil, 11%; and 
hard coal, 49. 

Total electrical generating capacity in 1993 was 20,335 
megawatts, of which about 52% was installed in thermal 
plants and almost all the remainder in hydroelectric 
plants. Turkey was in the process of greatly expanding 
its electrical generating capacity and was considering the 
construction of two nuclear reactors as part of this 
program. 


Outlook 


The health of Turkey's mineral economy is likely to 
hinge significantly on the success of the ongoing 
privatization program. The economy appears unable to 
support continued high levels of public spending, 
although this has benefitted the major steel and cement 
sectors and would likely continue to do so. At such time 
as customs union with the EU is achieved, Turkey 
should gain some measure of protection from cheap 
imports of steel from nearby non-EU countries and could 
increase its own exports to the EU. Competition on the 
remaining world market, particularly for steel, chromite, 
and ferrochromium, appears destined to increase. 
Increasing wage and other costs of production will be an 


added burden on exports. Turkey's value-added or 


secondary mineral sector would appear to be more 
resilient to future world market fluctuations than is the 
primary mineral sector. Environmental issues are likely 
to assume an increasing role in Turkey's domestic 
affairs. Lengthy mine-permitting procedures could lessen 
exploration interest in the country. 


iText prepared Sept. 1995. 
2Where necessary, values have been converted from Turkish lira (TL) to U.S. dollars 


at the rate of TL29,609-US$1.00. The average exchange rate in 1993 was 
TL10,985 =US$1.00. 

*Ersecen, N. Known Ore and Mineral Resources of Turkey. MTA Bull. 185, 1989, 
108 pp. 
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General Directorate of Mines 
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(Maden Genel Müdürlüğü) 

Ihlamur Sokak No. 2, Maro Han 

Sihhiye, Ankara 

Turkey 
General Directorate of Petroleum Works 

(Petrol İşleri Genel Müdürlüğü) 

Ziya Golkalp Cad. No. 41 Yenişehir 

Ankara, Turkey 

Telephone: 90-312-435-4578 
Istanbul Mineral and Metal Exporters’ Association 
(Istanbul Maden ve Metaller Ihracatcilari Birliği) 
Inónü Cad. Devres Han No. 96 

Kat. 3-4-5, 80090 Gimiigsuyu—Taksim 
Istanbul, Turkey 

Telephone: 90-212-293-4010 

Fax: 90-212-293-3329 and 293-8607 

Mineral Research and Exploration General Directorate 
(Maden Tetkik ve Arama Genel Müdürlüğü) 
Eskisehir Yolu Uzeri Balgat, 

06520 Ankara, Turkey 

Telephone: 90-312-287-9159 
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Fax: 90-312-287-9151 
State Institute of Statistics _ 

(Т.С. Başbakanlık Devlet Istatistik Enstitüsü) 
06100 Necatibey Cad. 114 

Ankara, Turkey 

Telephone: 90-312-425-8442 
Turkish Iron and Steel Producers Association 
(Demir-Çelik Üreticileri Derneği) 

Meşrutiyet Cad. No. 5/14 06640 

Kızılay, Ankara 

Turkey 

Telephone: 90-312-417-1647 

Fax: 90-312-417-5544 

Turkish Ministry of Energy and Natural Resources 
(T.C. Enerji ve Tabii Kaynaklar Bakanlığı) 
Emek Mah., Konya Yolu 

No. 2 Beştepe, 

06520 Ankara, Turkey 

Telephone: 90-312-213-4951 

Fax: 90-312-213-8451 


TABLE 1 
TURKEY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum: 
Bauxite 3/ 773 484 r/ 420 538 r/ 44S 4/ 
Alumina: 
Gross weight 177 159 156 169 155 4/ 
Al content 93 83 82 88 81 4/ 
Metal, smelter metric tons 60,900 $5,800 58,600 58,500 59,700 4/ 
Antimony: 
Ore, mine output: 
Gross weight do. 9,000 5,650 r/ 5,070 2,100 2,000 
Sb content do. $52 r/ 288 r/ 309 111 r/ 100 
Concentrates: 
Gross weight do. 613 394 218 93 90 
Sb content do. 367 236 e/ 131 œ 59 r/ $5 
Regulus e/ do. 84 4/ - — — == 
Cadmium do. 46 22 23 31 22 4/ 
Chromite: 
Gross weight (34% to 43% chromic oxide) 1,200 1,370 r/ 759 767 r/ 1,120 4/ 
Salable product 836 940 e/ 531 642 1/ 800 
Copper: 
Mine output (exclusive of pyrite): 
Gross weight 4,020 3,840 r/ 3,160 3,340 r/ 3,440 4/ 
Cu content of ore 40 42 r/ 39 r/ 39 r/ 40 
Cu content of pyrite e/ metric tons 1,000 920 620 500 500 
Concentrates (exclusive of pyrite): 
Gross weight 179 178 r/ 143 140 140 
Cu content 33 29 r/ 27 e/ 24 1/ 23 
Metal: 
Smelter output metric tons 25,200 32,400 31,600 39,600 r/ 36,000 4/ 
Refined e/ do. 84,200 80,800 104,000 r/ 92.400 r/ 83,000 4/ 
Gold, byproduct of base metals refining e/ 5/ kilograms 1,010 970 1,250 1/ 1,110 r/ 996 
Iron and steel: 
Iron ore: 
Gross weight 4,930 4,960 1/ 5,920 6,480 r/ 6,650 4/ 
Fe content e/ 2,690 4/ 2,400 r/ 3,200 3,320 г/ 3,400 
Metal: 
Pig iron and ferroalloys: 
Ferrochromium metric tons 62,040 84,700 85,800 90,000 97,600 4/ 
Ferrosilicon do. 5.230 1,740 1,250 4,680 r/ 5,000 
Pig iron and other ferroalloys 4,830 4,590 4,510 4,350 4,600 4/ 
Steel, crude including castings 9,320 9,340 10,300 11,800 r/ 12,100 4/ 
Lead: 
Mine output, Pb and Pb-Zn ores: 
Gross weight 398 276 r/ 234 180 r/ 230 4/ 
Pb content 18 12 r/ 11 e/ 11 15 
Concentrates: 
Gross weight 34 24 r/ 28 e/ 8 r/ 9 
Pb content 11 8 r/ 7 ef 3 r/ 3 
Metal, refined e/ 9 9 9 5 $ 
Manganese ore, gross weight 6/ metric tons => 500 10,000 r/e/ 37,500 r/ 40,000 
Mercury kilograms 59,700 25,100 5,000 ~ == 
Silver, mine output, 7/ Ag content e/ do. 52,500 63,800 103,000 103,000 ` 65,000 


See footnotes at end of table. 


TABLE 1--Continued 


TURKEY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 
METALS--Continued 
Zinc: 

Mine output, Zn and Pb-Zn ore: 

Gross weight 

Zn content 
Concentrates: 

Gross weight 


Zn content e/ 


Metal, smelter, primary metric tons 


INDUSTRIAL MINERALS 
Abrasives, natural: Emery metric tons 
Barite, run of mine 
Boron minerals: 
Run of mine 
Concentrates 


Cement, hydraulic 

Clays: 
Bentonite metric tons 
Kaolin 
Other 


Feldspar, run of mine 
Fluorspar e/ 


Glass, crude 
Graphite, run of mine metric tons 


Gypsum, other than that for cement 

Lime 8/ 

Magnesite, run of mine 

Meerschaum 9/ kilograms 
Nitrogen: N content of ammonia 

Perlite, run of mine 


Phosphate rock (salable product) 
Pumice 10/ 


Pyrites, cupreous, gross weight 


Salt, NaCl, all types 
Silica sand, washed product 
Sodium compounds, n.e.s.: 
Soda ash (trona) e/ 
Sulfate, concentrates 
Stone: 
Dolomite 
Limestone, other than for cement 
Marble e/ 
Quartzite 
Strontium minerals: Celestite: 
Run of mine 
Concentrates 
Sulfates, n.e.s.: Aluminum sulfate (alunite) 
Sulfur: 
Native, other than Frasch 


S content of pyrites 


Byproduct: 
Petroleum 


Other e/ 
Total e/ 


metric tons 


Talc 
See footnotes at end of table. 


metric tons 


1990 


r/ 


r/ 


1991 


r/ 


r/ 


r/ 
r/ 


1992 


r/ e/ 


4/ 


r/ 


1993 


r/ 


r/ e/ 


r/ 


r/ 


r/ e/ 


r/ 
r/ 


1994 e/ 


1,200 


29,400 4/ 


400,000 
220 
650 


1,500 
415 


385 
170 


375 
11,000 
750 
1,500 


4/ 


TABLE 1—Continued 
TURKEY: PRODUCTION OF MINERAL COMMODITIES l/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1990 1991 1992 1993 1994 e/ 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural 270 139 г/ 250 309 r/ 88 4/ 
Carbon black e/ 25 30 35 35 4/ 35 
Coal: _ 
Hard coal, run of mine 5,630 5,210 5,230 4,610 r/ $,520 4/ 
Lignite, run of mine 46,900 50,800 r/ 50,400 51,400 r/ 56,900 4/ 
Coke and semicoke 3,440 3,380 3,260 2,900 r/ 3,030 4/ 
Gas: 
Natural, marketed million cubic meters 212 203 198 200 r/ 184 4/ 
Coal, manufactured do. 40 43 39 35 e/ 35 
Petroleum: 
Crude 11/ thousand 42-gallon barrels 26,600 31,900 30,700 27,900 г/ 26,400 4/ 
Re ucts: 
Liquefied petroleum gas do. 7,850 7,740 7,760 8,200 r/ 8,500 4/ 
Gasoline do. 22,300 22,500 23,800 27,800 r/ 29,500 4/ 
Naphtha do. 12,500 9,500 10,600 10,600 r/ 10,800 4/ 
Jet fuel do. 4,950 4,430 5,500 9,020 r/ 10,400 4/ 
Kerosene do. 1,290 1,140 1,130 1,280 r/ 820 4/ 
Distillate fuel oil 12/ do. 49,100 47,700 49,600 54,100 r/ 55,200 4/ 
Lubricants do. 1,980 1,800 1,990 2,000 e/ 2,000 
Residual fuel oil do. 56,500 56,900 57,700 58,000 r/ 50,600 4/ 
Asphalt do. 4,370 5,280 5,660 7,810 г/ 5,390 4/ 
Re fuel and losses do. 4,810 4,910 5,690 5,700 e/ 5,700 
Unspecified do. 961 505 1,320 1,000 e/ 1,000 
Total do. 167,000 162,000 171,000 186,000 r/e/ 179,910 


e/ Estimated. r/ Revised. 

1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 

2/ Table includes data available through Aug. 15, 1995. Large quantities of construction materials (clay, sand and gravel) are quarried, as are 
limestone and gypsum for cement manufacture; however, information is inadequate to make accurate estimates of output levels. 

3/ Data are for public sector only. Data for private-sector production are not available, but production was believed to have been about 30,000 mt/a 
only and was reported to have ceased after 1991. 

4/ Reported figure. 

5/ Data are estimated content of Turkish copper refinery tankhouse slimes. 

6/ Does not include manganiferous iron ore from the Deveci Mine, production of which amounts to several hundred thousand tons annually and 

has a manganese content of 396 to 5%. 

7/ Includes estimated content of base metals refinery tankhouse slimes. 

8/ Data are lime produced for steel production and do not include the widespread artisanal production of lime for whitewash and for sanitation purposes. 
9/ Data are based on reported units of 50-kilogram boxes. 

10/ Turkish pumice production is officially reported in cubic meters and has a density reported to range from 0.5 to 1.0 ton per cubic meter. Values 
in this table have been converted using 1 cubic meter-0.75 ton. 

11/ Data are reported in metric tons and have been converted to barrels using 7.161 bbl/mt. 

12/ Diesel fuel and special heating oil. 


Major commodities 


Aluminum and bauxite 


Do. 


TABLE 2 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 
major equity owners! ? 
Etibank Milas Boksit Isletmeleri 
Müdürlüğü (Etibank, 100%) 
Etibank Seydişehir Alüminyum 

Tesisleri Müessesesi 


Müdürlüğü (Etibank, 100%) 


do. 


Location of main facilities 
Open pit mine at Milas, 
127 kilometers 
southwest of Denizli 
Doğankuzu and Mortaş 
bauxite mines at 
Madenli, 25 kilometers 
south of Seydişehir 
Alumina refinery and 
aluminum smelter at 


Seydişehir 


Annual capacity 


150 diaspore. 


450 bauxite. 


200 alumina, 
60 aluminum. 


Barit Maden Türk A.Ş. 


Mines near Sivas and 
Adana 


220 ground barite. 


Baser Maden Sanayi ve Ticaret 


Do. 


A.Ş. 
Emas Endüstri Mineralleri A.Ş. 


Etibank Beyşehir Barit Isletmesi 
(Etibank, 100%) 


Etibank Antalya 
Elektrometalurji Sanayi 
İşletmesi Müessesesi 
Müdürlüğü (Etibank, 100%) 


Mines at Isparta and 
Konya 

Mine at Muş 

Mine at Beyşehir, 72 
kilometers southwest of 
Konya 

Grinding plant at Antalya 


90 ground barite 


100 ground barite 
70 barite ore. 


100 ground barite. 


Polbar Barit Endüstrisi A.Ş. 


Boron minerals 


Etibank Bigadiç Madencilic 
Isletmeleri (Etibank, 100%) 


Mine near Antalya 


Bigadiç, 38 kilometers 
southeast of Balıkesir 


120 ground barite. 


200 colemanite 
concentrate, 115 
ulexite concentrate. 


Etibank Emet Kolemanit 


Isletmeleri (Etibank, 100%) 


Espey and Hisarcık 
Mines near Emet, 62 
kilometers west- 
southwest of Kütahya 


500 colemanite 
concentrate. 


Etibank Kestelek Kolemanit 


Cement 


İşletmeleri (Etibank, 100%) 
Etibank Kırka Boraks 


Isletmeleri Müessesesi 
Müdürlüğü (Etibank, 100%) 


Kestelek, 80 kilometers 
west southwest of Bursa 

Kırka, 61 kilometers 
north of Afyon 


100 colemanite 
concentrate. 


500 tincal 
concentrate. 


Adana Çimento Sanayii T.A.Ş. 


See footnotes at end of table. 


(Army Mutual Fund), 
48.74%, other Government,’ 
47.28%) 


12 kilometers east of 
Adana 


1,850 cement. 


Major commodities 
Cement--Continued: 


Do. 


Do. 


Do. 


Do. 


Do. 


See footnotes at end of table. 


TABLE 2—Continued 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 
major equity owners! ? 
Akcimento Ticaret A.Ş. 


Aslan Çimento A.Ş. (Lafarge 
Coppée, 86%) 

Baştaş Başkent Çimento Sanayii 
ve Tic. A.Ş. 

Batı Anadolu Çimento Sanayii 
A.Ş. 


Çanakkale Çimento Sanayi A.Ş. 


Lafarge Coppée-Yibitaş 
Holdings ГУ (50% each) 

Denizli Çimento Sanayi A.Ş. 

Rumeli Çimento Sanayi ve Tic. 
A.S. 


Sabanci Group 


Set Group Holding (Soc. des 
Ciments Frangais, France, 
100%) 

Türkiye Cimento ve Toprak 
Sanayii Т.А.$. (CITOSAN) 
(Government,^ 100%) 


Etibank Sark Kromlan Isletmesi 
Müessesesi Müdürlüğü 
(Etibank, 100%) 

Etibank Üçköprü Maden 
Isletmesi Müessesesi 
Müdürlüğü (Etibank, 100%) 

Birlik Madencilik Ticaret ve 
Sanayi A.Ş. 


Location of main facilities 

Büyükçekmece, 30 
kilometers west 
of Istanbul 

Darıca, 40 kilometers 
southeast of Istanbul 

Elmadağ, 35 kilometers 
east of Ankara 

Bornova, 10 kilometers 
northeast of Izmir 

Near Ezine, 40 
kilometers south 
of Çanakkale 

Çorum, Sivas and 
Yozgat plants 

Denizli plant 

Bartın, Gaziantep, 
Trabzon, and Şanlıurfa 
plants 

Iskenderun, Mersin and 
Niğde plants 

5 plants in Marmara and 
Aegean coast regions 


9 plants 


Mines at Güleman, 40 
kilometers southeast of 
Elazığ 

8 mines in Göcek 
District, west of Fethiye 


Mines in Kayseri, 
Erzurum, and Erzincan 
Provinces 


Annual capacity 


2,750 cement. 


1,300 cement. 
1,320 cement. 
2,550 cement. 


2,000 cement. 


2,000. 
164. 

2,215 
2,500 


3,300 cement. 


5,015 cement. 


150 lump ore, 
70 concentrate. 


15 lump ore, 
30 concentrate. 


240 lump ore. 


TABLE 2—Continued 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operatmg companies and 


Major commodities ай кеу own! 3 Location of main facilities Annual capacity 
Chromium—Contmued: 

Chromite ores and Akpas Madencilik ve Paz. ve Mines in Erzurum, 200 lump ore, 
concentrates— Ticaret А.$. Erzincan, and Kayseri 70 concentrate. 
Contmued: Provinces 
Do. Bilfer Madencilik A.S. Mines in Kayseri and 100 lump ore, 

Sivas Provinces 45 concentrate.’ 
Do. Türk Maadin Sirketi (AS) Mines at Köyceğiz, 56 24 lump ore, 
kilometers northwest of 88 concentrate. 
Fethiye, and at 
Eskişehir 
Do. Dedeman Madencilik Turizm Kayseri Province 56 lump ore. 
Sanayi ve Ticaret A.Ş. 
Do. Egemetal Madencilik A.Ş. Mines in Bursa, Mersin, 35 lump ore, 
Eskişehir, and Erzurum 40 concentrate. 
Provinces 
Do. Pinar Madencilik ve Turizm Mines in Kayseri and 25 lump ore, 
A.S. . Adana Provinces 14 concentrate. 
Do. Akdeniz Madencilik Ticaret ve Adana 25 lump оге.° 
Sanayi A.Ş. 
Do. Other (9) private producers Mines in Köyceğiz, 114 lump ore, 
Bursa, Adana, 12 concentrate. 
Iskenderun, and 
Eskişehir Provinces 
Ferrochrome Etibank Elazığ Ferrokrom Ferrochrome plant, 50 150 high-carbon 
Isletmesi (Etibank, 100%) kilometers east of ferrochrome. 
Elazığ 
Do. Etibank Antalya Ferrochrome plant at 11 low-carbon 
Elektrometalurji Sanayi Antalya ferrochrome. 
Isletmesi Müessesesi 
Müdürlüğü (Etibank, 100%) 
Coal: 
Hard coal Türkiye Taşkömürü Kurumu Mines on 5 coalfields 7,000.° 
Genel Müdürlüğü (TTK) near Zonguldak 
(Government, 100%) 
Lignite Türkiye Kömür İşletmeleri 38 mines throughout 45,000.° 
Kurumu (TKI) (Government, Turkey 
100%) 
Do. Private-sector producers About 200 small mines 8,000.° 
throughout Turkey 


See footnotes at end of table. 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


Major cominodities 


Copper 


Do. 


Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Iron and steel: 
Iron ore 


Do. 


Do. 
Steel 
Do. 


See footnotes at end of table. 


TABLE 2—Contmued 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 
major equity owners! ? 
Etibank Küre Bakırlı Pirit 
Isletmesi Müessesesi 
Müdürlüğü (Etibank, 100%) 


Etibank Ergani Bakır Işletmesi 
Müessesesi Müdürlüğü 
(Etibank, 100%) 


Karadeniz Bakır Işletmeleri 
A.Ş. (Etibank, 99.91 €) 


Rabak Elektrolitik Bakır ve 
Mam. A.Ş. 


Sarkuysan Elektrolitik 
Bakır Sanayii ve Ticaret A.Ş. 


Er-Bakır Elektrolitik Bakır 
Mam. A.Ş. 


Türkiye Demir ve Çelik 
Isletmeleri Genel Müdürlüğü 
(TDCI) (Government, 100%) 


do. 


Bilfer Madencilik A.Ş. 
do. 
do. 


Location of main facilities 


Open pit copper and 
pyrite mine at Küre, 14 
kilometers south of 
İnebolu 

Open pit mine and 
smelter at Ergani, 59 
kilometers southeast of 
Elazığ 

Mine and concentrator at 
Murgul near Artvin; 
mines at Sürmene and 
Espiye near Trabzon 

Open pit Kutlular Mine 
near Trabzon 


Underground mine near 


Küre 


Smelter and acid plant at 
Samsun 


Istanbul 


Gebze, 40 kilometers 
west of Izmit 


Denizli 


Divriği Mines, 115 
kilometers northwest of 
Elazığ 


Deveci Mine at 
Hekimhan, 112 
kilometers west of 
Elazığ 

Mines near Divriği 

Iskenderun 

Karabük 


Annual capacity 


90 copper 
concentrate, 
460 pyrite 
concentrate. 

16 blister copper. 


175 copper 
concentrate,° 20 
blister соррег.° $ 


15 соррег 
concentrate.° 


95 ore.° 

38 blister copper. 
35 refined copper. 
70 refined copper. 


18 refined copper. 


3,000 run of mine 
ore;?^ 1,100 pellets; 
600 concentrate; 
500 lump ore. 


750 оге.° 


1,500 
2,200 crude steel. 
680 crude steel. 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


Major commodities 


Iron and steel— 
Continued: 


Steel-Continued: 


Do. 


Magnesite 


See footnotes at end of table. 


TABLE 2—Contmued 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 


major equity owners! ? 


Makina ve Kimya Endüstrisi 
Kurumu (MKEK) 
(Government, 100%) 

Ereğli Demir ve Celik 
Fabrikaları T.A.Ş. (Erdemir) 
(Government,? 46.53%, 
others, 53.47%) 


Colakoglu Metalurji A.S. 


Cukurova Celik Endiistrisi A.S. 


Diler Demir Celik Endüstri ve 
Ticaret A.S. 

Ekinciler Demir ve Celik 
Sanayi A.Ş. 


Habaş Sinai ve Tibbi Gazlar 
Istihsal Endüstrisi A.Ş. 

Izmir Demir Çelik Sanayi A.Ş. 
(ТОС) (Is-Bakansi, 60%, 
others, 30%) 

Kroman Celik Sanayii А.$. 


Metas Izmir Metalurji Fabrikasi 


T.A.S. 


Sivas Demir-Celik Isletmeleri 
A.S. 

Other (8) private-sector 
companies. 

CITOSAN Konya Krom 
Magnezit Tugla Sanayii A.S. 
(Government, 100%) 


Location of main facilities 


Kırıkkale, 62 kilometers 
east of Ankara 


Erepli 


Gebze, 40 kilometers 
west of Izmit 


Aliaga, 40 kilometers 
north-northeast of Izmir 
Izmit 


Arc furnace and 1 rolling 
mill at Iskenderun. 
Rolling mills at Adana, 
Karabük, and near 
Iskenderun (Payas) 

Aliaga 


do. 


Gebze, 40 kilometers 
west of Izmit 


Izmir 
Sivas 
Plants near Bursa, Izmir, 


and Istanbul 
Konya 


Annual capacity 


60 crude steel. 


2,000 crude steel. 


650 crude steel, 
1,050 semi- 
finished steel. 

2,000 semi- 
finished steel. 

310 semifinished 
steel. 

600 semifinished 
steel. 


600 semifinished 
steel. 


550 semifinished 
steel. 


420 semifinished 
steel. 

450 special and 
semifinished 
steel. 

450 semifinished 
steel. 

1,448 semi-finished 
steel. 

40 dead-burned 
magnesite, 38 
bricks, 12 mortar. 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


Major commodities 
Magnesite— Continued: 


Do. 


Do. 


Mercury metric tons 


Do. 
Petroleum and natural 
gas: 
Crude petroleum 
thousand 42-gallon 
barrels 
Do. do 
Do. do. 
Refined petroleum do. 
Do. do 
Do. do 
Do. do 
Do. do. 


See footnotes at end of table. 


TABLE 2—Continued 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 


major equity owners! ? 
CITOSAN Kümaş Kütahya 
Manyezit Işletmeleri A.Ş. 
(Government, 100%) 
Comag Continental Madencilik 
Sanayii Tic. A.Ş. 


Magnesit A.Ş. (Veitscher 
Magnesitwerke AG, Austria) 


Etibank Halikóy Maden 
İşletmesi (Etibank, 100%) 


Etibank Konya Çiva Isletmesi 
(Etibank, 100%) 


Türkiye Petrolleri Anonim 
Ortaklığı (TPAO) 
(Government, 100%) 


N.V. Turkse Shell (Royal 
Dutch/Shell) 


Other producers (private sector 
and in joint venture with 
TPAO) 


Türkiye Petrol Rafinerileri A.Ş. 


(TÜPRAŞ) (Government,? 
100%) 


Anadolu Tasfiyehanesi A.Ş. 
(ATAŞ) 


Location of main facilities 


Kütahya 


Mines at Tavşanlı, 40 
kilometers northwest of 
Kütahya, and near 
Bursa 

Mine at Margı, 50 
kilometers northeast of 
Eskişehir 

Mine near Odemis, about 
70 kilometers southeast 
of Izmir 

Mine at Sarayönü, 47 
kilometers north of 
Konya 


Production from 34 
fields, mostly 
in Diyarbakir, 
Gaziantep, and 
Siirt Provinces 
Production from 20 
fields, all in Diyarbakir 
and Siirt Provinces 
Production from 9 fields, 
mostly in Diyarbakir, 
Gaziantep and Siirt 
Provinces 
Refinery at Batman 


Refinery at Aliağa 
Refinery at Izmit 
OAR refinery at 
Kırıkkale 
Refinery at Mersin 


Annual capacity 


144 dead-burned 
magnesite, 46 
bricks. 

40 dead-burned 
magnesite. 


60 dead-burned 
magnesite. 


190 mercury.’ 


100 mercury.’ 


25,000.° 


5,000." 


3,500.° 


7,700 crude input. 


70,000 crude input. 
91,000 crude input. 
35,000 crude input. 


30,800 crude input. 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


Major commodities 
Petroleum and natural 
gas— Continued: 

Natural gas 
thousand cubic meters 
Do. do. 
Do. do. 
Phosphate rock 
Silver kilograms 
Strontium 
Sulfur 
Do. 


Zinc, smelter 


*Estimated. 


TABLE 2—Continued 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 
major equity owners! ? 


Türkiye Petrolleri A.O. 
(TPAO) (Government, 100%) 


do. 


do. 

Etibank Güneydoğu Anadolu 
Fosfatları İşletmesi (Etibank, 
100%) 

Etibank 100. Yil Gümüş 
Madeni İşletmeleri Müessesesi 
Müdürlüğü (Etibank, 100%) 


Barit Maden Türk A.Ş. 


Keçiborlu Kükürt Isletmesi 
Müessesesi Müdürlüğü 
(Etibank, 100%) 

Türkiye Petrol Rafinerileri A.Ş. 
(TUPRAS) (Government,? 
100%) 

Cinko Kurgun Metal Sanayii 
A.Ş. (CINKUR) (Etibank, 
99.91%) 


‘Turkish private-sector ownership unless otherwise noted. 
?Etibank refers to the 100% Government-owned group administered by Etibank Genel Müdürlüğü. 

"Shares are held by the Public Participation Fund Administration (PPFA) for eventual privatization. 
*CITOSAN operated all plants in 1994, but five were held by the PPFA for privatization. 
*Facilities were idle in 1994. 


Location of main facilities 


Camurlu Field, Siirt 
Province 

Hamitabat Field in 
Thrace 


Umurca Field m Thrace 

Open pit mine at 
Mazidağı, 30 kilometers 
northwest of Mardin 

Aktepe Mine near 
Gümüskóy, 20 
kilometers west- 
northwest of Kütahya 

Mine at Akkaya, 25 
kilometers south of 
Sivas 

Mine at Keciborlu, 30 
kilometers northwest of 
Isparta 

Recovery plants at 
company oil refineries 


Zinc-lead smelter at 
Kayseri 


Annual capacity 


800.* 
205,000.* 
10.° 


125 concentrate. 


75,000.* 


100 celestite 
concentrate.” 


55. 


23. 


34 zinc, 125 tons 
cadmium. 


THE MINERAL INDUSTRY OF 


‘TURKMENISTAN 


By Richard M. Levine 


The mineral industry of Turkmenistan is based 

primarily on the extraction of natural gas with 
production also of oil and a number of important 
industrial minerals, including clays, construction 
materials, gypsum, iodine and bromine, sodium 
compounds and sodium sulfate, sulfur and table salt. 
. Turkmenistan’s most important reserves are of natural 
gas, oil, and industrial minerals, including barite, 
bentonite, bromine, iodine, sodium compounds, and 
sulfur. Oil reserves are primarily along the Caspian Sea 
coast, while gas reserves are along the Caspian coast and 
in the northern and eastern parts of the country. 
Turkmenistan was actively soliciting foreign investment 
to develop its hydrocarbon reserves. 

Following Russia, Turkmenistan was the second 
largest producer of natural gas among the republics of 
the former Soviet Union (FSU). Turkmenistan, with its 
large production of natural gas and gas and oil reserves, 
had its own source of fuel and was able to achieve 
significant earnings from the export of natural gas. 

Industrial output in Turkmenistan reportedly decreased 
by 25% during 1994 after an increase in 1993.? In 
Turkmenistan's main mineral production sector, its 
natural gas industry, production in 1994 compared with 
1993 reportedly decreased by almost 50% to 35.6 billion 
cubic meters (m?).? Production of oil in Turkmenistan 
in 1994 compared with 1993 reportedly decreased by 8% 
to 4.1 million metric tons (Mmt).^ The oil refineries in 
Kransovodsk and Chardzhou processed 4.3 Mmt in 1994 
compared with 4.5 Mmt in 1993.5 

The Government of Turkmenistan also reported 1994 
production for the following: bischophite, 33,500 metric 
tons (mt); bromine, 158 mt; epsomite, 31,100 mt; 
iodine, 251 mt; sodium sulphate, 67,500 mt; native 
sulfur, 47,600 mt; and sulfuric acid, 69,000 mt. 

In November, Turkmenistan adopted a long-term 
program to develop its oil and gas industry that called 
for a large increase in production into the next century. 
The program projected a fivefold increase in oil 
production by the end of the decade, with oil production 
targeted to reach 28 million metric tons per year 
(Mmt/a) by the year 2000. The program also planned for 
the reconstruction of the Krasnovodsk oil refinery and 
the Chardzhou refinery which only began operations in 
1992. Refining capacity was projected to increase from 


its current level of 12 Mmt/a to 18 Mmt/a. Natural gas 
production was projected to reach 130 billion m? by the 
year 2000, almost double the current output. 
Turkmenistan was planning these increases with capital 
from joint ventures including western firms. 

The Turkmenistan Government planned in early June 
1994 to offer tenders on oil and gas reserves in seven of 
its largest geological tracts comprising 23 tender blocks 
covering about 1.5 million square kilometers. These 
blocks constituted about one-third of the country’s area 
for oil and gas reserves. Half of the blocks for tender 
are offshore in the Caspian Sea.° 

In 1994, Turkmenistan was preparing to embark on a 
limited program of privatization in trade and industry. 
Trade enterprises were to be sold at auction while small 
industrial enterprises with less than 100 persons would 
be bought by their employees or sold to citizens of 
Turkmenistan or foreigners. Enterprises with more than 
100 employees would be turned into joint stock 
companies with the state retaining a controlling interest.’ 

Regarding developments in the mineral sector, the Iran 
Industrial Company planned to build a kaolin clay 
enrichment plant in Nebit Dag with the capacity to 
produce 20,000 mt of marketable china clay. 
Turkmenistan imported considerable quantities of china, 
earthenware products, and packaging material that used 
kaolin from other FSU republics. This new plant 
reportedly will make Turkmenistan self-sufficient in 
kaolin.* 

Plans called for Turkmenistan to begin development of 
its own coal reserves in 1994 in order to eliminate its 
import dependency on other countries, particularly 
Russia and Kazakhstan. Turkmenistan was importing 
about 100,000 mt/a of coal. Development was planned 
of the Tuarkyrskoye deposit in the northwest, near the 
Kazakhstan border, with reported reserves of 800 Mmt. 
In 1994, Turkmenistan planned to begin development of 
the first section of the deposit with reserves of 25 Mmt 
tons at a depth of about 200 meters (m). A feasibility 
study for developing the deposit was being drafted by the 
Iranian Ministry of the Mining Industry, and Iran was 
assisting in development plans. After satisfying its own 
needs, Turkmenistan planned to export coal to nearby 
parts of Afghanistan, Kazakhstan, Russia, and 
Uzbekistan. 
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Construction began on the country's first steel mill, 
which would produce bars for reinforced concrete for 
export to other Commonwealth of Independent States 
(CIS) countries, Iran, and Afghanistan. The plant was 
being built in conjunction with a Turkish construction 
company." 

Turkmenistan was the largest producer of natural gas 
among the Central Asian countries of the FSU and was 
the second largest producer of gas in the FSU. Reserves 
of natural gas reportedly were 2.8 trillion m?, which 
reportedly would be sufficient for 30 more years of 
output at the current rate of extraction. The largest 
gasfields are the Dauletabad-Donmezskoye field, which 
had one-half of the country's proven reserves and 
accounted for almost one-half of the country's gas 
output; a number of fields in the Chardzhou and Mary 
regions; fields in western Turkmenistan; and offshore 
fields in the Caspian Sea, including the Barinov, 
Livanova-Vostochnaya Bank and the Shafag fields." 

More than 90% of Turkmenistan's gas, mostly light 
methane, was exported to Russia, Ukraine, and the 
Caucasus countries of the FSU. Because of a lack of 
payment from CIS countries, Turkmenistan had already 
or was considering suspending or curtailing gas exports 
to a number of these countries. All of Turkmenistan's 
gas exports were piped through Russia, which had 
exerted pressure on Turkmenistan to supply other CIS 
states with gas. 

It was announced that Turkmenistan entered into an 
agreement with an international consortium representing 
Iran, Kazakhstan, Russia, and Turkey to construct a 30 
billion-m?-per-year gas pipeline to export gas to 
European markets via Iran and Turkey. Turkemistan 
agreed to begin supplying Turkey with 15 billion m? of 
natural gas annually for a 30-year period commencing in 
1997 with the completion of the new pipeline." 
Turkmenistan also was considering plans to supply China 
and Japan with gas. This would require construction of 
a pipeline that would cross the territory of Kazakhstan, 
Uzbekistan, and China and pass along the shores of the 
Yellow Sea. The gas would be shipped to Japan by tankers." 
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Turkmenistan borders the Caspian Sea to the west, 
Iran and Afghanistan to the south, and Uzbekistan and 
Kazakhstan to the north. Turkmenistan is landlocked 
because the Caspian Sea lacks direct outlets to the 
world's oceans. Turkmenistan, slightly larger in area 
than the State of California, as of 1990 had 2,120 
kilometers (km) of rail lines and 23,000 km of 
highways, 18,300 km of which was hard surfaced. The 
terrain in Turkmenistan is flat to rolling sandy desert 
with dunes. Cotton was grown in the irrigated western 
region of the country where the Karakumskiy canal is 
fed by the Amu Darya River. 

Owing to its large reserves of natural gas, which 
apparently would be developed with the aid of foreign 
investment, Turkmenistan would be able to derive 
significant revenues from this industry as well as have 
adequate domestic fuel supplies. Turkmenistan’s 
revenues should increase further if Turkmenistan builds 
an alternate pipeline route that bypasses the countries of 
the FSU and enables Turkmenistan to more freely export 
natural gas and seek new export markets. Turkmenistan 
also has large reserves of sodium compounds, which it 
may be able to market both outside and within the 
countries of the FSU. 


‘Text prepared June 1995. 
"Interfax Business Report, Feb.7, 1995, p. 4. 
э——— ‚р. 5. 

4 ‚р. 5. 

SSummary of World Broadcasts, British Broadcasting Corp., Reading, 
England, SUW/0367, p. WD4, Jan. 20,1995, Interfax News Agency, 
Moscow, in English 1132 gmt, Jan 13, 1995. 

“Interfax Petroleum Report, Denver, Colorado, June 3-10, 1994, p. 12. 

f ‚ р. WB/1, May 20, 1994, ITAR-TASS, May 14, 1994. 

"Interfax Mining Report, Dec. 10-17, 1993, p. 4. 

*Selskaya zhizn, Moscow. Маг. 24, 1994, p. 5. 

Summary of World Broadcasts, British Broadcasting Corp., Reading, 
England, June 18, 1993, p. A/12, Radio Moscow World Service, June 13, 
1993. 

"Pravda, Jan. 18, 1995, p. 1. 

Interfax Business Report, Denver, Colorado, Nov. 3, 1994, p. 5. 

"Work cited in footnote 10. 


ТАВГЕ 1 
TURKMENISTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1992 1993 1994 

Bentonite 70,000 50,000 40,000 
Bromine 200 175 158 2/ 
Cement 1,000,000 1,000,000 800,000 
Gypsum 300,000 200,000 150,000 
Iodine 300 275 251 2/ 
Natural gas million cubic meters 60,000 65,000 35,600 2/ 
Petroleum 

Crude 5,200,000 4,400,000 4,100,000 2/ 

Refined 5,800,000 4,500,000 4,300,000 2/ 
Sodium sulfate 100,000 70,000 67,500 2/ 
Sulfur 300,000 50,000 47,599 2/ 
1/ Table includes estimates and data based on information available through June 30, 1995. 
2/ Reported figure. 

TABLE 2 


TURKMENISTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Location of main Annual 
Commodity Major operating company facilities capacity е/ 
Bentonite Oglaninskoye deposit Oglany 100,000 
Gysu Krasnovodsk deposit Krasnovodsk 250,000 
Do. Wastes from Gaurdak sulfur deposit Gaurdak | 400,000 
Iodine and Bromine Chelleken , Nebit Dag plants Cheleken, Nebit Dag NA 
Natural gas billion cubic meters Deposits: 
Achakskoye, Gygyrlinskoye, East and Northeastern, eastern southeastern, 90 
West Shatlykskiye, North and South and southwestern part of country total 
Naipskiye, Dauletabad-Donmezskoye 
Petroleum: Deposits: 
Crude Nebit Dag, Cheleken, Kum Dag, Southwestern part of country 5,500,000 
Koturtepmskoye, Barsa-Gelmesskoye, On Caspian Sea total 
Burunskoye, Kuydzhikskoye, 
Gograndagskoye, Okaremskoye, 
Kamyshldzhinskoye 
Refined Chardzhou refinery Chardzhou 6,000,000 
Krasnovodsk refinery | Krasnovodsk 5,000,000 
Sodium sulfate Karabogaz Sulfate Association Kara-Bogaz-Gol (Gararbogazkól)* Gulf 150,000 
Sulfur Gaurdak deposit Gaurdak 350,000 
e/ Estimated *New spellings in parenthesis. 


NA Not Available. 
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THE MINERAL INDUSTRY OF 


UKRAINE 


By Richard M. Levine! 


Ukraine was a large producer of a number of 
important mineral products, including coal, iron ore, 
manganese ore, steel, and ferroalloys. It also was a 
lesser producer of a number of other mineral products, 
including ilmenite and rutile-zirconium ores, nickel and 
mercury ores, uranium ore, titanium, magnesium, 
mercury and nickel metal, and a large number of 
industrial minerals, including graphite, potash, salt, 
dolomite and limestone fluxes, kaolin, quartz, and a 
variety of building materials. 

In 1994, reportedly, Ukraine's gross domestic product 
(GDP) decreased by 19% compared with 1993 while 
industrial output decreased by 27.7%. These decreases 
were sharper than in the previous 2 years when, 
reportedly, GDP decreased each year by about 15% and 
industrial output by less than 10% .? 


Environmental Issues 


Ukraine created by presidential decree a new Ministry 
for Environmental Protection and Nuclear Safety. The 
new ministry replaced two former agencies, the Ministry 
of Environmental Protection and the State Committee for 
Nuclear and Radiation Safety.? 


Production 


Ukraine in 1994 experienced a sharp fall in industrial 
output with production of iron and steel products falling 
2996 compared with 1993 levels.* Oil output, however, 
decreased only 1% compared with 1993 to 4.2 million 
metric tons (Mmt), and natural gas output decreased 5% 
to 18.3 billion cubic meters (m?).? 

Much of the country's mining and metallurgical 
capacity was idle some time in 1994, including capacity 
at 77 of the country's 122 beneficiation facilities, 25 of 
28 sinter plants, 14 of 16 pelletizing plants, 20 of 50 
blast furnaces, 40 of 67 open hearth furnaces, 6 of 33 
oxygen converter furnaces, and 25 of 67 rolling mills. 
One of the main reasons cited for the underutilization of 
capacity was drastic cuts in power supplies to 
enterprises. 


Trade 


In 1994, minerals and mineral products accounted for 


about one-half of Ukraine's exports, with metals forming 
the largest portion of these exports.’ Ukraine was 
deeply in debt for natural gas shipments owing, at 
yearend, Russia about $2.5 billion and Turkmenistan 


about $1.5 billion for gas imports.! Ukraine signed an 


agreement with Turkmenistan to import 20 billion m? of 
gas in 1995. Ukraine will pay for 60% of this gas with 
goods and the remaining 40% with hard currency.? 

In 1994, Russia piped 57.5 billion m? of gas to 
Ukraine for domestic consumption, and Russia was 
obligated to pipe 51.9 billion m? of natural gas to 
Ukraine in 1995." 

Ukraine passed a decree intended to stop Ukrainian 
exporters from selling at low prices resulting in 
antidumping investigations, suits, and actions. Actions 
against Ukrainian exports in the United States, Canada, 
and the European Union (EU) have been directed against 
items including titanium sponge, uranium, inagnesium, 
ferrochrome, artificial corundum, ferrosilicon, 
ferrochrome, 1nanganese silicate, and crude and rolled 
steel. The decree established a commission to study 
evidence contained in antidumping suits, to coordinate 
the work of government departments in investigating 
such suits, and to take action against Ukrainian 
businesses subject to anti-dumping suits.!! 


Structure of the Mineral Industry 


In 1993, 68% of industrial enterprises were owned by 
the state, and privatization in all spheres was proceeding 
at a slow pace. In November 1994, the President of 
Ukraine signed a decree slating 8,000 big- and midsize 
enterprises for privatization within a year. Employees 
would acquire between 70% to 10096 of the ownership 
of the enterprises, with remaining shares offered to 
Ukrainians to purchase with privatization vouchers, 
which were to be issued in Deceniber. Prior to the 
announcement of this program, Ukraine had privatized 
7,900 small enterprises and another 2,000 midsize and 
large enterprises. '” 

The country’s major iron ore and manganese mining 
industries, as well as its limestone mining industry for 
fluxing limestone, were organized into the Ukrrudprom 
Concern. This concern contained 44 enterprises, 
including transport, explosives, research, and auxiliary 
enterprises, and employed 140,000 persons. 
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The coal industry was managed by the Ministry for the 
Coal Industry while the oil and gas sectors were 
managed by the Gaskomneftegaz committee. The 
companies Ukrneft and Ukrgazprom, subsidiaries of 
Gaskomneftegaz, had the actual responsibility for 
extracting crude oil and natural gas, respectively." In 
January 1995, a State Committee for the Oil, Gas, and 
Oil Refining Industry of Ukraine was formed to improve 
the management in these sectors. ' 

All of Ukraine's enterprises engaged in the extraction, 
transport, and processing of oil and gas were slated to be 
privatized in 1995.5 


Commodity Review 
Metals 


Aluminum.—Aluminum production in 1994 reportedly 
decreased by 1.8% compared with 1993. Alumina 
production had fallen to 1.07 Mmt because of difficulties 
in selling alumina to Russian smelters.'é 

According to a program for the development of the 
aluminum industry approved in 1993, it was projected 
that the level of aluminum consumption in Ukraine 
would increase to 500,000 metric tons per year (mt/a) by 
the year 2000, and that commissioning new aluminum 
production capacity was of great importance. 

Ukraine had the capacity to produce 1,245,000 mt/a of 
alumina, 110,000 mt/a of primary aluminum, and 
165,000 mt/a of secondary aluminum. Secondary 
aluminum was produced at a number of secondary 
aluminum plants that were part of the joint ventures 
Intersplav, Ukrgermetand, and Obimet. Output of 
secondary aluminum had fallen sharply." 

Despite its production of primary and secondary 
aluminum, Ukraine experienced shortages of alloys and 
semifinished aluminum products that it previously 
received from Russia. Ukraine planned to increase 
production capacity for both primary aluminum and 
semifinished aluminum products. As part of this 
development, Ukraine planned to introduce improved 
environmental controls in aluminum production. 

Also, it was considered to be of great importance for 
Ukraine to participate in the development of the Dian 
Dian bauxite deposit in Guinea, owing to Ukraine's need 
to import raw materials for aluminum production.? The 
Zaporozhye aluminum plant, Ukraine's only aluminum 
producer, began purchasing equipment to modernize 
production from Italy's Fata SpA Association, including 
equipment for a planned facility to produce aluminum 
foil and packaging material.” 


Copper.—The Government of Ukraine announced a 
program to develop the country’s copper resources and 
construct metallurgical facilities to supply its industry 
with copper products. Ukraine had no copper mine 
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output in 1994. The program entailed conducting 
geological feasibility studies of reserves at the Prutov 
copper-nickel mixed sulfide deposit in Zhitomir region 
and of the Tyurilsko-Lukivskoye copper deposit in the 
Volhynia region. Plans for the development of the 
copper industry called for processing as much as 35,000 
mt/a of copper cathode at the Nikitovsky copper plant in 
Gorlovka in the Donetsk region and 20,000 mt/a of 
copper cathode at the Ukraine plant in Konstantinovka in 
the Donetsk region.”! 


Ferroalloys.—Ukraine was a major producer of 
ferroalloys, with more than 40% of the former 
U.S.S.R.’s electric furnace capacity. A large portion of 
Ukraine’s ferroalloy production was based оп 
domestically produced manganese, but Ukraine still had 
to import chrome and a large number of other alloying 
elements from other former republics. Ukraine produced 
more than 1.5 million metric tons per year (Mmt/a) of 
manganese  ferroalloys, which exceeded internal 
consumption and allowed for exports. 

More than 80% of the fornier Soviet Union's (FSU) 
manganese-containing ferroalloys was produced in 
Ukraine. Large exports of silicomanganese from Ukraine 
caused concerns in Western markets and led the EU to 
consider antidumping action. Much о? the 
silicomanganese was produced at the Nikopol ferroalloys 
plant that announced its shut down operations during the 
winter of 1993-94 because of energy shortages.” 

In the beginning of 1994, the U.S. International Trade 
Commission commenced an antidumping investigation of 
silicomanganese imports from Ukraine. On December 
6, 1994, it was reported in the U.S. Federal Register 
that the International Trade Administration of the U.S. 
Department of Commerce stated in a final determination 
that silicomanganese from Ukraine is being or is likely 
to be sold in the United States at less than fair value. 
Also, the U.S. International Trade Commission (ITC) 
determined that these imports of silicomanganese from 
Ukraine have materially injured or threaten material 
injury to the U.S. industry. However, this affirmative 
determination of the ITC did not result in the imposition 
of an antidumping order because the Government of 
Ukraine and the Department of Commerce concluded a 
suspension agreement on October 31, 1994, whereby 
Ukraine agreed to restrict the volume of direct or 
indirect exports of silicomanganese to the United 
States.” 


Iron and Steel.—In 1994, output of crude steel and 
steel products again fell sharply. In summer 1994, the 
Prime Minister announced a halt to all exports of ferrous 
scrap in order to try to stem the closure of steelmaking 
operations, which were severely short of scrap.” 

Ukraine's steel industry needed modernization because 
55% of steel still was produced in open-hearth furnaces; 


oxygen converters accounted for almost all the rest. 
Only about 8% of steel was continuously cast. 

Ukraine planned to modernize its steel industry, and a 
significant component of this modernization was to 
introduce better pollution control measures. The 
modernization program also called for closing inefficient 
steel mills and cutting the size of the work force. By the 
year, 2000 it was planned to reduce the work force by 
140,000 persons, and to reduce it by another 50,000 
persons by 2010.5 

Ukraine's steel industry sought alternative markets for 
its steel products as demand for steel fell sharply in the 
FSU countries. Ukraine sought markets in Africa, 
Europe, and the Far East while North Africa became a 
strong market for Ukrainian iron and steel products. 
Ukraine entered some foreign markets with low-priced 
steel, such as Lebanon, where imports were used in 
reconstruction.” Ukraine's iron and steel products were 
shipped to world markets from Black Sea ports and also 
from Baltic ports.” 

In February 1994, the EU approved a resolution 
imposing a provisional antidumping duty on Ukrainian 
iron that would take effect when Ukrainian iron was 
priced at less than 149 European currency units per 
metric ton on cost, insurance, freight (CIF) terms.” 


Iron Ore.—Ukraine in 1994 produced 51.3 Mmt of 
iron ore including 36.45 Mmt of iron ore concentrate, 
and 12.39 Mmt of pellets.? 

Iron ore production decreased considerably since the 
late 1980's, and the mines were working at far less than 
total capacity of 125 Mmt/a of iron ore. The iron 
content of direct-shipping ore averaged 58%, and the 
iron content of the concentrate averaged 65%. There 
were six main open pit mining and beneficiation 
complexes and four underground mining complexes. 
Approximately 7596 of the output was from open pits 
and the remaining 25% from underground mines. 
Ukraine exported about 25% of its output; the majority 
of exports went to FSU countries and to former Soviet 
bloc countries of Eastern Europe. Approximately 50% 
of this trade with former Soviet republics and bloc 
countries was on a barter basis. 

A month-long miners' strike in October in Ukraine's 
major iron ore mining region, the Krivoy Rog basin, 
reportedly caused disruptions in iron ore deliveries to 
consumers in Eastern Europe. In response, these 
consumers were considering pressing charges for 
damages and also were refusing to conclude delivery 
contracts for 1995.” 

Plans called for commissioning the Krivoy Rog 
pelletizing plant in southwest Ukraine in 1995. This 
plant, the construction of which started as a joint project 
of the U.S.S.R. and the Eastern European members of 
the former Council for Mutual Economic Assistance 
(CMEA), was planned to pelletize hematite ores stored 


in dumps from the Novokrivorozhskiy and Yuzhniy open 
pit mining and beneficiation complexes. After the 
breakup of the U.S.S.R. and the end of the CMEA, 
Germany backed out of the project, jeopardizing its 
completion. Apparently the project was expected to 
proceed without Germany. The plant would produce 
about 10 Mmt/a of concentrate with a 60% iron content, 
and 10 Mmt/a of pellets, with the fluxed pellets having 
a 60% to 62% iron content and the nonfluxed pellets a 
65% iron content.?! 


Manganese.—Ukraine in 1994 produced 2,979,900 
Metric tons (mt) of marketable manganese ore, 
considerably down from its former level of about 7.5 
Mmt/a in the late 1980's.? Exports comprised about 
10% of output, with the majority of the exports to 
former Soviet republics and the former Soviet bloc 
countries of Eastern Europe. Approximately 70% of 
manganese output was from open pit mines, and the 
remaining 3096 from underground mines. There were 
two major manganese mining and  beneficiation 
complexes in operation, the Marganets and 
Ordzhonikidze, that exploited the Nikopol deposit and 
the Tavricheskiy experimental industrial complex that 
had been created to develop the potential for exploiting 
the Bolshoy Tokmak deposit. Manganese was being 
produced from 12 mines and open pits, and beneficiated 
at 5 plants. 

More than 2.3 billion mt of manganese reserves 
reportedly were classified as confirmed under the Soviet 
reserve classification system. Of these reserves, 15.8% 
were oxide ores, 7.7% mixed oxide and carbonate ores, 
and 76.5% carbonate ores. The carbonate ores, which 
were difficult to process, were predominately in the 
Bolshoy Tokmak basin. 

A problem confronting Ukraine’s manganese industry 
was the relatively low quality of its ore compared with 
deposits in other countries. Ukraine’s oxide ores 
reportedly have an average 28.6% Mn content, the 
oxide-carbonate ores an average 25% Mn content, and 
the carbonate ores an average 20% Mn content. The 
average Mn content for all confirmed reserves is 
reportedly 23.9%. 

Along with production, reported manganese ore 
exports from Ukraine fell from almost 1 Mmt in 1988 to 
under 400,000 mt in 1993, with exports estimated to 
have fallen even further in 1994. Practically all of 
Ukraine’s exports went to FSU countries or to former 
Soviet bloc countries of Eastern Europe. 


Scandium.—Branches of the Vostochnyy uranium 
mining complex in the Dneproptrovsk, Kirovgrand, and 
Nikolayev regions reportedly began mining scandium. 
The Zheltye Vody uranium processing plant in Ukraine 
began industrial processing of the scandium оге.” 
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Titanium.—The Zaporozhye titanium and magnesium 
plant, Ukraine's only titanium producer, has a 20,000 
mt/a design capacity. ^ Although Ukraine produced 
practically all of the raw material for titanium production 
in the FSU, titanium sponge production reportedly 
ceased in 1994 at Ukraine's major titanium sponge 
producer, the Zaporozhye plant. Zaporozhye had been 
concentrating on titanium pigment production.» 


Mineral Fuels 


Ukraine annually requires 118 billion m? of natural gas 
and almost 60 Mmt of oil, but Ukraine only has the 
capacity to produce about 25 billion m? of gas and 5 
Mmt of oil annually. According to Ukraine's Ministry 
of Economics, the fuel industry was the number one 
priority sector in need of foreign investment. A list of 
priority projects for foreign investment was drawn up. 
These included renovation of the Shebelinsk gas 
processing plant; construction of a gas processing plant 
at the Poltava field; reconstruction of the gas transport 
system to improve pipeline transport; development of the 
Odessa gasfield in the northwestern Black Sea; 
construction of a complex to produce high-octane 
unleaded gasoline at the Drogobych oil refinery; and 
construction of an offshore oil refinery near Odessa.*’ 

Ukraine planned to increase its role as a transshipper 
of energy products to Europe. The Nation reached an 
agreement with Turkey to merge its pipeline network 
with one being built in Turkey for transporting Mideast 
petroleum to Europe, using the Odessa transshipment 
terminal and Ukraine's pipeline network to Europe. It 
was planned that Ukrainian experts would participate in 
the construction of the Turkish pipeline.’ 


Coal.—In 1994, coal production reportedly fell 19.4 96 
compared with 1993 to 95.3 Mmt. Output was about 
2596 below its target. Ukrainian coal production 
continued to decline, from 192 Mmt in 1988, to 164.8 
Mmt in 19906, to 115.7 Mmt in 1993. 

According to the Ukrainian Academy of Sciences, 
Ukraine required 170 million mt of coal annually for the 
full-scale operation of its thermal powerplants. Ukraine 
was exploring the possibility of replacing nuclear plants 
with powerplants using clean-burning coal technology.? 

The coal mines lacked money to provide needed 
investment and were behind in wage payments to 
workers. Lack of investment in the coal mining sector 
has prevented mine renovation; four of every five pits 
had operated for more than 25 years without renovation. 
Much of the industry was very old; 98 of Ukraine's 275 
coal mines were started before World War II and 50 
were started before the 1917 revolution. ^ 

There were approximately 50 open pits that were 
beyond salvaging and would have to be shut down. As 
part of Ukraine's program to close unprofitable coal 
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mines, 12 coal mines were slated for closure in 1995 
having a combined capacity of 3.4 Mmt/a of coal and 
employing 17,000 persons.*! 

According to Ukraine's Ministry of the Coal Industry, 
the coal mining industry could remain state-owned and 
in need of subsidies. The coal industry worked with a 
below-strength labor force and had experienced an 80% 
increase in mining accidents, which the Minister 
attributed to negligence rather than lack of poor 
equipment.* 

Nevertheless, Ukraine has explored reserves totaling 
57.7 billion mt of coal, including 19.1 billion mt of 
coking coal. According to Ukrainian assessments, the 
country's reserves were 23.6 billion mt and existing 
mines had reserves of 10.8 billion mt. However, some 
of these reserves are at great depths with thin seams and 
difficult mining conditions." Plans called for raising 
output to between 150 Mmt/a to 158 Mmt/a by 2005.“ 

To stabilize and increase coal output, investment was 
needed in mine renovation. The reserves in Ukraine are 
considered among the deepest and hardest to develop in 
the world. The dips were steep, and there was а 
propensity for methane explosions. Mechanization was 
not very advanced, and there was a great need for 
investment in this area. 


Nuclear Power.—Ukraine’s five nuclear powerplants 
have a total capacity of 12.8 million kilowatts. In 1994, 
nuclear powerplants reportedly produced 68,847,600 
kilowatt hours of energy totaling 34% of Ukraine's 
energy output. 

Practically all of Ukraine’s nuclear powerplants 
experienced a shortage of nuclear fuel. Ukraine mined 
uranium, but it had to be sent to Russia, which had 
facilities to process and enrich the fuel. 

In April 1994, it was announced that Ukraine's 
Government apparently decided to shut down the 
remaining nuclear reactors at the Chernobyl powerplant, 
although, according to a Ukrainian official, it could 
require a number of years to actually close the plant.“ 
Subsequently, in December 1994 it was reported that the 
Chernobyl plant was being upgraded, and the country 
would begin a program of intensive development of its 
nuclear power sector to relieve the severe energy crisis. 
A final decision regarding the status of Chernobyl 
apparently had not been reached. 

In 1994, Ukraine reported 2046 fewer violations in the 
nuclear power generation sector than in 1993, according 
to Ukraine's State Committee for the Use of Nuclear 
Power. There were 133 violations at nuclear 
powerplants, of which 21 were ranked at level 1 on the 
international scale, with the rest rated at zero." 


Petroleum.—Ukraine's crude oil production reportedly 
was about 4.2 Mmt in 1994, and Ukraine imported 


large quantities of oil for its petroleum refining industry. 
In 1994, Ukraine's oil refineries reportedly operated at 
only one-third capacity because of a lack of money to 
purchase oil. Ukraine's six refineries processed about 
20 Mmt of crude oil, but have a maximum capacity to 
process 62 Mmt/a. 


Uranium.—Ukraine, which reportedly has about 8% 
of the FSU's uranium reserves, planned to resume 
uranium production, according to a Government 
resolution "On Measures to Stabilize Energy Supply in 
the Economy," passed in May 1994. Production would 
resume at the Vostochnyy uranium mining complex, 
which reportedly has reserves adequate for more than a 
century of mining." The Vostochniy mining and 
beneficiation complex in Zheltye Vody reportedly had 
switched to producing iron ore concentrate, as a result of 
the collapse of the U.S.S.R. and the conversion of 
defense industry enterprises. Also, the State Nuclear 
Power Committee considered proposals to purchase 
equipment and licenses for technology for nuclear fuel 
production and the storage of processed fuel.” 

Ukraine planned to call a closed tender among four 
foreign companies to construct facilities to produce 
nuclear fuel. Although Ukraine had some enrichnient 
and processing facilities, it lacked the capability to 
produce fuel elements which it acquired from Russia. 


Reserves 


Ukraine has reserves of a wide range of metals, 
industrial minerals, and mineral fuel. Its major reserves 
are iron ore, manganese ore, sulfur, and coal. It also 
has significant reserves of graphite, mercury, nickel, 
potash, and a number of important industrial minerals. 
Information at present, however, is not adequate to 
estimate reserves for a nuinber of these mineral 
commodities. The reserves estimates that were available 
were assessed according to the Soviet reserve 
classification system, which is not comparable to the 
system used in the United States. 

The economic criteria used in this system were 
designed for a centrally planned economy that did not 
account for production costs in the same way as a 
niarket economy system. Minerals classified in this 
system as reserves would not necessarily correspond to 
the Western definition of reserve (i.e., material 
economically exploitable under present market prices 
with existing technology). 

For а full explanation of the Soviet reserve 
classification system, refer to the reserve section in the 
chapter on Russia, Bureau of Minews Minerals 
Yearbook, Vol. III, Mineral Industries of Europe and 
Central Eurasia, 1993. 


Infrastructure 


Ukraine, with an area about the size of Texas and a 


. population of more than 50 million people, is the second 


largest country to form out of the FSU. Ukraine shares 
borders to the north with Belarus and Russia, to the east 
with Russia, to the south with Moldova, and to the west 
with Hungary, Poland, Romania, and Slovakia. Located 
on the western border of the FSU, Ukraine has good 
railroad, highway, and pipeline connections with Eastern 
Europe, and to the south on the Black Sea, Ukraine has 
port facilities for trade on world markets. Major ports 
include Ilichevsk, Izmail, Kerch, Kherson, Mariupol, 
and Odessa. The Dnieper is the major river flowing 
through Ukraine to the Black Sea. A major gas pipeline 
network connects the major gas-producing regions of 
west Siberia in Russia to Ukraine, from which the gas is 
exported to European countries. 


Outlook 


Although it has one of the largest mineral industries in 
the FSU, Ukraine’s mineral industry faces great 
economic difficulties in making the transition to a market 
economy. Its coal industry, although it produced about 


4096 of the coal in the FSU, was in large part 


uneconomic, even in Soviet terms, because of the depth 
of the mines and the thinness of the seams. However, 
Ukraine began looking in 1994 more to its coal 
resources as a source of future doniestic fuel supply as 
it attempts to find alternatives to nuclear power. 
Ukraine began seeking ways to increase coal production, 
while introducing greater efficiency and safety in this 
sector. 

Its iron ore and manganese industries mine primarily 
low-grade or low-quality ore with which it will be 
difficult to compete on world markets, and its steel and 
ferroalloy industries are in need of modernization. If 
adequate investments are made, it may be possible to 
efficiently produce concentrates and products that meet 
world standards, but the cost of such investments will 
have to be assessed in terms of the potential profitability 
of these industries. The same issues apply to 
modernizing Ukraine's steel and ferroalloys industries. 
Nevertheless, Ukraine does have markets for its ferrous 
ore and metal in the FSU countries and the former 
Soviet bloc countries of Eastern Europe, and these 
markets, as well as other new markets could enable these 
industries to survive this transition period. 

Ukraine possesses undeveloped or underdeveloped 
resources of minerals that could offer as good if not 
better opportunities for future development. These 
resources include gold, graphite, titanium, and a wide 
range of industrial minerals. 

Given the large size of Ukraine's mineral industry, the 
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ear-term economic well-being of the country depended 
to a significant degree on the result of efforts to either 
invest in Ukraine's mineral industries, to make them 
competitive and profitable, or on developing means for 
downsizing these industries and converting production to 
other products. Major serious social and economic 
consequences could result if these mineral industries 
collapse without effective alternate programs in place to 
ameliorate the effects of such a transition. 
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ТАВГЕ 1 


UKRAINE: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


1/ Table based on information and data available through July 21, 1995. 
2/ Reported figure. 


3/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 


Commodity 1992 1993 1994 
METALS 
Alumina 1,200,000 1,200,000 1,000,000 2/ 3/ 
Aluminum: 
Primary 100,000 100,000 98,000 
Secondary 72,000 50,000 40,000 
Total 172,000 150,000 167,000 
Ferroalloy: 
Blast furnace: 
Ferromanganese 50,000 40,000 30,000 
Spiegeleisen 5,000 4,000 3,000 
Electric furnace: 
Ferromanganese 100,000 80,000 60,000 
Silicomanganese 1,000,000 700,000 600,000 
Ferrosilicon 500,000 500,000 400,000 
Ferronickel 50,000 50,000 40,000 
Other 40,000 40,000 30,000 
Total 1,700,000 1,400,000 1,160,000 
Iron ore 75,700,000 65,000,000 $1,300,000 2/ 
Magnesium 15,000 13,000 10,000 
Manganese: 
Marketable оге 5,820,000 2/3/ 3,800,000 2/ 2,979,900 2/ 
Mn content 1,850,000 2/ 1,350,000 2/ 1,050,000 2/ 
Mercury 100 80 60 
Pig iron 35,300,000 30,000,000 20,120,000 2/ 
Steel: 
Crude 41,800,000 2/ 3/ 32,400,000 2/ 3/ 23,798,000 2/ 
Finished 29,500,000 2/ 20,000,000 17,000,000 2/ 
Pipe 5,100,000 2/ 3/ 4,500,000 3,200,000 
Titanium: 
Ilmenite concentrates 200,000 180,000 150,000 
Metal 12,000 10,000 2,000 
Zino, metal 20,000 12,000 10,000 
Zirconium concentrates 75,000 70,000 65,000 
INDUSTRIAL MINERALS 
Cement 17,000,000 22,000,000 18,000,000 
Graphite 50,000 40,000 30,000 
Nitrogen : N content of ammonia) 1,300,000 1,200,000 1,000,000 
Potash: K2O content 225,000 200,000 175,000 2/ 
Salt 8,000,000 6,000,000 3,940,000 2/ 3/ 
Sulfur, native 800,000 600,000 392,000 2/ 
MINERAL FUELS AND RELATED MATERALS 
Coal 2/ 134,000,000 115,700,000 95,300,000 2/ 
Of which coking coal $4,900,000 $0,000,000 40,000,000 
Coke 27,500,000 25,000,000 17,000,000 2/ 3/ 
Natural gas thousand cubic meters 20,900,000 19,300,000 18,300,000 2/ 
Petroleum, crude 4,480,000 3/ 4,250,000 4,200,000 2/ 


ТАВГЕ 2 
UKRAINE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Commodi Major operating facili Location Annual capacity е/ 
Alumina Nikolayev refine Nikolayev kolayiv) 1/ 1,000,000. 
Do. aporozhye (Dneprovsk) refine aporozh 245,000. 
Aluminum, prims aporozhye (Dneprovsk) smelter do. 110,000. 
Coal: 
Hard Donets coal basin with about 225 mines Donetskaya (Donets'ka) 1/ 130,000,000. 


produces more than 90% of Ukraine's coal Dnepropetrovskaya (Dnipropetrovs'ka)1/ 
Luganskaya (Luhans'ka) 1/ oblasts 


Do. L'vov-Volynskiy basin produces remainder Western Ukraine 6,000,000. 
from 18 mines 
Brown Dneprovskoye Basin Central Ukraine 7,000,000. 
Dolomite Novotroitskoye, Severskoye mining Novotroitskoye deposit, Yamskoye 3,000,000 
administrations deposit (total). 
Do. Dokuchayevskiy Flux-dolomite complex Yelenovskoye and Stylskoye deposits 
aphite Zavalvevskiy graphite complex Zavalyeviskiy deposit 80,000. 
Iron ore Underground mining: 
Do. Krivbassruda production association with Kryvoy Rog Basin 30,000,000. 
16 mines 
Do. Eksplutatsionnaya Mine of the Zaporozhskiy do. 3,500,000. 
iron ore complex 
Do. Open pit mining: do. 90,000,000 
Yuzhniy, Novokrivorozhskiy, Tsentralnyy, (total). 


Severnyy, Inguletskiy, Poltaviskiy and 
Kamysh-Burunskiy mining. and benefici- 


ation complexes 

Magnesium Zaporozhye plant Zaporozhye 10,000. 
Do. Khlorvinil concern Kalush 20,000. 

Manganese ore, Ordzhonikidze, Marganets mining and Nikopol Basin 7,000,000. 
marketable beneficiation complexes (total). 
Do. Tavricheskiy mining and beneficiation Bol'shoy Tomak Basin 

complex (under development) 

Ferroalloys Nikopol ferroalloys plant Nikopol 250,000 (ferromanganese). 
Do. do. do. 1,200,000 (silicomanganese). 
Do. do. do. 3,000,000 (manganese sinter). 
Do. Stakhanov plant Lugansk NA (ferrosilicon). 

Do. Zaporozhye plant Zaporozhye 300,000 (ferrosilicon) 160,000 
(silicomanganese; 
NA (ferrochrome); МА 
(ferromanganese); 
40,000 (manganese metal 

Mercury Nikitovskiy mining and metallurgical Donets Basin 120. 

complex 

Nickel Pobuzhhskiy mining and metallurgical Pobuga region 10,000 

complex, comprising three open pit (ferronickel). 
mines and smelter 

Potash Khlorvinil production association, Pricarpathian region 300,000 (K20). 

Stebnik potash plant 

Steel, crude Azovstal plant Mariupol 7,000,000. 
Do. Donetsk plant Donetsk 2,000,000. 
Do. Kommunarsk plant Kommunarsk (Alchevs'k) 1/ 4,500,000. 
Do. oy Rog plant oy Rog 14,000,000. 
Do. Makeyevka plant Makeyevka 4,000,000. 
Do. Mariupol plant Mariupol 7,000,000. 
Do. Zaporozhya plant Zaporizhya 5,000,000. 

Sulfur Sera production association Rozdol mining complex mines, Rozdol, 1,500,000 


Soroks, Zhidachev Deposits. Yavorov (total). 
complex mines. Nemirov and Yazov 
deposits in L'vovskaya (L'vivs'ka) 1/ 


and Kiev (Kyyivska) 1/ oblasts 
See footnotes at end of table. 


Table 2-Continued 
UKRAINE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Commodity Major operating facility Location Annual capacity e/ 
Titanium, ilmenite and Irshanskiy mining and beneficiation complex Irsha River valley Verkhnedneprovsk 250,000 
zircon-rutile- Verkhnedneprovskiy mining and region (total). 
ilmenite ores metallurgical complex 
Titanium, metal Zaporozhye plant Zaporozhye 20,000. 
Uranium Zheltye Vody complex Northern part of oy Rog Basin NA. 
Zinc Ukrzink plant Konstantinovka (Kostyantynivka) 1/ 25,000. 


e/ Estimated . NA Not available. 
1/ New name or spelling given, if available, in parenthesis. 


TABLE 3 
UKRAINE: RESERVES OF MINERAL COMMODITIES 
FOR 1994 


(Thousand metric tons unless otherwise specified) 


Commodity Reserves 
Bentonite 112,400 
Clays, refractory 493,000 
Coal: 
Hard 49,000,000 
Brown 3,650,000 
Dolomite 439,000 
Graphite 96,500 
sum 441,000 
Iron ore 26 900 000 
Kaolin 294 000 
Limestone, for fluxing 2,720,000 
Manganese ore 2,210,000 


Potash 2,800,000 
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THE MINERAL INDUSTRY OF 


UNITED ARAB EMIRATES 


By Philip M. Mobbs!? 


The production of crude petroleum and natural gas was 
the most important facet of both the United Arab 
Emirates’ (UAE) mineral industry and the country’s 
economy in 1994. The country's gross domestic product 
(GDP) increased 396, from $35.6 billion? in 1993 to 
$36.7 billion in 1994.* Crude petroleum and natural gas 
accounted for approximately 80% of the Nation's income 
and slightly less than 40% of the country’s GDP. 
However, depressed oil prices resulted in lower-than- 
expected oil revenues for the country. 

Aluminum metal from Dubai, ammonia from Abu 
Dhabi, and cement manufactured in six of the seven 
emirates were significant in terms of production volume 
and export earnings. Dubai also was one of the world’s 
leading gold bullion importer and jewelry exporting 
center. 

All mineral resources were owned and controlled by 
the individual emirates and only loosely administered by 
the Federal Government. The Ministry of Petroleum and 
Mineral Resources coordinated Federal UAE activities 
with the international community. The Government 
continued to encourage the expansion of the country’s 
mineral production capacity. 

To increase non-oil income, customs duties were 
increased from 1% to 4% during 1994. However, iron 
and steel for the construction industry and unworked 
gold were excluded from the higher duties. A $27.24 per 
person annual residence tax was to become effective in 
1995, as were increased visa fees, transit fees, and 
departure taxes. 

The Federal Environment Authority (FEA), organized 
under Federal Law No. 7 of 1993, was responsible for 
combating pollution in the UAE. The FEA drafted new 
environmental legislation to combat oceangoing tankers’ 
oily bilges and tank blowdown discharges. Industrial 
companies’ dumping of noxious waste in the desert also 
was to be targeted and eliminated. 

Crude oil production, averaging approximately 2.2 
million barrels per day (Mbbl/d), was primarily from 
Abu Dhabi. Additional petroleum and gas production 
was from Dubai, Sharjah, and Ras al-Khaimah. 
Production was restrained by an Organization of 
Petroleum Exporting Countries (OPEC) quota. 

Although the variety and output of minerals produced 
was small, demand for domestic industrial minerals 


continued to grow. (See table 1.) 

The UAE in 1994 became the 117th member of the 
General Agreement on Tariffs and Trade (GATT). 

Crude oil and refined petroleum products were the 
principal mineral products exported. Japan was the 
primary customer for UAE petroleum and natural gas, 
buying almost 50% of produced petroleum, and most of 
Abu Dhabi Gas Liquefaction Co.’s (ADGAS) liquefied 
natural gas (LNG) and liquefied petroleum gas (LPG). 

Aluminum was exported primarily to Japan, South 
Korea, and Taiwan. Gold products were exported 
primarily to Asia and the Middle East. 

The Government was heavily involved in the mineral 
industry, owning majority shares in the aluminum, 
fertilizer, natural gas, petroleum production and refining, 
and the sulfur industries. It also had a significant 
presence in the cement industry. Nonetheless, private 
investor participation in the mineral sector continued to 
grow with the |Government’s encouragement. 
International petroleum companies were heavily involved 
in crude oil and natural gas development and 
infrastructure projects in Abu Dhabi. Expatriates 
accounted for about 75% of the Emirate’s labor force. 

Chromite mining in Fujairah by Derwent Mining Ltd. 
of Ireland continued. Portman Mining Ltd. of Australia 
had sold its interest in the project during 1992. 

The Dubai Aluminum Co. (Dubal) Ltd. recovered 
from the 1993 powerplant explosion and fire and new 
aluminum production reached record levels in 1994. 
Other metal operations in the UAE included the Ahli 
Steel Co., which had а 70,000-metric-ton-per-year (mt/a) 
steel plant for production of deformed reinforcing bar 
near Dubai; Solo Industries Ltd. Sharjah, which operated 
an 800-mt/a lead refinery for scrap recycling; and Lucky 
Recycling Ltd. Dubai, which melted copper scrap. At 
yearend 1994, a stainless steel bar plant was proposed 
for Dubai. 

Ruwais Fertilizer Industries (Fertil) continued to 
expand fertilizer exports. Fertil proposed to increase its 
annual ammonia production capacity by 25% to 500,000 
mt/a and urea production capacity by 15% to 600,000 
mt/a. Smaller fertilizer plants included a 219,000-mt/a 
plant at Ajman and the 6,000-mt/a Union Kemira plant 
at Jebel Ali, Dubai. Abu Dhabi National Oil Co.'s 
(ADNOC) subsidiary, National Chlorine Industries, 
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produced salt, chlorine, and caustic soda at its plant in 
Umm Al-Nar, Abu Dhabi. 

Expansion was underway at Fujairah Cement 
Industries in Dibba, Fujairah, and at Ras al-Khaimah 
Co. for White Cement and Construction Material in 
Khor Kywair, Ras al-Khaimah. A project to reduce 
environmental emissions commenced at Gulf Cement Co. 
at Al-Nakheel, Ras al-Khaimah. 

Costain Abu Dhabi was awarded a contract to build a 
barite and bentonite grinding plant during 1995. Silica 
sand demand would be expected to increase with the 
proposed 1995 construction of a 280-million-bottle-per- 
year glass factory in Dubai. Abu Dhabi Investment 
Company announced that it was investigating the 
feasibility of constructing a plate glass plant in the 
country. 

ADNOC began construction of an 80-metric-ton-per- 
day (mtd) Claus unit to augment sulfur recover at 
Habshan. Liquid sulfur was trucked to Ruwais where the 
construction of two additional 1,100-mt/d granulation 
units was proposed at yearend. 

The Government encouraged the expansion of 
production capacity to ensure that it could supply future 
world markets. According to a study by the Union of 
Arab Chambers of Commerce and Industry, the UAE 
was projected to increase sustainable capacity from 2.3 
Mbbl/d in 1991 to nearly 2.9 Mbbl/d by 1996. Gas 
production also was projected to expand to 4.8 million 
cubic meters per day (Mm?/d) from 3.5 Mm?/d. 

Domestic and international oil companies' investment 
in increase production capacity has included drilling 
infill wells, upgrading wellhead equipment, and adding 
oil and gas gathering facilities, such asnew trunklines, 
flowlines, and remote manifold stations. But the UAE's 
production was restrained by the OPEC quota and 
onshore fields in Abu Dhabi were required by the 
Government to cut back on production. Operations in 
Dubai and high-cost offshore fields were apparently 
allowed to produce at higher rates than the onshore Abu 
Dhabi concessions. 

In January 1994, ADNOC began operating the 
offshore Arzanah Field that the former operator, U.S.- 
based Amerada Hess Corporation, had relinquished in 
December 1993. 

Exploration continued in the UAE with Dubai 
Production Co. contracting for a marine seismic survey 
adjacent to its offshore Fateh Field and Geco-Prakla 
starting a 2-year contract to shoot seismic over 
ADNOC's onshore concessions. 

ADCO procured four additional wellhead platforms 
and associated facilities for the offshore Umm Al-Anbar 
Field. Bechtel Corp. of the United States was part of a 
joint venture that was contracted to upgrade the gas- 
processing facilities at Habshan. This $1.3 billion 
onshore gas development project for ADNOC will 
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further development of the Thamama B, C, and F sour 
gas reservoirs. A projected natural gas flow of 42 
Mm?/d is to be treated to recover condensate and sulfur.’ 

ADGAS doubled its Das Island gas-processing capacity 
to approximately 58 Mbbl/a with the construction of a 
third liquefied natural gas (LNG) production train on 
Das Island. The liquefaction train was completed in May 
1994 and began full production in September. Tokyo 
Electric Power Co. was to receive 50 Mbbl/a until 2019. 

Abu Dhabi's Supreme Petroleum Council appraised the 
proposed expansion of the Ruwais refinery. The project, 
estimated to ultimately cost between $1.3 and $1.9 
billion, had been studied and under consideration for 
more than 5 years. New condensate processing facilities 
and increasing distillation capacity to 270,000 bbl/d were 
proposed under the expansion. 

According to the Kuwait-based Organization of Arab 
Petroleum Exporting Countries (OAPEC), the UAE had 
estimated proven petroleum reserves of 98 billion bbl at 
yearend 1994. Proven natural gas reserves for the UAE 
were estimated in OAPEC's annual report to be 5.79 
trillion m^. Most of the UAE's hydrocarbon reserves 
were in Abu Dhabi. 

The Nation's four governmental power organizations 
had a total installed electricity generating capacity of 
5,500 megawatts. A number of gas-fired power and 
desalinization plants were under construction. 

The United Arab Emirates had an extensive crude oil 
and natural gas pipeline network. A 125-kilometer, 106- 
centimeter-diameter gas pipeline from Bab to the 
Taweelah B power station was under construction. 
Coastal petroleum terminals were at Ruwais, Jebel 
Dhanna, Port Zayed, and Umm Al-Nar in Abu Dhabi; 
Jebel Ali and Port Rashid in Dubai; and in Sharjah. 
Island or mooring buoy loading facilities were at Abu 
Al-Bukhoosh, Das Island, Delma Island, Mubarraz, and 
Zirku Island in Abu Dhabi; Fateh, Dubai; and Mubarak, 
Sharjah. | 

The country's port facilities and merchandising 
capabilities are expected to attract additional precious 
metal and stone companies and continue to expand on its 
transshipment commerce. 

Privatization, expanding economic interests, and 
Government interest should ensure growth for the 
mineral industry. Revenues from mineral fuels are 
expected to continue to be reinvested in diversification 
projects and downstream processing of higher valued 
materials. 


FT'ext prepared June 1995. 

?*Includes the following seven Emirates: Abu Dhabi, Ajman, Dubai, 
Fujairah, Ras al-Khaimah, Sharjah, and Umm al-Qaywayn. 

*Where necessary, values have been converted from Emirian dirhams 
(Dh) to U.S. dollars at the rate of Dh3.67=US$1.00. 

*Middle East Economic Digest. "Doing Business in Dubai," Apr. 7, 


1995, р. 4. Abu Dhabi Gas Liquefaction Company (ADGAS) 
01 & Gas Journal. "Abu Dhabi Sets Upgrade/Expansion of Gas P.O. Box 3500 


Facilities," V. 91, No. 14, Apr. 5, 1994, p. 25. Abu Dhabi, United Arab Emirat 


Major Sources of Information Telephone: (971) (2) 333-888 
Facsimile: (971) (2) 606-5456 


Abu Dhabi National Oil Company (ADNOC) 


P.O. Box 898 Major Publication 

Abu Dhabi, United Arab Emirates | | 

Telephone: (971) (2) 666-000 Arab Oil & Gas Directory 1994, Arab Petroleum 

Facsimile: (971) (2) 602-3389 Research Center, Paris, France, 1994, 616 pp. 
TABLE 1 


UNITED ARAB EMIRATES: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


ommoc QUOC OC JO ete DO/ 
Aluminum, metal, О ХХХ у 000 745.000 17,000 747 ОФ 
Cement, hydraulic 37 thousand tons 3,260 3,470 3,800 3,500 e/ 3,800 
mite - 


- 1,000 r/ e/ 20,000 r/ e/ 25,000 


ss weight 358,000 348,000 332,000 350,000 295,000 
con 295,000 286,000 275,000 288,000 243,000 
Urea: 
ss weight 496,000 517,000 506,000 e/ 520,000 e/ 540,000 
con 231,000 241,000 236,000 243,000 250,000 
Gas, natural: 
Gross million cubic meters 30,900 32,900 36,700 37,000 e/ 37,000 
p йо. 23,800 25,900 29,000 29,500 r/ e/ 29,000 
ypsum thousand tons 89 95 95 95 100 
ime Jo. 45 45 45 45 45 
Natural gas piant liquids | ihousand 47-gallon barrels 58,400 60,000 52,500 r/ 58,000 r/ 60,000 
Petroleum: 
Crude 5/ do. 773,000 890,000 836,000 800,000 805,000 
Кейпегу producís ‹ йо. 71,200 71,200 76,700 76,700 77,000 
ulfur, byproduct: ‹ Se Cx 1c ЫШАРА CM M CI CLR D CC ES 
rom petroleum refining 10,000 10,000 20,000 24,000 24,000 
rom natural gas processing 80,000 64,000 100,000 122,000 120,000 
stimated. г/г sed. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 

2/ Table includes data available through June 22, 1995. 

3/ In addition to the commodities listed, crude industrial minerals such as common clays, diabase, limestone, marble, shale, other 
construction stone, and sand and gravel gravel presumably are produced, but output is not reported, and general information is 
inadequate to make reliable estimates of output levels. 

4/ Includes white cement. 

5/ Includes lease condensate. 
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THE MINERAL INDUSTRY OF 


THE UNITED KINGDOM 


By Harold R. Newman! 


As a result of a rather complex geologic history, the 
United Kingdom has been well endowed with mineral 
resources. Metallic ore deposits were typically small and 
of relatively high grade. Mining of nonferrous minerals, 
particularly copper and tin, has been ongoing since the 
Bronze Age. Mine production of nonferrous minerals has 
been declining for the past 20 years as deposits were 
depleted. Although the exploitation of nonferrous 
minerals has become less significant, the processing of 
these minerals is the basis of a large and economically 
important industry. Because most ore bodies have been 
exhausted, the industry requires imports to satisfy its 
metallurgical requirements. 

The industrial minerals sector has provided a 
significant base for expanding the extractive industries 
and, in recent years, represented a shift in balance from 
the metallic mineral sector. United Kingdom companies 
have a substantial interest, both domestic and foreign, in 
the production of industrial minerals, such as aggregates, 
ball clay, china clay (kaolin), and gypsum. 

The offshore United Kingdom sector of the North Sea 
Oilfield, in its 30th year of activity, continued to be a 
significant player in the international oil and gas sector. 
As a result, the country has become a base for 
international oil companies and a major energy supplier 
to other countries. 


Government Policies and Programs 


The development and working of mineral deposits are 
subject to laws and regulations dating back to 1948 when 
the Town and Country Planning Act of 1947 introduced 
general planning control over the development of land. 
The current statute is the 1971 Act, as amended, which 
consolidates all earlier planning legislation and has been 
amended by various statutes. Mineral development is 
specifically addressed in the Town and Country Planning 
(Minerals) Regulations, 1971, and the Town and 
Country Planning (Minerals) Act, 1981. Minerals were 
defined in section 209 of the 1971 Act to include all 
minerals and substances in or under land of a kind 
ordinarily worked for removal by underground or 
surface workings, except it does not include peat cut for 
purposes other than for sale. 

Mineral rights to mineral fuels such as coal, 


petroleum, and uranium, belong to the state. Formerly, 
British Coal Corp. (BC) controlled almost all the mineral 
rights to the national coal reserves. This control now 
rests with The Coal Authority, which is authorized to 
license open pit and underground mines to the private 
sector subject to restrictions on size and the payment of 
royalty on the amount of coal produced. 

Most other mineral rights in Great Britain are privately 
owned. The exception is gold and silver, the rights to 
which are vested in the Royal Family and are referred to 
as Crown Rights. A different situation regarding mineral 
rights applies to Northern Ireland where, under the 
Mineral Development Act (Northern Ireland), 1969, the 
right to work minerals and the right to license others to 
do so is vested in the state, as opposed to private 
ownership. 

Currently, there is по national registry for mineral 
rights in the United Kingdom, except for hydrocarbons. 
This has created problems and is a matter of concern for 
the mining industry. Locating current owners of mineral 
rights on some properties can be a costly and time- 
consuming process. 


Production 


The significant event of 1994 was the passage of the 
Coal Industry Act of 1994, which allowed the 
government to set up a new agency, The Coal Authority, 
and authorized the privatization of BC. This was 
completed in December 1994. BC had been in the 
Government sector since 1947, when the industry was 
nationalized. BC consisted of six underground mining 
groups and the Opencast Executive, which was 
responsible for open pit mining. BC owned most of the 
coal reserves in the country and licensed and collected 
royalties from the privately owned mines. At yearend, 
22 underground mines and 32 open pit mines were in 
production. Open pit coal production continued strongly. 
In underground coal operations, production decreased as 
reserves were depleted even though overall productivity 
increased almost 17%. 

The steel sector's operations showed a moderate 
improvement as the demand for steel increased. British 
Steel (BS) was reportedly utilizing 76% of its production 
capacity. Production of tin concentrate continued from 
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the one remaining tin mine in Cornwall. 

Production of crude petroleum increased as 
redevelopment of the areas affected by the Piper Alpha 
drilling rig disaster and the gas explosion on the 
Cormorant A drilling platform were completed. (See 
table 1.) 


Trade 


The United Kingdom has shifted from being a net 
exporter of goods as recently as 1986 to being a net 
importer. Part of the reason for the weaker export 
performance has been problems in the United Kingdom 
sector of the North Sea Oilfield. Other contributing 
factors were adverse currency exchange rates with 
trading partners and a petroleum surplus. The United 
Kingdom foreign trade is dominated by petroleum. 

It was expected that the economy would experience a 
slow rate of growth and gradually move out of a 
recession. This could cause the demand for imported 
consumer goods to increase. 


Structure of the Mineral Industry 


The Department of Trade and Industry (DTI) has the 
responsibility to ensure a continuing supply of minerals 
for the country’s industry. DTI’s overview includes all 
nonenergy, nonconstruction minerals, including metallic 
ores and such industrial minerals as barite, china clay 
(kaolin), fluorspar, high-grade limestone, potash, salt, 
and silica sand. 

The Department of Energy (DOE) was formerly 
responsible for mineral fuels that included coal, natural 
gas, and petroleum, and also for issuing licenses for the 
exploration, appraisal, and production of natural gas and 
petroleum. The responsibility for these DOE functions 
was absorbed by DTI. A new Metals and Minerals 
Branch was formed to oversee these activities. 

DOE remains responsible for minerals used in the 
construction industry. These include aggregates, brick 
and brick clay, cement and its raw material, dimension 
stone, gypsum for plaster, and sand and gravel. Both 
State and privately owned corporations produce minerals 
and mineral-based products. State ownership was mostly 
in the mineral fuels and nuclear power industry. 

In 1993, direct employment in the mineral industry, 
including quarrying, was about 100,000 workers. (See 
table 2.) 


Commodity Review 
Metals 


Aluminum.—Of the four primary aluminum smelters 
in the United Kingdom, three are owned and operated by 
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British Alcan Aluminium Ltd. The fourth smelter, 
operated by Anglesey Aluminium Ltd., is 51% owned 
by RTZ Corp. of the United Kingdom, and 49% owned 
by Kaiser Aluminum and Chemical Corp. of the United 
States. All of the aluminum smelters depend on imported 
alumina for feedstock. British Alcan’s bid for the 
Northeast Regional Coal Co., near its coal-fired 
Lynemouth smelter, was not accepted. 

The secondary aluminum metal industry in the country 
treats recycled aluminum and low-grade aluminum scrap, 
such as swarf. The main consuming sector for secondary 
aluminum ingot is the automotive industry. 


Gold.—Activities in gold exploration and development 

in the United Kingdom decreased in 1994. Northern 
Ireland, Scotland, and Wales continued as the three main 
areas of concentration by companies. Scotland was the 
most active area with several exploration licenses in 
effect. 
Ennex International PLC’s Cononish project near 
Tyndrum, about 96 kilometers (km) north of Glasgow, 
Scotland, received planning permission from the Sterling 
District Council. The project was to undergo final 
review by the Secretary of State for Scotland. Ennex had 
filed a planning application that specified ап 
underground mine, supported by surface facilities, and 
production of about 500 metric tons per day (mt/d) using 
shrinkage and blasthole mining methods. Initial access 
would be by a 1,000-meter-long adit. Gold would be 
recovered both in concentrate and doré. The capital cost 
was estimated by Ennex to be $20 million with a 
construction time of 1 year after approval of the 
planning application. 

The deposit was estimated to contain 514,000 metric 
tons (mt) of ore with an average grade of 9.4 grams per 
metric ton (g/mt) gold and 52.9 g/mt silver. The 
company was continuing a drilling program to locate 
additional ore zones at depth and to the west of the 
project. 

Omag Minerals Ltd. applied for planning permission 
for its open pit operation at Omag, Northern Ireland. 
The two-part inquiry concluded in November, and the 
Commission to the Inquiry was expected to send its 
recommendation to DOE by mid-1995. 

Drilling and trenching on a mineralized quartz vein 
reportedly outlined estimated reserves of 350,000 mt of 
ore with a grade of about 8 g/mt of gold and 29 g/mt of 
silver. Omag reported that this quantity was considered 
sufficient for about 7 years of production. 


Iron and Steel. —Production of iron ore was limited to 
a small amount of hematite ore mined by Egremont 
Mining Co. at the Florence Mine in Cumbria. 
Production of ironstone ceased after 1992. Primary steel 
production was based on imported iron ore, mainly from 


Australia and Brazil. 

BS's integrated steelworks were producing about the 
same level as last year. BS reported this was because of 
moderate steel demand and stiff competition in 
international markets where a sizable percentage of its 
products are sold. The U.S. Department of Commerce 
imposed a preliminary dumping duty of 71.84% on rail 
imports from BS. If this duty is upheld, it would 
seriously affect the export of rails by BS to the United 
States. This business amounts to about 1% of BS's 
general steels division's total sales. 


Lead and Zinc. —MIM Holdings (UK) Ltd. purchased 
the Avonmouth lead-zinc smelter from Pasminco Ltd. for 
about $72 million. The Avonmouth plant is the world's 
largest Imperial Smelting Process (ISP) smelter. The 
plant has a capacity of 55,000 metric tons per year 
(mt/a) of lead and 120,000 mt/a of zinc. MIM also has 
a joint-venture interest in an ISP smelter in Germany. 

The purchase of the Avonmouth plant could provide 
another in-house outlet for the bulk  lead-zinc 
concentrates produced from MIM's Mount Isa/Hilton 
complex in Australia. 


Tm.—Carnon Consolidated Tin Mines Ltd.'s South 
Crofty Mine, near Camborne, was sold to the Crew 
Group of Canada. South Crofty produces about 180,000 
mt/a of ore averaging 1.33% tin. The ore is sent to 
Carnon's Wheal Jane mill near Truro for treatment 
which produces a 58% grade of tin concentrate. Most of 
the concentrate was exported to Malaysia. 


Industrial Minerals 


DOE has made proposals to limit the growth of land- 
based quarrying in England and Wales by 20% during 


the next 20 years. The proposals included the expansion 


of coastal superquarries, such as Foster Yoeman Ltd.'s 
Glensanda quarry at Oban, Scotland, and the use of 
recycled material in construction. 

Redlands Aggregates Ltd. requested planning 
permission to develop a coastal superquarry at 
Lingarabay, Scotland. Redlands estimated the proposed 
quarry has reserves of 600 million metric tons (Mmt) of 
anorthosite. Capacity of the proposed project would be 
about 1 million metric tons per year (Mmt/a) and rising 
over a number of years to between 5 Mmt/a and 12 
Mmt/a. The planning inquiry was expected to be 
completed in mid-1995. 


Cement.—There were signs that the recession in the 
building and construction industry, which severely 
restricted raw material demand, appeared to be over. An 
upturn in house building suggested that the concrete 
block market may be one of the first to recover. The 


block market has been the largest outlet for concrete 
products. 

Castle Cement Ltd., with more than 25% of the 
domestic market, reportedly was operating at nearly full 
capacity. Castle has taken steps to improve operational 
efficiency through rationalization, cost reduction, and 
increased flexibility and has centralized its activities with 
the development of a national, rather than a works- 
based, management structure. 


Clays.—The United Kingdom was the leading world 
producer and exporter of ball clay, as well as the 
world's largest exporter and second-largest producer, 
after the United States, of kaolin (china clay). Watts, 
Blake, Bearne & Co. PLC (WBB) was the country's 
largest producer of ball clay. English China Clays PLC 
(ECC) was the largest producer of kaolin in the United 
Kingdom and one of the major producers worldwide. 

All mining of ball clay was carried out in Dorset and 
Devon Counties in the southwest area of the United 
Kingdom. WBB Devon Clays Ltd. is responsible for the 
ball clay operations of WBB. The division operated 
seven open pit mines and three underground mines that 
have a total combined output of 450,000 mt/a of crude 
ball clay. 

ECC Ball Clays Ltd. is responsible for the ball clay 
operations of ECC. The division operates five quarries, 
three underground mines, and two open pit mines with 
a combined output of 450,000 mt/a of crude ball clay. 
Seventy percent of the output was exported. 

ECC completed its rationalization and restructuring 
activities and was focusing its efforts on industrial 
minerals and construction materials, with the main 
emphasis on ball clay, kaolin, and aggregates. ECC 
operated 20 open pit kaolin mines, 18 of which are in 
Cornwall. 

ECC International Ltd. operated three underground 
mines and five quarries in the Wareham Basin in Dorset; 
four quarries and one underground mine in the Bovey 
Basin in south Devon; and three open pit mines in the 
Petrockstowe Basin in north Devon. Total production 
was about 350,000 mta. Sixty-five percent of this 
production is from the Bovey Basin. 


Fluorspar.—Fluorspar mining was concentrated in 
Derbyshire from the Southern Pennine deposit, and the 
major producer was Laporte Industries PLC. Laporte 
operates two underground mines and one open pit mine. 
The latest operation, the Milldam Mine, came on-stream 
in 1992. The company expected the mine to produce 
85,000 mt/a of ore grading 45% to 50% СаЕ,. The ore 
is processed at Laporte's Cavendish Mill near Sheffield. 

The only other major producer was Swan Industrial 
Minerals Ltd., working the open pit fluorspar-barite 
deposits acquired from the former Deepwood Mining 
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Co. Ltd., which went into receivership at yearend 1993. 


Gypsum.—British Gypsum Ltd. (BG), the subsidiary 
of BPB Industries PLC, was the major producer of 
gypsum in the United Kingdom. The company has mines 
in Cumbria, Leicestershire, Nottinghampshire, 
Staffordshire, and Sussex that produce about 3 Mmt/a of 
gypsum. With few exceptions, all of this material goes 
to supply the domestic market. 

BG has completed its $187-million capital investment 
program. This included a new mine and a 600,000-mt/a 
plant at Barrow-upon-Soar and refurbishing plants at 
Robertsbridge and Kirkby Thore. BG closed its Gotham 
and Fauld plasterboard plants and commenced 
construction on facilities at Kirkby Thore and East Leake 
to process desulfured gypsum from power stations. 


Potash.—Cleveland Potash Ltd. (CPL) operated the 
Boulby Mine in Yorkshire and was the only potash 
producer in the United Kingdom. The company also 
mined rock salt, as a coproduct, from an underlying 
seam in the Boulby Mine. Production was about a 2:1 
potash-to-salt ratio. CPL was continuing with a $10- 
million capital investment program to improve recovery 
at the Boulby Mine. 


Salt.—Imperial Chemical Industries PLC (ICI) was the 
largest salt producer in the United Kingdom. ICI 
operated the Winsford Mine in Cheshire, one of the 
largest underground mines in the United Kingdon. 
Rock salt was mined at the Winsford Mine, which has a 
capacity to produce 2 Mmt/a. ICI also produced vacuum 
salt at its Weston Point facility, the world’s largest 
single-stream vacuum evaporation operation with a 
capacity of 1.1 Mint/a. Brine salt was produced at the 
Holford, Preesal, and Saltholme facilities for the internal 
manufacture of chlorine, caustic soda, and synthetic soda 
ash. 

British Salt Ltd. was the major white salt producer. 
The company produced salt, from solution mining, at the 
Warmington brine field. This was processed at its 
Middlewich plant, which has a capacity of 825,000 mt/a 
of undried vacuum and pure dried vacuum salt. 

Irish Salt Mining & Exploration Co. Ltd. produced 
rock salt from an underground mine at Kilroot, in 
Northern Ireland, which has a capacity of 300,000 mt/a. 
The company was an important producer of deicing salt. 


Sand and Gravel.—TMC Pioneer Aggregates Ltd., a 
joint-venture operation between Pioneer Aggregates 
(UK) Ltd. and TMC Ltd. was developing what was 
expected to be the largest sand and gravel operation in 
the United Kingdom. Production was planned to be 
between 1 Mmt/a and 2 Mmt/a. The quarry, at 
Boreham, Essex, covers 480 hectares (ha) with estimated 


910 


reserves of 34 Mmt. Pioneer Aggregates owned 26 
quarries in the United Kingdom. 


Slate.—Most of the slate mining activities in the 
United Kingdom was in north Wales, with additional 
mining operations in Cornwall and the Lake District. 
Penrhyn Quarries Ltd., Bangor, north Wales, was the 
largest slate operation, producing around 25,000 mt/a. 
of roof slate. The quarry, measuring 2415 meters (m) by 
805 m, was considered to be the world’s largest slate 


. quarry. Penrhyn produced more than one-half of the 
. United Kingdom's entire production of roofing slate. 


The company exported about two-thirds of its 


production. 


Talc.—Alex Sandison & Sons Ltd. was the only 
producer of talc in the United Kingdom. Sandison 
produced from 12,000 to 14,000 mt/a of low-grade talc, 
containing up to 50% magnesium oxide, from an open 
pit operation at Unst, Shetland Islands. The ore was 
processed by Fordamin Co. Ltd at its plants at Yate and 
Stockton. The ore is ground to 300 mesh and is used in 
fertilizers, ceramics, and general fillers. 


Mineral Fuels 


Coal—At the end of 1994, 22 underground mines were 
operated by BC compared with 50 the previous year. 
Another 45 open pit mines were operated by contractor 
companies. 

Since the 1984-85 coal strike, BC has made substantial 
progress in improving its competitiveness: operating 
costs have been reduced by one-third, and output has 
risen to more than 5 mt per worker-shift. The total work 
force, in 1993, was reduced to about 60,000 from almost 
300,000 in 1980. Overall productivity in BC's mines 
was 17% higher as compared with that of 1990. 
Although productivity has shown an impressive rise, 
total production, as a result of reserve depletion, has 
been declining since 1983. 

All the mines of the Selby Complex, Yorkshire, are 
now in full production. The five separate mines are 
North Selby, Riccall, Stillingfleet, Whitemoor, and 
Wistow. Each of the five mines, with total production 
targeted at more than 11 Mmt, sends its output through 
two spine tunnels to a drift outside the extraction area. 
This was the largest such project in Europe. The Wistow 
Colliery was the first in Europe to mine more than 
100,000 mt of coal in a workweek. 

BC negotiated a 5-year contract to supply coal to the 
newly formed electric utilities, National Power and 
PowerGen. BC would supply 40 Mmt/a of coal for the 
first 2 years, and 30 Mmt for the remaining 3 years. The 
electricity industry accounted for 84% of BC's total 
sales. Coal contributed about 30% toward primary 


energy consumption. 


Natural Gas.—A group of seven petroleum and 
natural gas companies were studying the feasibility of a 
natural gas interconnection between the United Kingdom 
and continental Europe. The Government had indicated 
its support for the project in the context of the future 
integration of European trade in natural gas. The 243-km 
long, $425-million,  15-billion-cubic-meters-per-year 
(m?/a) capacity natural gas pipeline would be built from 
the Bracton terminal, Norfolk, to Zeebrugge, Belgium. 
The first natural gas likely to enter the proposed pipeline 
would come from the Britannia field jointly operated by 
Chevron and Conoco. Britannia, slated for production in 
1997, was the largest United Kingdom offshore gas field 
being developed. 


Petroleum.—The 15th Licensing Round took place in 
1994 with 29 blocks in the United Kingdom sector of the 
North Sea oilfields awarded by DTI to a consortium of 
34 companies. The 16th round was announced in 
November 1994 and bids for 164 blocks were to be 
submitted to DTI by March 1995. 

There were 62 offshore exploration and 21 appraisal 
wells drilled. A reduction in exploration activity resulted 
from changes in the United Kingdom tax regime, in 
particular owing to the petroleum revenue tax (PRT) and 
abolition of cross-field PRT relief, and declining oil 
prices. 

The United Kingdom has an onshore producing 
oilfield, the Wytch Farm Field in Dorset, estimated to 
contain reserves of 400 million barrels. Exploration and 
drilling by BP confirmed that the field extends offshore 
under Poole Bay. The extent of additional reserves had 
not been reported at yearend. 

Permission was granted for exploration drilling in the 
grounds of Windsor Castle, which has been regarded as 
potentially one of the country's largest on-shore fields. 


Infrastructure 


Rail and trucking transportation is well developed and 
excellent. The state-owned British Railways (BR) 
operates a 16,629-kilometer (km), 1.435-m standard- 
gauge system with 4,205 km of electrified and 12,591 
km of double or multiple track. In additional standard- 
gauge and narrow-gauge lines are privately owned and 
operated. Northern Ireland Railways (NIR) operates a 
332-km, 1.600-m gauge system with 190 km of double 
track. 

All three major steel-producing areas are on or near 
tidewater. Petroleum refineries are likewise on the coast. 
The major cargo ports are Bristol, Liverpool, London, 
and Southhampton in England; Glasgow in Scotland; 
Cardiff and Milford Haven in Wales; and Belfast in 


Northern Ireland. 

Transportation, not only in the United Kingdom but 
also in the whole of Europe, changed significantly with 
the completion and operation of the Channel Tunnel. 
The tunnel, referred to as the "Chunnel", has been 
constructed underneath the English Channel and was 
undergoing trial runs by trains carrying freight. The 
Channel tunnel connects Folkestone, England, and 
Coquelles, near Calais, France. From these terminals, 
people drive their cars and trucks onto trains that 
transport them 49 km to the other side in about one-half 
hour. Everything transported through the tunnel will 
move by rail. The Channel Tunnel, linking the two 
countries, was expected to be a vital component of the 
European single market concept. 


Outlook 


The United Kingdom is a significant player in the 
world mining and mineral processing industries. This is 
more the result of an extensive range of organizations in 
the country, with various interests in the mineral 
industry internationally, rather than production from the 
domestic industry. This is expected to continue. 

Exploration is expected to continue onshore and 
offshore. Onshore exploration activities will be mainly 
directed toward precious metals. Offshore exploration 
interest will continue to be focused on North Sea areas, 
particularly the area west of Shetland Islands, the 
Central North Sea and the Southern Gas Basin. 

The Government publication "UK Strategy for 
Sustainable Development" is expected to be a significant 
framework for the development of mineral resources. 
There will be further efforts to raise the level of 
environmental management and to maximize the best use 
of natural resources, including use of recycled materials 
and alternate sources of energy. 


'Text prepared June, 1995 

?Where necessary, values have been converted from pounds sterling (£) 
to U.S. dollars ($) at the rate of £1.00::$1.56, the average rate during 
1994. 


Major Sources of Information 


British Geologic Survey 
Keyworth, Nottingham NG125GG 
United Kingdom 
Central Statistics Office 
Great George Street 
London, SW1P 3AQ 
United Kingdom 
Department of Economic Development 
(Northern Ireland) 
Belfast BT1 3AJ 
Northern Ireland 
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Department of Energy 
1 Palace Street 


London SW1E SHE 
United Kingdom 
Department of Environment 
2 Marsham Street 
London SW1P 3EB 
United Kingdom 
Department of Trade and Industry 
123 Victoria Street 
London SW1E 6RB 
United Kingdom 


Major Publications 


Annual Reports of various companies. 
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British Geologic Survey, Keyworth: 
United Kingdom Mmeral Yearbook, annual. 
Central Statistics Office, London: 
Annual Abstracts of Statistics, annual. 
Monthly Digest of Statistics, monthly. 
CSO Minerals, annual. 
Department of Energy, London: 
Digest of United Kingdom Energy Statistics, 
quarterly. 
Energy Trends, monthly. 
Department of Trade and Industry, London: 
Overseas Trade Statistics of the United Kingdom, 
annual. 
World Bureau of Metal Statistics, annual. 
World Metal Statistics, monthly. 


ТАВГЕ 1 
UNITED KINGDOM: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


1990 1991 1992 1993 1994 e/ 
METALS 
Aluminum: 
Alumina from imported bauxite e/ 115,000 110,000 120,000 105,000 r/ 105,000 
Metal: 
Primary 294,000 294,000 244,000 239,000 240,000 
Secondary 121,000 163,000 252,000 274,000 275,000 
Cadmium: Metal including secondary 438 449 383 458 400 
Copper: 
Ore and concentrate, Cu content 955 294 = == — 
Metal, refined: 
Primary 47,000 16,600 10,400 10,600 11,100 2/ 
Secondary 74,600 53,500 31,700 35,900 35,600 2/ 
Total 122,000 70,100 42,100 46,600 46,700 
Iron and steel: 
Iron ore: 
Gross weight $5,300 59,400 30,900 r/ 1,100 r/ 1,000 
Fe content 12,900 12,600 6,800 600 500 
Metal: 
Pig iron thousand tons 12,300 11,900 11,500 11,500 r/ 12,000 2/ 
Ferroalloys, blast-furnace: 
Ferromanganese do. 144 178 137 45 r/ = 
Steel, crude do. 17,900 16,500 16,200 16,700 17,400 2/ 
Rolled products do. 14,500 19,500 14,000 13,500 r/ 14,000 
Lead: 
Mine output, Pb content 1,380 1,020 1,000 1,000 r/ 500 
Metal: 
Smelter: 
Bullion from imported concentrate 42,700 40,300 42,200 45,200 r/ 37,600 2/ 
Secondary (refined) e/ 3/ 113,000 110,000 100,000 154,000 r/ 100,000 
Total e/ 156,000 150,000 142,000 200,000 r/ 138,000 
Refined: 
Primary 4/ 156,000 164,000 199,000 210,000 191,000 2/ 
Secon 3/ 174,000 147,000 148,000 154,000 r/ 150,000 2/ 
Total e/ 329,000 311,000 347,000 364,000 r/ 341,000 
Magnesium metal, secondary including alloys e/ 900 800 800 500 500 
Nickel metal, refined e/ 5/ 26,800 29,000 28,000 28,000 28,000 
Silver: Mine output, Ag content kilograms 1,500 565 == = = 
Tin: 
Mine output, Sn content 3,390 2,330 2,040 2,230 1,900 
Metal: 
Primary 6,100 1,660 == == == 
Secondary (refined) 5,900 3,580 100 100 100 
Zinc: 
Ore and concentrate, Zn content 6,670 1,080 == oo = 
Metal, smelter 93,300 101,000 96,800 102,000 r/ 96,800 2/ 
INDUSTRIAL MINERALS 
Barite 6/ 67,600 85,500 76,700 32,600 r/ 40,000 
Bromine 28,000 29,300 29,900 27,400 28,000 
Cement, hydraulic thousand tons 14,700 12,300 11,000 11,200 11,500 
Clays: 
Fire clay do. 892 867 572 479 500 
Fuller's earth 7/ do. 205 189 189 187 150 
Kaolin (China clay) do. 3,040 2,910 2,500 2,580 2,600 
Ball clay and pottery clay e/ do. 820 729 740 746 750 
Other, including shale e/ do 17,000 13,000 12,000 12,000 10,000 
Diatomite e/ 240 220 120 200 200 
Feldspar (china stone) 6,500 6,420 8,240 6,960 r/ 6,500 
Flu ‚ all 8/ 118,000 77,900 76,100 70,300 r/ 59.000 
Gypsum and anhydrite e/ thousand tons 4,000 3,500 3,000 2,500 r/ 2,500 
Lime: Quicklime and hydrated е/ do. 2,800 2,800 2,500 2,500 2,500 
Nitrogen: N content of ammonia do. 1,150 1,010 869 873 r/ 900 
Potash, K2O equivalent 488,000 495,000 529,000 550,000 r/ 580,000 


See footnotes at end of table. 


TABLE 1--Continued 


UNITED KINGDOM: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


INDUSTRIAL MINERALS--Contined 


Salt: 
Rock thousand tons 
From brine do. 
In brine, sold or used as such do. 
Sand and gravel: e/ 
Common sand and gravel do. 
Industrial sand do. 
Sodium n.e.s.: Carbonate do. 
Stone: 
Crushed: 
Calcite e/ thousand tons 
Chalk do. 
Chert and flint do. 
Dolomite do. 
Igneous rock do. 
Limestone do. 
Sandstone including ganister do. 
Slate including fill do. 
Total e/ do. 
Dimension:e/ 
Igneous do. 
Limestone do 
Sandstone do 
Slate do 


Talc, soapstone, pyrophyilite 
Titania e/ 9/ 
MINERAL FUELS AND RELATED MATERIALS 


Coal: 
Anthracite thousand tons 
Bituminous including slurries, fines, etc. do. 
Lignite do. 
Total do. 

Coke 


Marketable 10/ million cubic meters 
Marketed 11/ do. 
Natural gas liquids12/ thousand 42-gallon barrels 
Petroleum: 
Crude 13/ do 
Refinery products: 
Li ed leum do. 
Naphtha including white spirit do. 
Gasoline do. 
Jet fuel do. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Lubricants do. 
Bitumen do. 


See footnotes at end of table. 


1990 1991 1992 1993 1994 e/ 
1,100 1,640 1,500 1,200 1,200 
1,340 1,320 1,200 1,300 1,300 
3,990 3,870 3,400 4,080 r/ 4,000 

116,000 97,900 88,900 2/ 89,500 r/ 90,000 
4,300 3,900 3,620 r/ 4,000 3,600 
1,000 1,000 1,000 1,000 1,000 

19 8 4 4 3 
13,100 10,300 9,170 9,080 r/ 9,000 
14 5 == == == 
20,700 19,500 18,500 18,000 r/ 18,000 
57,400 53,800 48,600 49,200 r/ 50,000 
103,000 93,400 89,400 93,300 r/ 90,000 
18,000 16,600 11,600 12,100 r/ 12,000 
359 293 326 462 r/ 400 
212,000 194,000 178,000 182,000 r/ 179,000 
100 127 100 100 100 
200 243 200 200 200 
200 200 200 200 200 

86 67 66 61 60 
24,700 2,000 2,000 1,000 1,000 
64,000 65,000 60,000 72,000 70,000 
135,000 140,000 175,000 200,000 150,000 
220,000 

14,800 10,800 5,220 5,320 5,500 


1,950 1,860 2,040 r/ 1,400 1/ 1,000 
92,400 92,300 r/ 83,300 66,800 r/ 56,200 2/ 
18 3 3 2 2 
94,400 94,200 r/ 85,300 r/ 68,200 r/ 57,200 2/ 
7,520 7,010 6,400 r/ 6,030 r/ 6,000 
186 r/ 152 131 r/ 61 r/ 60 
1,500 1,200 1,000 1,000 1,000 
50,600 69,300 64,100 65,500 r/ 69,700 2/ 
45,800 55,300 50,200 52,800 r/ 57,200 
41,800 51,400 35,300 40,700 53,200 2/ 
687,000 684,000 707,000 749,000 858,000 
18,800 19,300 18,500 r/ 18,400 r/ 18,700 2/ 
16,200 21,400 26,100 r/ 23,100 r/ 23,900 2/ 
227,000 236,000 249,000 r/ 253,000 r/ 245,000 2/ 
60,300 56,300 61,500 66,700 r/ 61,600 2/ 
17,900 19,000 19,000 20,000 20,000 
175,000 194,000 191,000 r/ 204,000 r/ 203,000 2/ 
87,400 87,900 82,500 83,000 84,000 
6,830 6,810 8,140 8,200 8,200 
14,900 14,000 14,200 15,000 15,000 


TABLE 1-—Continued 
UNITED KINGDOM: PRODUCTION OF MINERAL COMMODITIES 1/--Continued 


(Metric tons unless otherwise specified) 
Commodity 1990 1991 1992 1993 1994 e/ 
MINERAL FUELS AND RELATED MATERIALS--Contined 

Petroleum coke e/ thousand 42 s barrels 3,230 3,100 2,940 3,000 3,000 
Petroleum wax e/ do. 315 291 488 500 500 
Unspecified е/ do. 3,990 4,340 3,300 3,500 3,500 
Refinery fuel and losses do. 44,800 45,700 42,500 42,000 42,000 
Total e/ do. 676,000 709,000 720,000 r/ 740,000 r/ 728,000 


Estimated. r/ Revised. 
' Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. Includes data 
nilable through Mar. 1995. 

' Reported figure. 

' Includes a small quantity of primary lead from domestic concentrate. 

‘Produced entirely from imported bullion and includes the lead content of alloys. 

' Refined nickel and nickel content of ferronickel. 

Includes witherite. 

'Salable product. 

' Proportions of grades not available; probably about two-thirds acid grade. 

' Sales 


)/ Methane, excluding gas flared or reinjected. 

1/ Marketable methane, excluding that used for drilling, production, and pumping operations. 
2/ Includes ethane, propane, butane, and condensates. 

3/ Excludes gases and condensates. 


ТАВГЕ 2 
UNITED KINGDOM: STRUCTURE OF THE MINERAL INDUSTRY OF 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of main Annual 
Commodi and major equity owners facilities capaci 
Aggregate ARC Ltd, (Hanson PLC, 10096) Foster Yoeman Ltd. 50 quarries in various locations 50,000 
Glensanda at Oban 15,000 
Aluminum, primary British Alcan, Aluminium Ltd. Ft. William, Kinlochleven, and Lynemouth 175 
Do. Angelesy Aluminium Ltd. (RTZ Corp. Ltd. 51%; Kaiser 
Aluminum and Chemical „ 49%) Hol Wales 113 
Aluminum, secon Trent Alloys Ltd. (Cookson Group, 100% North Cave, Humberside 30 
Do. Deeside Aluminium Ltd. Clwyd, Wales 45 
Ball clay Watts, Blake, Bearne and Co. PLC Various operations in north and south Devon 500 
Celestite Bristol Minerals Co. Ltd. Yate, Avon 30 
Cement Aberthaw and Bristol Channel Portland Cement Co. Ltd East Aberthaw, Glamorgan and Rhoose, Glamorgan 1,000 
Do. Blue Circle Industries PLC. Main plants at Couldon, Dunbar, Hope, Northflect, Weardale, 
and W 11,000 
Do. Castle Cement Ltd. (Aker Norcem AS, 50%; Indus Main plants at Ketton, Ribblesdale, Pades, and Pitstone 4,000 
AB Euroc, 50%; 
China clay (kaolin) ECC Group PLC Mines and plants in Devon 3,000 
Copper IMI Refiners Ltd. Refinery at Walsall, West Midlands 80 
Ferroalloys British Steel PLC Teesside, Cleveland 80 
Do. | Murex Ltd. Rainham, Essex 25 
Do. London and Scandinavian Metallurgical Co. Ltd. Rotherham, South Yorkshire 30 
Fluorsr Weadale Fluorspar Ltd. Mines in Derbyshi 50 
Do. porte Industries Mill at Stoney Middleton, Mines in Derbyshire 70 
Do. British Gypsum Ltd. Mines in Midlands, Cumbria and Sussex 3,500 
Lead, Britania Refined Metals Ltd. Northflect, Kent 165 
Lead, second H.J. Enthoven and Son Ltd. (Billiton (U.K.) Ltd., 100% Darley Dale, Derbyshi 60 
Lead, smelter MIM Holdings (U.K) Ltd. Avonmouth, Avon 55 
Natural gas Amoco Ltd. British Petroleum Ltd. Esso (U.K.) Ltd., Phillips North Sea gas fields 1,250 1/ 
Petroleum Co. PLC, Shell (U.K.) Ltd. 
Nickel, refined INCO Europe Ltd. (INCO Ltd., Canada) Clydach, Wales 30 
Petroleum, crude Amoco Ltd., British Petroleum Ltd., Chevron Ltd., Esso (U.K.) North Sea oilfields 2.1 
Ltd. Occidental Petroleum Co. Ltd., Shell (U.K.) Ltd. Texaco 
Ltd., Unocal, Inc. 
Petroleum, refined British Petroleum Ltd., Conoco Ltd., Mobil Oil Co. Ltd., and 11 refineries in various locations 2.3 2/ 
others 
Platinum-group metals Johnson Matthey PLC Enfield (London) and Royston, Cambridgeshi 20 
Potash Cleveland Potash Ltd. Boulby Mine, Yorkshire 500 
Salt, rock Imperial Chemical Industries PLC Mines at Winsford, Chesire 3,000 
Do. Irish Salt Mining and Exploration Co. Carrick Fergus, Northern Ireland 300 
Sand and gravel TMC Pioneer Aggregates Ltd. Chelmsford, Essex 1,000,000 
Silica, sand Hepworth Minerals and Chemicals Ltd. Operations in Cambridgeshire, Cheshire, Humberside 
and Norfolk 6,000 
Steel British Steel PLC 4 intergrated steelworks in Gwent, Lanark, South 
Humberside and Cleveland 16,800 
Talc Alex Sandison and Son Ltd. Unst, Shetland Islands 15 
Do. Shetland Talc Ltd. (Anglo European Minerals Ltd., 50%; 
Dalriada Mineral Ventures Ltd. 50% Cunningsburg, Shetland Islands 35 
Tin,ore Carnon Consolidated Tin Mines Ltd. South Crofty Mine, Comwall 1,800 
Titanium, sponge Deeside Titanium Ltd. Plant at Deeside, Clyde 5 
Zinc, smelter MIM Holdings (U.K.) Ltd. Avonmouth, Avon 120 


1/ Billion cubic feet per year. 
2/ Million 42-gallon barrels per day. 


THE MINERAL INDUSTRY OF 


URUGUAY 


By Alfredo C. Gurmendi! 


Uruguay is a small, open-market economy that allows 
private ownership. It is largely agrarian, with a liberal 
foreign investment policy, political stability, a 
progressive Government, outstanding regional and 
international relations, and tremendous hydropower 
potential. The production of minerals is evolving from 
small-scale to more capital-intensive mining operations. 
The mining industry has attracted domestic and foreign 
investors, particularly from Argentina, Brazil, Canada, 
Italy, Japan, and the United States, to produce granite, 
gold, and. semiprecious stones. The gross domestic 
product (GDP) grew by 2% to $15 billion, while the 
rate of inflation was 44% by yearend, representing a 
decrease from that of 1993, when it was 53%. The 
foreign debt increased by $300 million to $4.2 billion, 
unemployment reached 9.6%, and the country’s 
international reserves were $810 million. 

The Government was seeking to increase exports by 
relaxing regulations on participation of foreign investors 
in the mineral industry and by requiring no tariffs for 
imports of equipment, machinery, tools, and accessories 
used in prospecting, exploring, mining, and processing 
of mineral commodities. 

Uruguay’s economic development strategy is based on 
the active involvement of the private sector within a 
competitive market economy. Monetary and exchange 
rate policy changes were aimed at curbing inflation. The 
Government appeared to have a tighter grip on public 
spending. The Treaty of Asunción, Paraguay, created 
the Southern Cone Common Market (MERCOSUR), 
which would establish a common market by January 1, 
1995, and would bring economic and commercial 
benefits to Uruguay from a reduction of all tariff barriers 
on traded goods and services in the region. 

Uruguay continued to maintain its liberal import policy 
and unrestricted foreign exchange market. Uruguay’s 
market share of U.S. exports has excellent opportunities 
to increase in the 1990’s. Uruguay benefits from the 
Generalized System of Preferences. Tariff exemptions 
exist for imports of capital goods, accelerated 
depreciation, and export financing. Restrictions on 
foreign investment in Uruguay were nonexistent. 
Uruguay’s debt-equity swap program offers incentives 
for foreign investment, including no time restrictions on 
profits and capital repatriations. A growing number of 
companies took advantage of Uruguay’s liberal foreign 


investment policies, resulting in increased mineral 
exploration activities. 

Provisions of the 1972 Mining Code are as follows: a 
prospecting permit is issued for up to 1,000 square 
kilometers (Кш?) and a 2-year term; an exploration 
permit is for up to 10 km’ and a 2-year term; and a 
mining concession is for a maximum of 5 km? and up to 
a 30-year term. Decree No. 516/990 of November 1990 
authorized the Administración Nacional de 
Combustibles, Alcohol y Portland (ANCAP) to call for 
tenders from companies interested in offshore drilling. 

Uruguay’s mining and quarrying were for gold and 
construction minerals, such as clays, dimension stone, 
dolomite, granite, гур иш, limestone, marble, quartz, 
and sand and gravel. The Mahoma gold project, 60 
kilometers (km) northwest of San José, came on-stream 
at an initial production of 1,250 kilograms per year 
(kg/a). Expansion plans would double gold production 
in late 1995. Dolomite was mined for use in the glass 
and construction industries, for steel, and in refractories. 
Limestone was produced principally for portland cement 
production. Various clays were mined for producing 
brick, pipe, tile, and whiteware. Talc was mined for use 
in the paper industry and in ceramics, cosmetics, 
insecticides, and pharmaceutics. Feldspar was mined for 
the ceramics industries and glass. (See table 1.) 

Uruguay reduced diesel and fuel oil export taxes and 
abolished import tariffs for raw materials and capital 
goods applicable to the mining sector. During 1994, the 
country had been running a hefty trade deficit, 
particularly with the United States, which amounted to 
about $42 million. Uruguay's total exports and imports 
were $1.8 billion and $2.7 billion, respectively. The 
country exported clays, gravel, limestone, precious 
stones, sands, and chemical products valued at $125 
million. Imports of crude oil, lubricants, and petroleum 
products were estimated at $300 million. ANCAP 
imported crude ой and refined petroleum from 
Argentina, Brazil, Colombia, Iran, Mexico, and Nigeria. 

The mining sector imported from the United States 
ammonium phosphate for fertilizer, valued at $20 
million, and mineral products, sulfur, lubricants, and 
petroleum byproducts and chemicals, valued at $65 
million. Uruguay's exports to the United States were 
valued at $255 million. 

The National Institute of Mining and Geology of 


917 


Uruguay delineated 14 areas with precious-metal and 
base-metal potential. Investment in prospecting and 
mining increased as a result of favorable legislation 
designed to relax regulations of foreign companies in the 
minerals sector. San José Mining Co., a subsidiary of 
Canada's Bond International Gold Ltd. (BIG), and Steel 
S.A., a subsidiary of Brazil's Mineração e Participacoe, 
invested $40 million in precious-metal and other metal 
exploration. American Resource Corp. (ARC) of 
Greenbrae, California, developed an initial 1,250-kg/a 
gold mine at Mahoma, 130 km from Montevideo. 
During 1994, 80% of its fuel energy requirements was 
refined by ANCAP at its Teja plant in Montevideo. 
Minas de Talco Narancio S.A. produced talc in Colonia 
and Lavalleja Departments for use in the paper industry 
and in ceramics, cosmetics, pharmaceuticals, and 
insecticides. Also, Gerdau of Brazil acquired an 
additional 4396 of the Industria Nacional Laminadora 
S.A., including a 60,000 metric tons per year (mt/a) 
steel mill at Pando and a 100,000-mt/a rebar and wire 
mill in Montevideo. Gerdau controls the whole 
Uruguayan steel industry. (See table 2.) 

Uruguay has provided ARC with exclusive rights to 
explore and develop Mahoma gold leases in San José 
Department. Gold ore produced from a series of high- 
grade open pits was processed in a conventional mill 
using gravity separation and carbon-in-leach recovery at 
a rate of 1,000 metric tons per day (mt/d). The final 
doré product will be exported for refining. Also, ARC 
continued to be active in the development of its $30 
million San Gregorio gold project, near the Mahoma 
gold mine. A U.S. company, Gold Standard Inc., of 
Salt Lake City, Utah, continued exploration at its San 
Juan Hills gold leases in the San José area of San José 
Department. Big Pony Gold Inc. of Salt Lake City, 
Utah, 50%-owned by Gold Standard, continued 
exploring a large tract in the southeast region of the 
country, locating several gold occurrences. Big Pony's 
subsidiary, — Tormin S.A., continued exploring 
encouraging gold prospects near Montevideo. 

The iron ore at Valentines in Florida and Treinta y 
Tres Departments, and at Zapucay in the northern 
Department of Durazno, were marginally viable. It was 
announced that a Uruguayan-Bolivian joint-venture iron 
production facility was to be built, possibly with 
Japanese technology, at the mouth of the Paraná River. 
Bolivia would supply iron ore from the Mutün deposit 
and natural gas to power the plant. Electricity would be 
supplied from Uruguayan hydroelectric plants. The 
projected output was about 2 million metric tons per 
year (Mmt/a) of high-quality iron worth $300 million. 

Uruguay's main quarrying and surface mining included 
production of clays, dimension stone, dolomite, granite, 
gypsum, limestone, quartz, sand and gravel, and 
particularly gold. Uruguay mined marble in Lavelleja, 
Maldonado, and Soriano Departments, which was 
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exported to Western Europe and Canada. The country 
also is well known for its production of agate and 
amethyst from Artigas Department. Large reserves of 
dolomite occur at Lavelleja, 250 km east of Montevideo. 
About 19,000 mt/a of dolomite was mined in Lavalleja 
and Maldonado Departments for use in construction, 
glass, the steel industry, and refractories. ANCAP 
produced limestone in Cerro Largo, Lavelleja, 
Maldonado, and Paysandú Departments. Titanium- 
bearing sands suitable for the extraction of ilmenite and 
monazite were surveyed, and а feasibility study 
continued in the Rocha Department. Corundum was 
produced for natural abrasive applications, although 
deniand in the optical-lens grinding field still was 

In 1994, exploration did not delineate any oilfields of 
economic value, natural gas resources remained 
unquantified, and coal was of poor quality. In an effort 
to reduce its heavy dependence on crude oil imports, 
Uruguay maintained a well-developed hydroelectric 
power system and has the potential for alternative energy 
sources from small uranium deposits. ANCAP also has 
been seeking joint-venture partners interested in new 
exploration for oil in the River Plate area. 

Uruguay's mineral reserves are modest compared with 
some other mineral-producing countries in Latin 
America. АКС reported developing a gold mine at 
Mahoma in Canelones Department, which contains 
169,000 mt of proven and probable reserves grading 
11.8 grams per metric ton (g/mt) of gold. Satellite 
deposits of Mahoma, Cerro San Carlos and Madre, 
contain 113,000 mt grading 8.4 g/mt of gold and 66,000 
mt grading 6.7 g/mt of gold, respectively. АКС 
indicated that its San Gregorio gold project contained 
proven and probable reserves in excess of 5.7 million 
metric tons (Mmt) grading 2.4 g/mt. АКС also has 
remained active on its Santa Teresa property, 3 km west 
of San Gregorio. Uruguay has two iron ore deposits; 
each has proven reserves of 45 Mmt of 40% iron in 
Florida and Treinta y Tres Departments. In addition, 
the Zapucay deposit in the northern Department of 
Durazno includes 400 Mmt of iron ore containing 40% 
iron. 

Uruguay has an extensive and well-maintained 
infrastructure. Mineral production, including mineral 
fuels, is transported primarily by road and rail systems. 
In 1994, there was 49,900 km of roads, of which 6,700 
km was paved, 3,000 km was gravel, and 40,200 km 
was dirt. There was 3,000 km of railroad in the 
country, all standard gauge (1.435-meter) and owned by 
the Government. The major ports are Montevideo and 
Punta del Este on the Atlantic Ocean, Colonia on the Río 
de la Plata, and Fray Bentos and Paysandú on the 
Uruguay River. Virtually all of Uruguay's industry and 
about 44% of the population are within the Montevideo 
Province. 


In 1994, total installed electric power capacity was 
about 1,720 megawatts (MW), of which 3296 was 
generated by thermal plants and 68% by hydroelectric 
plants. Uruguay's energy import problem was eased 
with the opening of the 1,890-MW-capacity Salto 
Grande hydroelectric plant, a cooperative project with 
Argentina, on the Uruguay River in Salto Department. 
Uruguay shared 32% of Salto Grande's production and 
3496 of the El Palmar powerplant in Salto Department. 

Uruguay's mineral sector is expected to remain of 
minor iniportance to the economy. However, the 
country has a potential for producing a variety of 
minerals, particularly gold, which is projected to be 
highly profitable. Investors will have excellent 
opportunities to enter this sector through expansions of 
existing projects and prospects, although Uruguay's main 
mining activities still remained in the production of 
construction materials, industrial minerals, and 
semiprecious stones. Most of the country’s energy 
requirements will be supplied by hydroelectric plants, 
unless exploration reveals significant exploitable mineral 
fuel deposits. There is a real interest in foreign 
investment, and major commitments recently have been 
made in mining; some taxes were waived within the 
gold industry during the construction or investment 
phases. Expropriation is remote, and no changes in 
current Government policies can be foreseen. 

For the benefit of the mineral industries of the region, 
MERCOSUR is planning to construct early in the 21st 
century a multibillion-dollar bridge that would connect 
Colonia, 140 km west of Montevideo, with Buenos 
Aires, across the River Plate. The 35-km-long bridge, 
currently undergoing a feasibility study, would make 
Uruguay the MERCOSUR transportation hub, cutting 
highway delivery times by up to one-third between 
Argentina, Brazil, and Chile. Another joint project 
would be the $1 billion 2,750-km-long Paraná-Paraguay- 
Uruguay riverways that will interconnect Argentina, 
Brazil, Bolivia, Paraguay, and Uruguay to transport 


minerals and goods to Atlantic coast ports. Also, 
Argentina and Uruguay are considering construction of 
a pipeline between Buenos Aires and Montevideo to 
bring Argentine natural gas across the River Plate. 

Uruguay's competitiveness should be enhanced by 
eliminating the value-added tax for imports of capital 
goods; by allowing deductions of financing costs for 
imports of machinery and equipment; by eliminating the 
tax on fuel oil consumption; and by reducing the fiscal 
deficit through lower rates of inflation and 
unemployment. 


"Text prepared Apr. 1995. 
?Where necessary, values have been converted from Uruguayan Pesos ($) 
to U.S. dollars at the average market rate of $4.47 = US$1.00. 


Major Sources of Information 


Administración Nacional de Combustibles, Alcohol y 
Portland 
Montevideo, Uruguay 
Ministerio de Industria y Energía 
Montevideo, Uruguay 
Instituto Geológico del Uruguay 
Montevideo, Uruguay 


Major Publications 


Banco Central del Uruguay, Montevideo, Uruguay: 
Boletín Estadístico (annual report). 

Instituto Latinoamericano del Fierro y el Acero, 
Santiago: Anuario Estadístico de la Siderúrgica у 
Minería del Hierro de América Latina, annual. 
Siderurgia Latinoamericana, monthly. 

Inter-American Development Bank, Washington, DC: 
Economic and Social Progress in Latin America, 
annual. 

Latin American Mining Institute, Washington, DC: The 
South American Investment and Mining Guide, annual. 
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ТАВГЕ 1 


URUGUAY: PRODUCTION OF MINERAL COMMODITIES 1/ 


e/ Estimated. r/ Revised. 
1/ Includes data available through Mar. 15, 1995 
2/ Reported figure. 


(Metric tons unless otherwise specified) 
Commodity 1990 1991e/ 1992 1993 1994 
METAL 
Aluminum, secondary 42 42 42 42 50 
Barite 15 15 15 15 15 
Cement, hydraulic 500,000 500,000 500,000 500,000 600,000 
Clays, unspecified е/ 150,000 150,000 150,000 150,000 150,000 
Coke, gashouse e/ 8,000 8,000 8,000 8,000 8,000 
Corundum 45 45 45 45 50 
Fel 3,000 3,000 3,000 3,000 3,000 
Gemstones, semiprecious: 
Agate 100 100 100 100 100 
Amethyst 80 80 80 80 100 
Gold kilograms c= == 300 300 300 
Сурзит 145,000 145,000 145,000 145,000 145,000 
Iron and steel: 
Iron ore 5,000 5,000 5,000 5,000 5,000 
Metal: 
Ferroalloys: Electric-furnace ferrosilicon crust e/ 250 250 250 250 250 
Steel, crude 38,000 41,000 r/ 55,000 r/ 40,000 55.000 
Semimanufactures 18,000 18,000 18,000 18,000 18,000 
Lime 12,000 12,000 12,000 12,000 12,000 
Petroleum ЧИСИ 
Li ed leum thousand 42-gallon ls 698 2/ 700 700 700 700 
Gasoline . do. 1,849 2/ 1,850 1,850 1,850 2,000 
Jet fuel do. 201 2/ 200 200 200 300 
Kerosene do. 409 2/ 410 410 410 500 
Distillate fuel oil do. 2,963 2/ 2,970 2,970 2,970 3,500 
Lubricants do. 60 2/ 60 60 60 100 
Residual fuel oil do. 2,573 2/ 2,580 2,580 2,580 3,000 
Unspecified do. 501 2/ 500 500 500 500 
Refinery fuel and losses e/ do. 29 2/ 30 30 30 50 
Total do. 9283 2/ 9,300 9,300 9,300 11,150 
Sand and gravel: 
Sand, common thousand metric tons 1,500 1,500 1,500 1,500 1,500 
Gravel do. 500 500 500 500 500 
Stone: e/ 
Dimension 10,000 10,000 10,000 10,000 10,000 
Crushed and broken: 
Alum schist 8,000 8,000 8,000 8,000 10,000 
Dolomite 19,000 19,000 19,000 19,000 20,000 
Limestone 750,000 750,000 750,000 750,000 750,000 
Marble 4,000 4,000 4,000 4,000 5,000 
Marl 7,000 7,000 7,000 7,000 10,000 
Quartz 300 300 300 300 500 
Other, including ballast thousand metric tons 2,000 2,000 2,000 2,000 2,000 
Sulfur, elemental, byproduct e/ 2,000 2,000 2,000 2,000 2,000 
Talc, soapstone, pyrophyllite e/ 1,500 1,500 1,500 1,500 1,500 
Tuff: Tufa e/ 3,500 3,500 3,500 3,500 3,500 


ТАВГЕ 2 
URUGUAY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Thousand metric tons unless otherwise specified) 


Major operating companics Annual 
Commodi and major equity owners Location of main facilities 1 
Cement Administracion Nacional de Combustibles, Minas and Paysandu plants, Montevideo 1,000 
Aloohol y Portland (Government, 100%) 
Dolomite do. Lavalleja, 250 kilometers east of 30 
Montevideo 
Gold kilograms — American Resource Corp. (private, 100%) Mahoma, 130 kilometers from Montevideo 930 
Do. do. BIG Resources Management, Pty. Limited Mahoma Sur, San Jose Department 1,800 
(private, 100%) 
Do. do. Stell S.A. (private, 100%) Minas de Corrales, Rivera Department 1,440 
Petroleum products thousand 42-gallon barrels Administracion Nacional de Combustibles, Refineria de la Teja, Montevideo 13,400 
Alcohol y Portland (Government, 100%) 
Steel Industria Nacional Laminadora S.A. Planta Pandos and Barros Arana near 60 
(Government, 43%; private, 57%) Montevideo 
Talo tons Minas de Talco Narancio S.A. Minas de Talco in Colonia 


(private, 100%) and Lavalleja Departments 1,460 


Digitized by Google 


THE MINERAL INDUSTRY OF 


UZBEKISTAN 


By Richard M. Levine! 


Uzbekistan was the third most populous state created 
from the former Soviet Union (FSU) and the fourth 
largest in land area. Well endowed with mineral wealth, 
it was among the world's 10 largest producers of gold, 
a significant source of foreign currency earnings. 
Besides gold, Uzbekistan was a large producer of 
nonferrous metals and natural gas. The nonferrous 
metals industry included the mining of bismuth, copper, 
lead, molybdenum, tin, tungsten, and zinc, and the 
production of copper and zinc metals at the Chirchik 
metals plant. Uzbekistan produced mineral fuels, 
including coal, gas, oil, and uranium, and had one of the 
FSU's largest gas-processing facilities at Mubarek. 
Uzbekistan also produced significant quantities of 
industrial minerals, including feldspar and fluorspar, as 
well as a range of minerals for the construction industry. 

Despite its significant mineral industry, Uzbekistan 
imported about 65% of its material and technical 
resources from Russia. Uzbekistan’s imports from 
Russia included coal, oil, and ferrous and nonferrous 
metals.” 

In 1994, Uzbekistan’s gross domestic product 
decreased by 4% compared with 1993 and industrial 
output increased by 1%. These economic indicators 
were comparable to those of 1993 and were among the 
best reported economic indicators in the Commonwealth 
of Independent States (CIS)? 

Compared with 1993, increases were reported in 1994 
in the production of oil and natural gas, with coal 
production remaining at about its 1993 level of 3.8 
milion metric tons (Mmt). Crude oil production 
increased about 40% to 5.5 mt and natural gas 
production increasing about 5% to 47.2 billion cubic 
meters (m?) Other mineral commodities were not 
reported. 

Uzbekistan was planning a major program to develop 
its mineral resources by attracting foreign investment. 
These particularly included gold deposits; Uzbekistan 
was the FSU's second leading producer, with an output 
of about 75 metric tons per year (mt/a), and reportedly 
had several thousands mt of exploitable gold reserves. 
The program also called for development of copper, lead 
and zinc, and tungsten deposits." 

Uzbekistan reportedly hoped to develop six explored 
gold deposits and three explored silver deposits. The 


country also has 33 rare-earth metals deposits and 32 
nonferrous metals deposits, including the third largest 
copper reserve of the FSU. The country has seven 
explored tungsten deposits. A significant number of 
deposits had not been developed, including those for 
feldspar, phosphorite, silver, and strontium.® 

To facilitate investment, the Uzbek parliament passed 
in May 1994 a law "On Foreign Investments and 
Guarantees for Foreign Investments." In an effort to 
strengthen interregional trade and ties, Kazakhstan, 
Kyrgyzstan, and Uzbekistan formed the Central Asian 
Union to reduce tariffs in the region and to coordinate 
fiscal and monetary policies.* 

Uzbekistan’s mineral industry had generated 
considerable waste, which posed environmental 
problems. Reportedly, mining and metallurgical 
enterprises annually generated about 1.3 billion mt of 
waste out of a total annual generation of 2 billion mt of 
waste. Annually, about 50 to 60 Mmt of strippings and 
tailings from mining were dumped on an area of about 
10,000 hectares. The coal mining operation at Angren 
annually mined a large quantity of byproduct kaolin, 
which was stored in heaps. Metallurgical plants in 
Uzbekistan annually emitted about 350,000 mt of waste 
metal. The large heaps of slag, tailings, mud, ash, and 
other waste from mining were covering potential 
agricultural land, and were a source of soil pollution and 


. pollution of surface and subsurface waters, as well as 


generating atmospheric dust. Facilities and equipment to 
treat these wastes were generally lacking.? 

In 1993, the Government maintained control of the 
majority of large enterprises in key sectors of the 
economy, including mining and metallurgy, but 
promoted privatization of retail services, light industry, 
and private housing. In 1994, the Government planned 
to begin privatizing larger state enterprises and the 
privatization program continued to stress the need for 
state support for privatized enterprises. For some 
enterprises, public joint stock companies reportedly were 
to be formed enabling the Government, the work force, 
and foreign partners to own shares. 

Plans called for privatizing a number of major mining 
and metallurgical enterprises in 1995, including the 
Uzalamazzoloto and Kyzyl Kum Zoloto gold mining 
associations that incorporated most of the country’s gold 
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producers; the  Uzmetallurgprom enterprise that 
controlled iron and steel production; the Almalyk 
integrated metallurgical plant that produced copper, 
gold, lead, molybdenum, silver, and tungsten; and the 
Uzbek hard and heat-resistant alloys plant in Chirchiq 
producing tungsten and molybdenum metals and alloys. 
The Uzbek government planned to retain up to a 2696 
ownership share in these enterprises. '° 

Regarding mineral production, although Uzbekistan 
possesses fairly large coal reserves estimated to be more 
than 2 billion mt, it did not meet its coal needs from 
domestic production. Coal consumption in Uzbekistan 
was about 8.5 million metric tons per year (Mmt/a) 
while output in 1993 was only 4.7 Mmt. Almost all of 
the country's coal was mined from the Angren brown 
coal deposit. Coal was mined at Agren from both 
underground and open pit operations; its ash content was 
between 20% to 2596. 

The remaining coal was mined underground in the 
Surkhondaryo'! (Surkkhandar'inskaya) region of southern 
Uzbekistan, which contains the Baysunskoye deposit, the 
country's second largest. Coal from Baysunskoye, which 
has a 596 to 7% ash content and a 0.7% sulfur content, 
was considered superior to that from Angren. It was 
planned to further develop the Baysunskoye deposit, not 
only as a source of fuels, but also as a source of raw 
materials for chemical products." 

Uzbekistan was the FSU's third largest copper 
producer. Practically all reserves were in three porphyry 
deposits the Kalmakyrkoye, Sarychekinskoye, and 
Dalnee, with total reserves reportedly estimated at 1.4 
Mmt of copper. The Almalyk mining and metallurgical 
enterprise exploited the Kalmakyrskoye and 
Sarychekinskoye deposits with an average reported grade 
of 0.42% copper. The copper beneficiation plant at 
Almalyk was designed to process 30 Mmt/a of ore. 
Almalyk produced blister and refined copper and was 
preparing to exploit the Dalnee deposit reportedly graded 
at 0.36% copper. Furthermore, in 1993, geologists 
reported exploring two major new copper deposits in the 
eastern part of the Tashkent region in central 
Uzbekistan.” 

Despite falling copper production, Uzbekistan 
reportedly planned to increase copper production by 
40% by 1999. The majority of this increase was to come 
from the Almalyk mining and beneficiation complex 
where the U.S. firm Flour Daniel Williams Brothers was 
supplying technology for mining oxide ores. Although 
Uzbekistan has substantial copper reserves, about 85% 
of copper production came from the Kalmakyr open pit 
at Almalyk; the remaining output coming from the Sary 
Cheku deposit at the Almalyk complex. In 1992, the 
only year for which a reported copper production 
number for Uzbekistan was available, copper production 
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was 83,000 mt. Almalyk, the only copper producer, 
employed about 18,000 persons. ^ 

The German firm Thyssen Handelsunion AG 
reportedly signed a contract to upgrade the Almalyk 
metallurgical plant." 

Gold output in Uzbekistan reportedly increased in 
1994.5 Uzbekistan produced about 75 п/а of gold, of 
which about 55 mt came from the Navoi mining and 
metallurgical complex that mined the Muruntau deposit. 
Muruntau was the single largest gold mine in the FSU. 
Uzbekistan also produced byproduct gold from copper, 
lead, and zinc mining at the Almalyk complex with 
byproduct gold output reportedly about 10 mt/a. 

Western investors were participating in gold 
development in Uzbekistan. Uzbekistan reportedly has an 
estimated 2,500 to 3,000 mt of gold reserves, 1,000 mt 
of which were declared "suitable for extraction." " 

Gold production was to be significantly increased by 
employing leaching technology to low-grade ores 
stockpiled at Uzbekistan’s major gold field, the 
Muruntau deposit. The U.S.-based Newmont Mining 
Corp. was engaged in the Zarafshan-Newmont joint 
venture in Uzbekistan to process the material in these 
piles. The European Bank for Reconstruction and 
Development (EBRD) announced that it intended to help 
finance the Newmont joint venture. 

Plans call reportedly for The Zarafshan-Newmont joint 
venture to begin processing the material at Muruntau by 
May 1995. The venture reportedly would have a 17-year 
life-span, during which 156 mt of gold would be 
extracted; annual output reportedly was to begin at 14 
mt/a and decrease to 7 mt/a. 

The United Kingdom's Lonrho PLC signed an 
agreement with Uzbekistan to develop two lode deposits 
using biological leaching. These two deposits combined 
would produce 15 mt/a of gold with reserves sufficient 
for 27 years of production. Operations were planned to 
begin in 1998." 

Plans called for renovating the Bekabad steel mill; 
work already had begun on renovation of the electric 
furnaces. Bekabad's rolled steel was consumed in 
Uzbekistan, in other countries comprising Ше 
Commonwealth of Independent States (CIS), and in 
Europe and Asia, Its reinforced steel had been exported 
to China, Israel, Japan, and the United Kingdom among 
other countries.? 

Uzbekistan was the third largest lead and zinc 
producer among the countries of the FSU, but reportedly 
accounted for less than 10% of CIS lead and zinc 
reserves. Reserves reportedly totaled 1.1 Mmt of lead 
and 750,000 mt of zinc. Practically all lead and zinc 
reserves are in the Uch-Kulak deposit in the 
Jizzakh(Dzhizak) region in central Uzbekistan and the 
Khandiza deposit in the  Qashqadar'yo 


(Kashkandar'inskaya) region in southern Uzbekistan. 

At the Dalnee section, one of two sections of the Uch- 
Kulak deposit that accounted for more than 80% of 
Uzbekistan's lead output and about 70% of its zinc 
output, the metal content of the ore reportedly ranges 
between 1.896 and 4.896 for lead and 2.3% and 3.5% 
for zinc. In the other section of Uch-Kulak, the metal 
content of the ore reportedly ranges from 1.6% to 3% 
for lead and from 1.2% to 2.396 for zinc. An open pit 
at the deposit had a design capacity to mine 1.1 Mmt/a 
of ore. Ore from both the Uch-Kulak and Khandiza 
deposits were sent to Almalyk for processing. Khandiza 
contained about 18% of the country's lead reserves and 
2996 of its zinc reserves, with an average metal content 
of 3.2% lead and 6.3% zinc.?! 

Uzbekistan reportedly has Ше fourth largest 
molybdenum reserves among the FSU countries, 
estimated at 20,000 mt. Molybdenum was mined as a 
byproduct from the Koytashskoye tungsten deposit and 
from the Kalmakyrskoye and Sary-Chekinskoye copper 
deposits-the molybdenum graded at the deposits, 
respectively, at 0.022%, 0.004%, 0.005%, and 0.007%. 
These three deposits reportedly have a combined 
capacity to produce 900 mt/a of molybdenum and 
reserves were estimated to be adequate for 29, 22, and 
5 years, respectively. Uzbekistan had the capacity to 
produce 5.4% of all CIS molybdenum output.” 

Uzbekistan had two tungsten mining and processing 
enterprises, the Ingichka and Koytash, with respective 
design capacities for mining and processing of 500,000 
mt/a and 165,000 mt/a. Uzbekistan reportedly had 
produced 6% of the tungsten output of the FSU. The 
largest deposit is the Ingichkinskoye deposit, with 54% 
of the country’s reserves with the average tungsten 
trioxide content of the ore 0.619%; the tungsten trioxide 
content of the ore is 0.55% at the Karatyubinskoye and 
0.39% at the Yakhtonskoye deposits.” 

Uzbekistan achieved considerable success in lessening 
its dependence on imported oil; oil imports from Russia 
decreased from about 4.5 Mmt/a in the early 1990's to 
about 750,000 mt in 1994.% Construction of a major oil 
refinery was underway in the Bukhoro (Bukhara) region 
that was planned by the end of the decade to eliminate 
Uzbekistan's need to import petroleum products. One 
refinery was in operation in Farghona (Fergana), 
supplying about one-half of the country's need for 
petroleum products. Commissioning of the first stage of 
the new refinery was targeted for 1996.” 

Uzbekistan is bordered by Kazakhstan to the north, 
Turkmenistan to the south, and Kyrgyzstan and 
Tajikistan to the east. This landlocked country contains 
a portion of the Aral Sea, the world's fourth largest 
inland sea, which is in the process of drying up as a 
result of one of the world's worst environmental 


catastrophes. The drying up of the Aral Sea is causing 
serious economic and health problems. Agricultural 
lands and the population of portions of Uzbekistan are 
being affected by salts and contaminants blown from the 
dry sea bottom and also by climatic changes resulting in 
a hotter, dryer climate less favorable for agriculture. 
The Aral Sea is fed by two major rivers: the Amudarya, 
which flows through Uzbekistan, and the Syrdarya, 
which flows through Kazakhstan. A significant portion 
of the waters from both rivers was being diverted for 
irrigation, which was one of the main reasons for the 
drying up of the Aral Sea. 

As of 1990, Uzbekistan had 3,460 kilometers (km) of 
railroads, not including industrial lines, and 78,400 km 
of highways, of which 67,000 km was hard surfaced. 
The country also has an extensive gas pipeline network; 
natural gas provided about two-third of the country's 
energy. 

Uzbekistan was in a more favorable position regarding 
its balance of trade than some other countries of the FSU 
because of its large gold output and reserves. Gold 
would contribute even more to Uzbekistan's economy if, 
as is expected, production increases to possibly double 
its current level. Still, many of Uzbekistan's other 
mineral industries were faced with problems similar to 
those of other FSU republics. Its nonferrous metals 
industries and industrial minerals industries were facing 
shrinking markets in the FSU as well as a breakdown in 
the former system that supplied parts and equipment as 
well as subsidies to these mineral industries. These 
industries were reassessing their ability to compete on 
world markets, in particular, their energy and 
transportation costs, in determining their viability. 


iText prepared July 1995. 
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TABLE 1 


UZBEKISTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1992 1993 1994 
Bismuth 15 10 10 
Cement 6,000,000 5,300,000 2/ 530,000 
Соа! 4,700,000 3,800,000 2/ 3,800,000 2/ 
Copper: 
Mine output, Cu content 890,000 80,000 75,000 
Metal 83,000 70,000 65,000 
Blister 83,000 70,000 65,000 
Refined 83,000 70,000 65,000 
Feldspar 80,000 70,000 70,000 
Fluorpsar 100,000 90,000 90,000 
Gold 70 70 75 
Kaolin 7,000,000 6,000,000 6,000,000 
Lead, mine output, Pb content 20,000 20,000 20,000 
Molybdenum, Mine output, Mo content | 700 650 650 
Natural gas, billion cubic meters 40,000 45,000 2/ 47,200 2/ 
Petroleum, crude 3,300,000 4,000,000 2/ $,500 2/ 
Steel, crude 630,000 2/ $73,000 2/ 352,000 2/ 
Tungsten, Mine output, W content 700 650 650 
Zinc: 
Mine output, Zn content 50,000 45,000 45,000 
Metal, smelter $5,000 50,000 50,000 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 
2/ Estimates based on information available through July 7, 1995. 
3/ Reported figure. 
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THE MINERAL INDUSTRY OF 


VENEZUELA 


By David B. Doan! 


The relatively good years, economically, of 1990, 
1991, and 1992 for Venezuela turned out otherwise in 
1993, and continued through 1994 into a deepening 
recession. А financial crisis, not improved by 
significant flight of capital out of the country, proved 
difficult to overcome. Although there were individual 
gains, mineral production was generally less robust than 
in the preceding "good" years. Prices for petroleum 
crude recovered somewhat from their weakness of 1993, 
but eased again before they could provide a substantial 
boost to the economy. 

In real terms, the gross domestic product (GDP) fell 
3.396 in 1994, according to the Central Bank of 
Venezuela, and inflation reached almost 7196. The 
fiscal deficit for the year was about 796 of GDP and 
could reach 896 in 1995 if the Government does not (or 
cannot) cut spending. Preliminary indications were that 
exports of crude and refined products, normally 8096 of 
Venezuela's foreign-exchange earnings, declined to about 
7596 for 1994. Although the average exchange rate for 
1994 was Bs163—US$1.00,? the 1995 budget was 
predicated on a rate of Bs180=US$1.00, which was still 
less than black-market rates exceeding 210 Bolivars to 
the U.S. dollar. Real wages have declined 5096 
throughout the past 10 years in a country that believed 
its petroleum resources would carry the economy 
virtually forever. 

Petroleos de Venezuela SA (PDVSA), the 
Government-owned petroleum company, turned out a 
production performance better than that of 1993, and 
which translated into a 5.7% increase in revenue. 
Petroleum’s contribution to Venezuela’s total tax 
revenues was between 52% and 53% in 1994, a 
conspicuous reminder of the importance of this sector of 
the ecomomy. Total net earnings for PDVSA’s 
operations amounted to $1.65 billion. Also on the plus 
side, exports of major mineral commodities increased 
between 35% and 40% compared with those of the 
previous year. More countries have expressed interest 
in PDVSA’s Orimulsion liquid fuel for thermal power 
generation, and privatization continued to attract interest 
in mineral exploration. 


Government Policies and Programs 
liberalized foreign 


The previous Government 


investment rules, including those for the mining sector, 
that eliminated obstacles to dividend and capital 
repatriation. In July 1994, however, the Government 
established strict exchange controls, generating 
apprehension among existing as well as potential 
investment sources. Although declared to be only 
temporary, the controls remained in full force at the end 
of the year. Mining policy has been controlled by 
Venezuela’s 1945 mining law, of late thought to have 
been good in its time, but in need of revision if 
Venezuela were to maintain interest in its mining 
potential, particularly from foreign sources. The 
Venezuelan Congress nearly passed a new mining law in 
1993, but adjourned for the year before the two houses 
could reconcile their respective versions. Although the 
proposed law was intended to encourage mining 
investment, it was criticized for not going far enough in 
modernizing rules and procedures. 

In 1994, the Congress started again, with help from 
interest groups, to devise a totaly new law that would lay 
out simple, transparent, and flexible rules for the mining 
sector that would promote responsible mining activity 
and stimulate foreign investment. 

In 1993, a petition had been filed with the Venezuela 
Supreme Court by a local group questioning the legality 
of a decree that formied the basis of Placer Dome Inc.’s 
ownership of rights to the Las Cristinas property at 
Kilometre 88 in southeastern Bolivar State. This action 
was not so much intended to frustrate Placer Dome as to 
clarify the ownership of rights to other properties thrown 
into question by the action of Corporacion Venezolana 
de Guayana (CVG), the State-owned holding company 
for basic industries, in granting mineral rights. The 
petitioners claimed that only the Ministry of Energy and 
Mines could grant mineral rights, even though CVG has 
granted more than 400 work contracts to private interests 
in Venezuela. Although the foreign media reported’ this 
situation as if it were aimed at Placer Dome, the fact 
remained that it had all the earmarks of an internal 
dispute prompted by private Venezuelan citizens 
determined to protect other unrelated mining interests. 


Environmental Issues 


Notwithstanding the fact that the new mining law was 
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not passed, the so-called Criminal Environmental Law of 
1992 was in full swing. This law contains provisions 
mandating environmental safeguards and restoration of 
areas disturbed by mining activity. Before a mining 
project can be started, an investor or company must 
submit an environmental impact study to the Ministry of 
the Environment for review and approval. With serious 
penalties for violators, the environmental law is notably 
strict in the form promulgated. Uncertainty about how 
closely the law will be enforced has resulted in hesitation 
by some companies that are not clear on all the 
requirements. In particular, questions have arisen as to 
the likelihood of selective or arbitrary enforcement. 
Excessive delays have been experienced in securing 
approval for projects from the Ministry of the 
Environment. 

As Venezuela struggled toward an orderly political 
system and a viable economy, environmental problems 
were seemingly of secondary concern in the media. The 
fact remained, however, that garimpeiros (illegal miners) 
had caused cuniulative environmental damage in 
southeast Venezuela where they used mercury for gold 
amalgamation. Upon heating to drive off mercury and 
retrieve gold, gaseous mercury is released to the 
atmosphere and then precipitates to fall with the rain. 
Not only were soils and streams poisoned but aboriginal 
settlements were put at risk. 

Most, if not all, of the garimpeiros are thought to be 
Brazilians who have little idea of the location of the 
unmarked border in the tropical wilderness. 


Production 


The mineral sector's principal products in 1994 were 
aluminuni, bauxite, diamond, ferroalloys, gold, iron ore, 
iron and steel, petroleum crude and natural gas, and 
petroleum products. (See table 1.) Bauxite output, 6496 
greater than that of 1993, led the list of metals and 
metallic ores in terms of increased production during the 
year. Gold was in second place with an increase of 12% 
from the previous year. Production of iron ore gained 
9%, and output of secondary refined lead climbed 7%, 
over corresponding totals for 1993. Output of aluminum 
and steel both rose 596, and direct-reduced iron 4%, 
compared with the previous year. 

Among the industrial minerals, production of diamond 
climbed sharply. Gem-quality diamond output increased 
32%, and industrial diamond yield was up 2696, 
compared with that of the previous year. Production 
rose for cement, 1%; common clay, 13%; dolomite, 
20%; feldspar, 25%; granite, 79%; limestone, 596; and 
sand and gravel, 3096. Output declined for kaolin, 2796. 
industrial nitrogen, 6%; and silica sand, 8796. 
Production of gypsum remained essentially unchanged. 
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Production of coal in 1994 increased by 1746 on top of 
a solid 3796 increase in 1993, signaling impressive 
growth in engineering and mining. Output of petroleum 
crude climbed more than 10% compared with 1993. 
Output of refinery products is estimated to have been up 
slightly, probably proportionate to production of crude, 
compared with that of the previous year. 

Because the mining sector traditionally played a minor 
role in the Venezuelan economy, particularly by 
comparison with the petroleum industry, the Government 
has been encouraging increased mining activity. It 
seemed reasonably clear that metals and mineral fuels 
responded to world market prices, while many of the 
industrial minerals reflected the domestic requirements 
of a country that has been growing in spite of political 
and economic problems. Although showing negative 
growth in the early 1980's, mining as a whole grew to 
achieve earnings approximating at least 2% of СОР. 


Trade 


Total value of Venezuela's exports amounted to $15 
billion in 1994, while total imports were valued at about 
$9 billion. The country continued its transition from a 
closed economic system to an open, export-oriented 
economy. Its principal export was petroleum crude, and 
its biggest customer was the United States. Typically, 
full-year statistics show that slightly more than 65% of 
Venezuela's total exports of crude and refined products 
have been going to the United States. In turn, the 
imported crude and products have amounted to about 
90% of all U.S. imports from Venezuela. 

In order of tonnage (but not value), the major metal 
mineral commodities recently exported by Venezuela to 
the world were fabricated steel, pig iron, unwrought 
aluminum, rolled steel, steel bars, primary steel, coated 
steels, aluminum oxides, aluminum semimanufactures, 
and manganese oxides. Industrial mineral exports were 
nitrogenous fertilizer materials, ammonia, gypsum, 
gravel and crushed rock, sand, elemental sulfur, and 
carbon black. About $1 million worth of precious and 
semiprecious stone dusts and powders also were 
marketed abroad. 

Foreign-exchange controls, instituted in midyear, 
posed challenges to the import system, in that 
Venezuelan purchasers were required to obtain 
administrative approval for obtaining foreign currencies 


. for payments. 


Mexico, Venezuela, and Colombia concluded 
negotiations on a free-trade pact that took effect in the 
first half of 1994. Tariffs were to be phased out rather 
than abolished immediately. 


Structure of the Mineral Industry 


Traditionally, the major mineral producers have been 


essentially State-owned. Beginning in 1989, however, 
the Government worked to privatize Venezuela’s mineral 
industry, which comprised more than 450 separate 
companies. The industry anticipated increasing private 
investment in aluminum, coal, and petrochemicals and 
later, presumably, in steel and petroleum, the latter 
having been opened to private investment for the first 
time during 1993. 

Major investment of new capital throughout the 
mineral sector was courted, but the main interest in 
1992-94 seemed to be in gold. In 1990, the mineral 
labor force totaled 47,000 in petroleum, 29,000 in iron 
and steel, and 26,000 in mining and quarrying. This was 
approximately 6% of the 1.7 million in the industrial 
sector of a labor force totaling 7.4 million overall. (See 
table 2.) 


Commodity Review 
Metals 


Alumina, Aluminum, and Bauxite.— With production 
of bauxite in 1994 up 64% compared with that of the 
previous year, which itself represented more than a 
doubling of the output of 1992, the bauxite mining 
industry signaled that it was on the way to becoming a 
major factor in the economy of Venezuela. Although 
output of alumina dipped about 13% compared with that 
of the previous year, production of metallic aluminum 
increased by 5% compared with that of 1993. Next to 
petroleum and petroleum products, aluminum was the 
most important export, commonly exceeding $500,000 
per year in value. 

However, after the capitalizing of significant 
expansions in alumina and bauxite production during the 
1992-93 market disturbance resulting from Russian 
dumping, all was not well with the financial side of the 
industry, particularly after a loss of $168 million in 1993 
and the expectation of a bigger loss in 1994.‘ Venalum, 
the biggest aluminum smelter, owned 80% by the 
Government and 20% by Japanese groups, as well as 
Interalumina and Bauxiven, were put on the market for 
privatization by CVG, which merged the administrative 
operations of the three companies. The hope was that 
the profit picture could be turned around, sooner rather 
than later, in that Venalum already has one of the 
world’s lowest production costs for primary aluminum. 

Interalumina itself had been setting up a third alumina 
production line, intended to be ready in the first half of 
1996 for utilization of Alusuisse technology. Production 
was targeted to increase from 2 million metric tons per 
year (Mmt/a) to 3 Mmt/a at that time. 

Meanwhile, Aluminos del Caroni (Alcasa), owned 
9296 by the Government and 8% by Reynolds 


_ International, operating a primary aluminuni smelter and 


two rolling mills, posed perhaps a bigger financial 
problem. Based in Puerto Ordaz, Alcasa had only two 
of its four reduction lines operating and a fifth still under 
construction. Alcasa was not to be included in the 
Bauxiven-Interalumina-Venalum package, but instead 
was offered separately for privatization. 

With good supplies of bauxite, plentiful labor, and low 
energy costs, Venezuela boded well to cure its financial 
problems and become a serious competitor in world 
aluminum markets. 


Chromium.—The Ministry of Energy and Mies 
reported chromite mineralization in two places. About 
10,000 Million metic tons (Mmt) grading 40% CrO, 
was located in Falcon State, east of Lake Maracaibo. 
Another 38 Mmt grading 2.73% Cr,O, was projected in 
Aragua State, west and south of Caracas. 


Gold.—Output of gold in "Venezuela continued 
climbing, showing a 12% increase in 1994 compared 
with production in 1993. Data represented only reported 
production and did not include output by garimpeiros, 
known to be widespread in their small operations in the 
less accessible parts of eastern and southeastern 
Venezuela along the border with Brazil. The 
Government estimated that there may be 16,000 of these 
illegal miners and that they smuggle an estimated 25 
metric tons (mt) of gold out of Venezuela yearly. 

Monarch Resources, of Bermuda registry, opened the 
first new underground gold mine, La Camorra, in 
Venezuela in 50 years. Situated in Bolivar State in the 
El Dorado region (but not at Kilometre 88), the mine 
began pouring gold in midyear. 

As in previous years, the bulk of the news of gold 
exploration and discovery during 1994 centered on the 
so-called Kilometre 88 district of southeastern Bolivar 
State in the Precambrian shield, where the geology is 
very similar to that of the greenstone belts of the 
Canadian Shield. So named because of its location along 
Highway 10 south of the zero marker near El Dorado on 
the Cuyuni River, the area was worked illegally for 
years by unlicensed miners, including garimpeiros from 
Brazil, who were thought to have removed more than 62 
mt of gold from surface operations using primitive 
mining techniques. In 1990-92, the Government largely 
closed down illegal mining, relocated the garimpeiros 
and, in conjunction with the liberalization of its mining 
laws, made the region accessible to large-scale 
exploration fueled by foreign investment. Issues relating 
to title needed clarification, but reportedly could be 
resolved by expert Venezuelan legal advice. 

Many Canadian junior and senior companies were 
greatly involved in what could only be called a true gold 
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rush at Kilometre 88, and exploration service 
organizations were active, particularly geophysical and 
drilling companies. Increased attention was attracted by 
Placer Dome's (owned 7096 , Government 30%) apparent 
major discovery at Las Cristinas, and concessions have 
been established virtually throughout an area of roughly 
30 kilonieters (km) by 45 km. Placer Dome announced 
that their Conductora and Cuatro Muertos zone 
contained a resource comprising about 124 Mmt grading 
12.3 grams per metric ton (g/mt) of gold at a 0.7 g/mt 
cutoff, amounting to 4.8 million troy ounces (1,543 
kilogranis (kg), worth more than $1.8 billion at a 
projected price of $380 per troy ounce. 


Iron Ore.—Production of iron ore climbed about 9% 
compared with that of 1993, a year that represented a 5- 
year low in mining of iron ore. Although not matching 
the 21 Mmt range of output in 1991, prior to the current 
economic troubles, the industry did seem headed for 
recovery. 

C.V.G. Ferrominera Orinoco C.A. (Ferrominera), 
Venezuela's only producer of iron ore, operated the San 
Isidro, Cerro Bolivar, El Pao, and Los Barrancos mines. 
Ferrominera announced that it planned to increase its 
installed mining capacity from the current 20 Mmt/a to 
40 Mmt/a by the year 2000, after having operated 
essentially at or slightly above installed capacity in 
previous years, particularly in 1991. It was estimated 
that the ultimate cost of doubling capacity with ancillary 
infrastructural upgrades would reach $1.3 billion by 
2000. The program would include construction of new 
facilities for expansion of pellet production. Overall, 
plans aimed at adapting new iron and steel technologies 
to reduce production costs, cope with environmental 
requirements, increase competitiveness, and generate a 
reasonable return on investment. 

As of 1991, Ferrominera had proven iron ore reserves 
of 1.96 billion mt grading 60% and estimated reserves 
of 11.7 billion mt of lower-grade ore averaging about 
44% iron. Most of these reserves are in Bolivar State of 
southern Venezuela in the 50,000-kilometers km? 
Imataca region. At presently projected rates of 
production, Venezuela's proven iron ore reserves should 
last for more than 100 years. 


Iron and Steel.—Venezuela enjoyed continuing 
success in 1994 with its direct-reduced iron (DRI) 
production, but after operating above capacity in 1993 
for output of hot briqueted iron (HBI), its Minarales 
Ordaz CA (Minorca) plant at Porto Ordaz had to be shut 
down for repairs and maintenance. Having produced 
900,000 mt in 1993, versus 830,000 mt rated, the plant 
took advantage of price buoyancy for HBI in world 
markets and postponed periodic upkeep into 1994. 
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Not far from the Minorca operation, a new $381- 
million iron pellet plant built for C. V.G. Ferrominera 
Orinoco (FMO) went into production. Although 
capacity was rated at 3.3 Mmt/a, the first year of 
operation was expected to yield a niore modest output of 
perhaps 1 Mmt of pellets, with full rated output achieved 
in about 2 years. Some of FMO’s pellet production was 
expected to be taken by Minorca for direct reduction. 

FMO ог ferrominera ratified a project to begin 
construction of the Comsigua Direct Reduction Plant in 
Ciudad Guayana, Bolivar State, to be jointly owned with 
Japanese and American companies. Kobe Steel was 
selected to build and operate the plant. 

C.V.G. Siderurgica del Orinoco C.A. (Sidor) was to 
be at least partly privatized, with the private sector 
taking over services to, and management of, the 3 
Mmt/a raw steel producer. Services to be privatized 
included oxygen, gas, and infrastructure supply. It was 
disclosed that 51% of Sidor's seamless pipe mill had 
been purchased for $116 million by Finalven, a domestic 
company, and Iritecna, a subsidiary of the Italian 
company, Instituzione Per La Ricostruzione Industriale 
(IRI). Furthermore, no World Bank money was to be 
involved. The joint venture would be called Tubos Del 
Orinoco, or Tuborca. The only seamless pipe mill in 
Venezuela, its construction had been initiated by Sidor 
in 1986 with help from another IRI subsidiary, but lack 
of funds had caused suspension of the project in 1989. 
When completed, the mill would have a capacity of 
250,000 mt/a. Sidor was to retain 40% ownership, with 
996 going to the Tuborca workers. Demand for 
seamless steel pipe has grown steadily from the State- 
owned PDVSA for oil and gas operations. 


Nickel.—The Loma de Hierro laterite deposit in 
Miranda State, that includes a projected 35.7 Mmt of 
material grading 1.57% nickel (1.2% cutoff) and 0.05% 
cobalt, attracted outside interest on the part of Anglo- 
American Corp. of South America (AMSA). By the end 
of the year, AMSA had bought in on 10% of the project 
and earned the right to purchase an additional 60% for 
a reported $27.5 million. The deposit had been valued 
at $43.5 million as it lay. Owners were Jordex 
a Canadian company based in 
Vancouver, in a 50-50 joint venture with the Venezuelan 
company Caracas Corporation, called Corporacion 
Federal de Minas (COFEMINAS), which has been 
carrying out exploration drilling prior to an analysis of 
mining feasibility. Nickel grades at Loma de Hierro 
were similar to those of Falconbridge Ltd.'s Falcondo in 
the Dominican Republic, or P.T. Inco in Indonesia, but 
energy costs would be significantly lower for the 
Venezuelan operation. 


Industrial Minerals 


Cement.—Output of hydraulic cement, at 6,927 Mmt, 
was up between 3% and 2% compared with that of the 
previous year, sustaining a steady climb in output for 
more than 6 years. Demand for cement had followed 
suit overall, but experienced uncertainties from month to 
month as the result of political and economic instabilities 
as they affected major construction, which was down 
sharply during 1994. 

Venezuela's largest cement producer, Venezolana de 
Cementos, (Vencemos) agreed to sell a controlling block 
of equity to Cementos Mexicanos (Cemex), the leading 
producer of Mexico, for approximately $300 million, but 
the quid pro quo was not yet worked out. Vencemos 
had 50% of the domestic cement market and 25% to 
30% of the concrete market. 

The Government also sold its 1996 share of Cementos 
Catatumbo, most of it to the French company LaFarge 
Copee, for $6.2 million. LaFarge previously held 12% 
of the company and, by this purchase, increased its share 
to 2496, the remainder having gone to other buyers 
including Zuliano Inversiones and Proyecto Catatumbo. 
Cementos Catatumbo, with an output capacity of 
657,000 mt, held about 896 of the domestic market with 
yearly sales of $18 million. 

Exports of cement to all purchasers were encouraged 
during the year in order to earn financial credits; 
offshore deniand remained firm. 


Diamond.—The widespread occurrence of diamond in 
alluvial deposits in Bolivar State presents, immutably, 
the case for kimberlite pipes in the region. At least one 
kimberlite body comprising dikes and sills has been 
exposed discontinuously over a length of 7 km along the 
Quebrada Grande, a stream in the Guaniamo district." 
Further exploration would be expected to discover many 
more such kimberlites if the distribution of alluvial 
diamond through much of Venezuela and Guyana were 
any indication. During 1994, one U.S. firm and several 
Canadian companies obtained dredging concessions for 
working placer deposits. 


Refractory Materials.—The principal manufacturer of 
refractories in Venezuela, Ceramica Carabobo CA, had 
a capacity of 120,000 mt/a. Although later output was 
not reported, production in 1992 consisted of 90,000 mt 
of high and medium alumina bricks, low alumina bricks 
for insulation, basic refractories, chemically bonded 
materials, mortars, castables, plastics, rammables, and 
gunning mixes. Castables included low iron, normal, 
dense, or extra-dense, and in each case were silica- 
alumina, high alumina, or basic. The gunning mixes 
were based on chromites and chrome magnesites. The 


company also produced light aggregates, alumina 
cement, and bauxite. Raw materials were mainly 
imported magnesites from the United States, Austria, the 
Netherlands, and Brazil; chromite from the Philippines, 
Africa, and Cuba; aluminas from the United States and 
Europe; and aluminous cements from France and the 
United States. 


Mineral Fuels 


Coal.—Output of bituminous coal climbed 17% as 
development of Venezuela's coal resources intensified 
and the Government pushed its plan to diversify the 
country's mineral production away from almost total 
reliance on petroleum. The Venezuelan coal-mining 
company, Carbozulia, a subsidiary of PDVSA, exported 
about 4 Mmt of coal in 1993, thought to be worth at 
least $35 million. Smaller volumes also were exported 
by other sources. The United States was the largest 
purchaser, followed by the Netherlands and France. 

Mined in the north-central part of the country south 
and east of Caracas, as well as in the northwest part of 
the country east, west, and south of Lake Maracaibo, 
Venezuelan coals tend to have low sulfur, in sonie cases 
high volatile matter and/or relatively high ash, but 
generally a high thermal value that, taken together, put 
niuch of the coal reserves in the high-rank bituminous 
category. Production is commonly by open pit 
operations, affording cost controls leading to very 
competitive market pricing. 

In the Guasare district of Zulia State, a sedimentary 
basin in the foothills of the Andes virtually on the border 
with Colombia, Carbozulia aimed for an output of 18 
Mmt/a by 1997 and 20 Mmt/a by 2000. Guasare coals 
are metallurgical, having 51% fixed carbon and a high 
thermal value, 7.596 ash, and 0.6% sulfur, suitable for 
direct injection into blast furnaces as a substitute for 
coke. The resource includes 11 groups of seams, the 
thickness of individual seams ranging from 1 to 13 
meters (m). Recent Guasare development and 
production have been centered on the Paso Diablo coal 
mine, operated jointly by Carbozulia and Agipcoal of 
Italy. Carbozulia was further considering new port and 
rail facilities capable of handling cape-size (120,000 
dead-weight tonnage) vessels, involving a deeper channel 
in Lake Maracaibo. 

The Ministry of Mines approved a long-term permit 
for the British Young Group PLC to expand the coal 
reserves of Carbonar, about 300 km east of Caracas near 
the coast. Mining operations were to be expanded to 
allow the company to ship 1 Mmt of coal to British 
electric generating plants. 


Natural Gas.—The production of natural gas 
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amounted to 44.6 billion cubic meters (ny), with an 
estimated 12 billion nr of this having been utilized in the 
field for reinjection; 17 billion m? utilized in other 
operations and processes; and the remaining 15 billion 
m? (or slightly more) marketed. 

Natural gas liquid output was 53.3 million barrels 
(Mbbl), of which approximately 42 Mbbl would have 
been liquid petroleum gas and about 11.3 Mbbl would 
have been natural gasoline, as estimated from past 
performance. 

Most natural gas produced in Venezuela has been 
associated gas, volatilized from crude as the latter 
encounters the lower temperatures and pressures within 
recovery equipnient at the surface. Until recently, 
virtually all gas produced was reinjected, sold for power 
generation, used for feedstock and power in refineries, 
or consumed as petrochemical feedstock, introducing an 
element of confusion as to applicability of the terni 
"marketed. " 

Starting in 1991, plans were made to develop offshore 
gas fields in the Gulf of Paria near Venezuela's east 
coast, culminating in 8 production platforms drilling at 
least 55 wells. About 50 km of pipeline would carry the 
gas ashore for processing and export. 


Petroleum Crude.—Production of crude in 1994 
amounted to just less than 900 Mbbl, up 10% compared 
with output in the previous year. Gross revenues to 
PDVSA included $11.2 billion from export sales, mostly 
to the United States. For 1993, by comparison, 
investment by PDVSA and ancillary entities amounted to 
$3.4 billion in oil and gas operations; $103 million in 
petrochemicals; $56 million in bitumen and Orimulsion 
(see below); and $2 million in coal and fertilizers. With 
increased production through 1994, PDVSA once again 
preserved its financial self-sufficiency, retaining the 
capability of financing its own operations, taxes, and 
investments, and ending the year with a positive cash 
balance. PDVSA awarded a number of service contracts 
to private companies to reactivate marginal oil fields, 
totaling 13 field units, including 5 to U.S. companies. 
This program has been reasonably successful, but does 
not involve equity ownership by any of the contractors. 
With total reserves of more than 64 billion barrels (bbl), 
Venezuela had enough crude for 70 years’ production at 
present rates.’ 

The Orinoco heavy oil belt consists of an estimated 1.2 
trillion bbl of bitumen that by itself exceeds the world's 
total reserves of crude, although this bitumen or tar is 
not crude. The tar is too thick to refine or burn, but can 
be extracted from the ground for $3 per bbl versus at 
least $9 per bbl to mine tar sands or oil shales in various 
other countries, such as Canada and Russia. One 
solution reached by PDVSA after 15 years of research 
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has been to convert the tar into an emulsion of 70% oil 
and 30% water ("Orimulsion"), which flows and can be 
transported easily. It ignites readily and can be burned 
in powerplants. PDVSA has amassed contracts to supply 
power generators in the United States, Europe, and 
Japan with 10 Mmt of Orimulsion, and other agreements 
were being negotiated with China. 


Reserves 


Venezuela has significant reserves of bauxite, coal, 
gold, iron ore, natural gas, and petroleum, among other 
ores and mineral commodities, not all of which are being 
mined. Some, such as nickel, almost certainly will be 
extracted when feasibility studies are completed. 
Investors have also applied for concessions to mine such 
minerals as antimony, copper, lead, mercury, niobium, 
tantalum, titanium, and zinc. The reserves of the 
country's major mineral commodities, as projected by 
officials of the Venezuelan Government or their 
representatives, are shown in table 3. 


Infrastructure 


Venezuela's rail system had 542 km of single-track 
1.435-m gauge rail, 363 km of which was Government- 
owned and the remainder privately owned. The 
country's road system consisted of 31,200 km of paved 
highway and 24,800 km of gravel-surfaced roadway. 
An additional 25,000 km was unimproved loose-surface 
road. The country had 425 airports, 392 of them in 
usable condition; 139 of them had paved runways. No 
runway exceeded 3,659 m in length; 15 had runways 
2,440 to 3,659 m long; and 92 had runways 1,220 to 
2,439 m long. Venezuela’s navigable waterways for 
oceangoing vessels totaled 7,100 km, including the Rio 
Orinoco and Lago de Maracaibo. The country's 
hydrocarbon pipeline system consisted of 6,370 km for 
crude petroleum, 480 km for refined products, and 4,010 
km for natural gas.' Thirty of the 58 ships in the 
Venezuelan merchant marine were available for mineral 
products transportation. 

Coal produced in the Guasare coal basin was hauled 
by highway trucks about 85 km to the Santa Cruz port 
facilities on Lake Maracaibo and then barged by canal to 
oceangoing vessels. Plans were being considered for 
construction of a railroad and new port facilities to 
expedite coal exports. 


Outlook 
The tax reform enacted in 1992 was expected to 


stimulate foreign investment in the hydrocarbon and 
other mineral industries, but it seemed that more than 


tax reform might be needed. Venezuela's legal 23, 1994. | 
requirements were blocking the very capital investment *Central Intelligence Agency. The World Factbook, 1993, p. 412. 


the country hoped to attract, particularly from other Major Sources of Information 
countries. The laws governing prospecting, claiming, 


and mining were detailed and potentially complex. The Dirección General Sectorial de Hidrocarburos 


succession of Government decrees and resolutions from Ministerio de Energía y Minas 
1944 through 1990 constituting the present mining law Caracas, Venezuela 

have great potential for manipulation and mischief Dirección General Sectorial de Minas 
because of their very complexity. Establishment of a Ministerio de Energía y Minas 
single, uncomplicated, comprehensive mining law could Caracas, Venezuela 

stimulate activity in all sectors of the mineral industry of 
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TABLE 1 
VENEZUELA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Thousand metric tons unless otherwise specified) 


DO( eve OC ОС ОСЛА 


Alumina 1,290 1,300 1,310 1,500 1,300 

Bauxite metric tons 711,000 1,990,000 1,050,000 2,910,000 4,790,000 

Metal, primary, unalloyed do. 590,000 601,000 561,000 568,000 595.000 

Gold, mine output, Áu content kilo S 7,700 4,220 7,550 8,900 r/ 9,990 

n and steel: 

Iron ore and concentrate 20,100 21,200 18,100 16,900 18,300 
Metal: 

Pig iron 314 = => == = 

t -reduced iron 3,130 r/ 4,020 r/ 4,300 r/ 4,510 r/ 4.710 

О 3 440 r/ 4020 г 4300 r ; Or , i 


TCU C CC CMM RCM KC CMM MM NL ST Pp ee 
Ferromanganese =- 1 9 =- [/ — e/ 
Ferrosilicomanganese 31 31 32 42 r/ 40 e/ 
Ferrosilicon 3/ 53 54 40 r/ 47 r/ 41 

|... Tt  . ^  XADO" ^ m  — 


О r r 
Steel, crude 3,000 3,300 4,260 3,360 3,520 
ee footnotes at end of table. 
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TABLE 1-Continued 
VENEZUELA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Semimanufactures, hot-rolled 
| ead. secondary. refinec metric tons 


INDUSTRIAL MINERALS 
Amphibolite 


ent, c 
Other 
Diamond: 
Gem carats 
Industrial do. 
Total do 
Felds 
m 
rrogen, content of ammonia 
roc 
te 
evapore metric 
' ! f , Crus ~ 


Sand and gravel 
са san 
ulfur, petroleum byproduc 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black e/ 
Coal, bituminous 
‘yas аштап 
OTOSS lion cubic m : 
Макед ë 
atural gas liqui 
Nature базоппе ousand 4 Dé ion be 8 
uic cum go 


iqu cum О. 


Aviation /e do. 
Motor do 


1/ а includes data available through July 1995. 


2/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; they may not add to totals shown. 


ОГ 


eve 


ОСА 


2.340 2.210 2.450 2,560 2.390 
14,000 15,000 15,000 e/ 14.000 r/ 15.000 
188 212 200 = А 
5.230 6.340 6,590 6,840 6,930 
12 39 37 22 16 
3.060 2.750 1.630 1.920 2.170 
85,000 e/ 102,000 302,000 145,000 192,000 
248,000 112.000 176,000 155,000 195,000 
"91 138 169 "220 "275 
201 244 175 224 225 
557 450 404 535 505 
165 162 10 _ 57 
32 32 32 32 32 
439,000 430,000 318,000 370,000 e/ 400,000 e/ 
550 550 550 550 550 
300 300 e/ 215 250 300 
262 370 47 195 350 
12,600 11,400 14,300 14,900 15,700 
= = 134 = ae 
5.330 4,610 4,940 5.030 6,570 
443 343 703 753 100 
125 155 155 135 150 e/ 
60 60 60 60 60 
2.190 2,500 2,880 3,940 4,630 
40,500 42,300 43,400 42,500 44,600 
15.600 15000 e/ 15,000 e 15000 15.100 e/ 
7,500 e/ 8190 e/ 18,600 7,900 11,300 e/ 
30,000 e/ 33,300 e/ 74,500 38,800 42.000 e/ 
710,000 872.000 907,000 816,000 r/ 899,000 
2.920 3000 e 3,500 c 2,920 3,290 
178 350 5/ 300 64 - 5/ 
122,000 e/ 115,000 105,000 e/ 68,900 68,800 
22.000 6,000 12,000 58,000 5/ 50,500 
24,000 e/ — 28,100 29.000 c/ 28500 27.700 
2,330 803 1.000 е 999 2 
99.900 107,000 100,000 e/ 104,000 93,800 
2.980 2.950 2950 e/ 3.320 2.150 
89.200 е/ 107000 105,000 e/ 102.000 96,400 
12, 100 9.040 10,000 e/ 8230 10,300 
9. 100 27 900 5/ 


3/ Figures represent combined 45%-silicon-content and 75%-silicon-content production. 


4/ From nonassociated gas only. 
5/ Reported figure. 


ТАВГЕ 2 
VENEZUELA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 


(Metric tons unless otherwise specified) 


Major operating companies Location of Annual capacity 
Commodity and major equity owners main facilities 
Alumina Interalumina (Government, 88.7%; Ciudad Guayana, Bolivar State 1,300 
Aluminio Suizo S. A. , 11.3% 
Aluminum Aluminio del Caroni S. A. (Alcasa) do. 300 


(Government, 82%; Reynolds 
International, Inc. 8%) 


Do. Industria Venezolana de Aluminio 366 

C. А. (Venalum) (Government, 8096; 
Six Japanese companies, 20%) do. 

Bauxite C.V.G. Bauxita Venezolana C. A. Los Pijiguaos, Bolivar State 1,000 
(Bauxiven) 

Cement C. А. Venezolana de Cementos Barquisimeto, Lara State; Maracaibo, 2,750 

Zulia State; Pertigalete, Anzoatequi State 

Coal Carbones del Guasare S. A. 1/ Paso Diablo, Zulia State Guasare coal basin 1,500 

Gold Revemin II (C.V.G. 49%; Monarch, El Callao, Bolivar State 900 
4996; Public, 296) 

Do. Las Cristinas (Placer Dome 70%; Kilometre 88, Bolivar State new 

C.V.G. 30%) 

Iron ore C.V.G. Ferrominero del Orinoco C. A. Cerro Bolivar, El Pao, Los Barrancos, 20,000 
(Government, 100%) and San Isidro mines, Bolivar State 

Iron ore pellets C.V.G. Ferrominero del Orinoco C. A. Ciudad Guayana, Bolivar State 
(Government, 100%) 

Nickel Jordex Resources, 50%; Corporacion Loma de Hierro, Miranda State new 
Federal de Minas, 5096) 

Petroleum crude Petroleos de Venezuela S.A. (PDVSA) Fields in Anzoatequi, Apara, Falcon, 1,822 
(Government, 100%) Guarico, Monagas, and Zulia States. 

Petroleum products do. Major refineries at Amuay Bay and 1,588 

Cardon, both in Falcon State 
Steel C.V.G. Siderurgica del Orinoco C.A. Ciudad Guayana, Bolivar State 4,300 


Sidor) (Government, 100% 
1/ Established by Carbonca del Zulia S. A. (Carbozulia), or the operating company for the Guasare coal project. 


TABLE 3 
VENEZUELA: RESERVES OF MAJOR MINERAL 
' COMMODITIES FOR 1994 1/ 


(Thousand metric tons unless otherwise specified) 


Commodity Reserves 
Bauxite 4,000,000 
Coal 10,200,000 
Chrome 1,000 
Cobalt 6,000 
Copper 375 
Diamond carats "very high" 
Gold metric tons 8 
Iron Ore 1,026,000 
Natural gas billion cubic meters 3,950 
Nickel 853,000 
Petroleum crude million barrels 64,450 
Rare earths "very high" 
Silver metric tons 533 
Titanium dioxide 3,400 
Uranium "important" 
Zinc 766 


1/ Values and characterizations are by the Government of Venezuela 
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THE MINERAL INDUSTRY OF 


VIETNAM 


By Travis Q. Lyday 


The Socialist Republic of Vietnam has had a centrally 
planned economy since 1976, when the former northern 
and southern areas partitioned in 1954 by the Geneva 
accords were officially reunited. Its economy has been 
one of devastation since 1945, when Japan's World War 
II occupation ended and the country first proclaimed its 
independence. The Government's policy of "doi moi," 
or economic renovation and liberalization, was initiated 
in 1986 to introduce to the country a free market without 
ejecting the authoritarian Communist Government. The 
Government encouraged private enterprise and trade to 
stimulate the transition from a centrally planned to a 
market economy. The economy in 1994, continuing its 
recent tendency for expansion under doi moi, recorded 
an increase in its gross domestic product (GDP) of 8.8 96 
compared with that of 1993." 

The economy basically was agrarian, accounting for 
approximately one-half of the country's GDP, estimated 
at about $15 billion,’ and employing 65% to 70% of the 
labor force of about 33 million. ‘Rice cultivation again 
predeminated in 1994. Exports of crude oil accounted 
for approximately 40% of the country's estimated $3.2 
billion in export earnings in 1994. Coal also remained 
an important mineral export. Inflation was estimated to 
have remained under 10% for the second consecutive 
year, after having exceeded rates as high as 8096 at the 
beginning of the decade. 

The U.S. Government ended on February 3, 1994, its 
economic sanctions against Vietnam that had 
automatically become effective on April 30, 1975, when 
the Government of the former Republic of Vietnam 
(South Vietnam) capitulated to the forces of the Peoples 
Army of Vietnam (North Vietnam), resulting in the 
reunification of the country. 

Although the U.S. Government previously had 
authorized in 1992 and 1993 U.S. corporations to open 
offices in Vietnam; negotiate and sign joint-venture 
contracts with the Vietnamese; bid on large 
infrastructure projects being underwritten by the World 
Bank, the Asian Development Bank, and the 
International Monetary Fund; and participate in other 
advance activity heralding normal business endeavors, 
U.S. firms had been barred from selling any of their 
products or from conducting any financial transactions in 
the country until the lifting of the 19-year-long 
embargo.* 


Vietnam is rich in numerous minerals, including 
bauxite, chromite, coal, copper, gold, iron ore, lead, 
manganese, petroleum, phosphate rock, tin, tungsten, 
and zinc. With the exception of petroleum, the mineral 
resources are predominantly in the northern region of the 
country. The major petroleum fields occur on the wide 
continental shelf off the southern coast in the South 
China Sea. 

Despite the Government's policy of doi moi, the 
mineral resources in Vietnam remained under state 
ownership and, with the exception of the petroleum 
sector, all mines and mineral processing plants were 
owned and operated solely by the Government. 
Petroleum exploration, development, and production- 
sharing projects were joint ventures between the Vietnam 
Petroleum and Fuel Gas Corp. (Petro Vietnam), the state 
oil company, and foreign companies. In addition, some 
mining, primarily for gold, was done by individuals. 
The state-owned National Gold, Silver, and Precious 
Metals Corp. in Hanoi refined all the gold mined in the 
country. 

A $1.6-million joint venture between the Russian 
Geology Federation and Thai Nguyen Color Metal Co. 
commenced in February production of gold at its 
operation in Bac Thai Province, northern Vietnam. A 
joint venture between India's Hindustan Zinc Ltd. and 
France's Bureau de Recherches Géologiques et Minières 
was developing the Pac Lang gold deposits 330 
kilometers (km) north of Hanoi." 

The Australian firms Auridiam Consolidated NL, with 
a 40926 interest and manager, and North Star Resources 
NL, 40%, completed the second year of their 3-year 
exploration program on the Sin Quyen copper-gold 
project in Lao Cai Province, northern Vietnam. The 
Government held the remaining 20% interest through its 
Vietnam Rare and Precious Metals Corp., a semiprivate 
company within the Ministry of Heavy Industry. The 
joint venture held the exploration license for an area 
encompassing 235 square kilometers, but the primary 
objective in 1994 was to delineate by diamond drilling 
the resources of the Sin Quyen ore body. At a cutoff of 
0.596 copper, the resource was estimated to be 52.8 
million metric tons (Mmt) grading 0.91% copper. Some 
metallurgical test work also was допе.° 

The consortium comprised of the United Kingdom- 
based Lonrho PLC and the German firms Krupp-Hoesch 
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and Rheinbraun planned to continue for а 2d year their 
agreement with the Vietnamese Government, through the 
Vietnamese Steel Corp., to explore and develop the 
Thach Khe iron ore deposit on the coast in Ha Tinh 
Province, 350 km south of Hanoi. The consortium was 
to continue their detailed feasibility study for the 
development of a proposed 10-million-metric-ton-per- 
year (Mmt/a) open pit mine to commence by 2000, if 
warranted.’ Since the domestic steel industry presently 
cannot consume more iron ore, all of the ore initially 
would be exported. The natural ore has an iron content 
of 6296 and would not need concentration. About 6 
Mmt of the annual output would be pelletized for use by 
direct-reduced ironmakers; the rest would be shipped as 
fines and lump ore.* 

Leader Resources NL of Australia continued its base 
metal exploration program in Bac Thai Province, which 
included the Cho Dien zinc deposits previously 
delineated by the French colonial Government in the 
early part of the century and the Na Tum zinc-lead 
prospect, about 150 km and 135 km north of Hanoi, 
respectively. Padaeng Industry Co. Ltd. of Bangkok, 
Thailand, also was interested in developing the resources 
for its zinc smelter. 

Fertilizer and Basic Chemical Products Corp. 
(FERCHEMCO), the State-owned fertilizer company, 
planned to form a joint venture with All Ocean 
International (AOI) of the United States to build a 
150,000-mt/a diammonium phosphate fertilizer plant in 
Quang Ninh Province in the north of the country 
bordering China. The plant was to be sited along the 
coast so that sulfur and ammonia feedstocks could be 
readily received from overseas sources. All of the 
required phosphate rock, however, was to be obtained 
from domestic sources. The joint venture initially was 
to be owned by FERCHEMCO, 40%, and AOI, 6096, 
but the Vietnamese company's share was to increase 
incrementally as the project progressed. The plant was 
scheduled to come on-stream in 1997? 

Australia's Portman Mining Ltd. received a Foreign 
Investment License to develop a silica sand deposit at 
Nam O and explore further a silica sand deposit at 
Thang Binh, both in Quang Nam-Da Nang Province, 
central Vietnam. The Nam О deposit, with about 10 
Mmt of silica sand, is adjacent to Da Nang Bay, 14 km 
north of Da Nang, the provincial capital. The Thang 
Binh deposit is approximately 40 km south of Da Nang. 
A Ministry of Heavy Industry mining company and a Da 
Nang Provincial government mining company together 
held a 30% interest in the joint-venture project. 
Portman's initial production rate was targeted at 500,000 
mt/a.'? 

Vietnam has a variety of coals, ranking from lignite to 
anthracite. Coal production was through a State-owned 
monopoly until 1989, when the various entities were 
partly incorporated into four companies operating under 
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the control of the Ministry of Energy. The Vietnam 
Coal Corp. (VCC) was established in August 1994 with 
the intention of restructuring and increasing the 
competitiveness of ће industry.'! 

Anthracite has been for many years the chief mineral 
commodity produced in Vietnam. The principal 
anthracite mines are in Quang Ninh Province, near 
Haiphong in the north. Output was from both opencast 
and underground mines produced by three VCC 
subsidiary companies whose names correspond to the 
coalfields, or basins, where the mines are located, 
namely, Cam Pha Coal Co., Hon Gai Coal Co., and 
Uong Bi Coal Co. About 80% of output was from the 
surface mines. Although the aggregate design capacity 
was about 11 Mmt/a, the industry remained constrained 
by frequent failure of equipment and shortages with 
supplies, so that existing mines continued to operate at 
less than 6096 of capacity. 

Bituminous and subanthracite coal was mined in Bac 
Thai Province, northeast of Haiphong, and in Quang 
Nam Province, near Da Nang in central Vietnam. Some 
was of coking quality, but its end use was not known. 
Lignite was mined at Na Duong in Lang Son Province, 
north-northeast of Hanoi, for use in the cement industry. 
Production of these coals accounted for less than 
400,000 mt/a. The state-owned Vietnam National Coal 
Import-Export and Materials Supply Corp. was 
responsible for all coal exports. 

The country's oil industry emerged when the South 
Vietnamese Government opened in 1973 the first oil and 
gas exploration concessions to foreign investors. 
Exploration drilling in 1974 by Mobil Oil Corp. of the 
U.S. discovered the offshore Bach Ho, or White Tiger, 
Oilfield in the Cuu Long basin in the South China Sea. 
However, changing political factors soon forced the 
abandonment of the field. Upon reunification of the 
country in 1975, the Government declared all 
exploration rights awarded under the previous regime to 
be illegal and invalid. No exploration was conducted 
until 1979 when Canadian and European companies 
acquired exploration concessions. However, they had no 
commercial success. 

In June 1981, the Governments of Vietnam and the 
former Soviet Union established the Vietnam-Soviet Oil 
and Gas Joint Enterprise (Vietsovpetro), a joint-venture 
company, to explore for and produce oil and gas. 
Vietsovpetro appraised Mobil's Bach Ho discovery, 
reportedly proving reserves in excess of 200 million 
barrels (Mbbl) of oil, and also discovered the satellite 
Rong (Dragon) Oilfield within the basin. Production 
began from Bach Ho in 1986, remaining the country's 
sole producer until this year. The Rong Oilfield was 
under development in 1994, with production scheduled 
to commence in 1995. 

Vietsovpetro drilled in 1981 its only exploration well 
in the Nam Con Son basin, farther offshore and to the 


southeast of the Cuu Long basin, at the site of an earlier, 
unproductive well drilled by Mobil. The Dai Hung-1 
well was the discovery well for the Dai Hung (Big Bear) 
Oilfield, which in October 1994 became Vietnam's 
second producing oilfield. The producing consortium 
consisted of oil companies from Australia (BHP 
Petroleum International Pty. Ltd., the operator with a 
43.75% interest); Malaysia (Petroliam Nasional Bhd.), 
20926; France (Total Exploration Production, 10.625 96); 
and Japan (Sumitomo Corp., 10.625 96), as well as Petro 
Vietnam (15%). 

Following the Government's withdrawal of military 
forces from Cambodia and establishment of an open-door 
policy to attract foreign investment under its doi moi 
initiative, a number of non-U.S. foreign companies 
returned to the area during 1988-91, but, generally, all 
of their exploration-drilling programs were insignificant. 

The Government conducted in 1992 two exploration 
license-bidding rounds following the relinquishment late 
in 1991 by Vietsovpetro of much of its exploration 
holdings in the Nam Con Son basin. Companies from 
Australia, France, India, Indonesia, Japan, Korea, and 
Malaysia then became active in oil exploration 
concessions awarded by the Government. U.S. 
companies began farming into exploration concessions 
since the lifting of the trade embargo.” 

Vietnam had one oil refinery, Saigon Petro, operated 
by Petro Vietnam, in Ho Chi Minh City, formerly 
known as Saigon. Its capacity was 40,000 barrels per 
day (bbl/d). Petro Vietnam, Total of France, and 
Chinese interests were constructing а 130,000-bbl/d 
refinery at Vung Tau in Ba Ria-Vung Tau Province on 
the coast southeast of Ho Chi Minh City. Its scheduled 
completion date was 1998.4 

Petro Vietnam completed in November a $50 million, 
125-km pipeline from the Bach Ho Oilfield to the coastal 
resort town of Vung Tau, Ba Ria-Vung Tau Province. 
The pipeline was to transport associated gas produced at 
Bach Ho, previously flared on-site, for sale on the 
domestic market. About 107 km of the line was 
offshore. '5 

Essential elements of the transportation infrastructure 
of Vietnam consist of about 85,000 km of roads, 
including 9,400 km bituminous, 48,700 km gravel or 
improved earth, and 26,900 km unimproved earth. The 
length of navigable inland waterways totals about 17,700 
km, with more than 5,100 km navigable at all times by 
vessels up to 1.8-meter (m) draft. The rail system 
consists of about 3,050 km of track, including about 
2,455 km of 1.000-m narrow gauge, 150 km of 1.435-m 
standard gauge, 230 km of dual gauge having three rails, 
and 225 km of unserviceable track. There are 50 a principal 


irports with permanent-surface runways out of a total of 
100 that are considered usable in the country. 
International shipping ports include Da Nang, Haiphong, 
and Ho Chi Minh City. The merchant marine fleet 
includes eight petroleum-oils-lubricants tankers and three 
bulk ore freighters. There is about 150 km of pipeline 
for refined oil products. Vietnam had an electric power 
generating capacity of 3,300 megawatts and produced 
power at the approximate level of 130 kilowatt-hours per 
capita, or about 9 million megawatt-hours total 
production in 1992.6 


Text prepared June 1995. 
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“U.S. Central Intelligence Agency, Washington, DC. The World 
Factbook 1994, p. 427. 


Major Sources of Information 


Geological Survey of Vietnam 
Hanoi, Vietnam 

General Department of Chemicals 
Hanoi, Vietnam 

Ministry of Construction 
Hanoi, Vietnam 

Ministry of Energy 
Hanoi, Vietnam 

Ministry of Heavy Industry 
Hanoi, Vietnam 

Ministry of Power and Coal 
Hanoi, Vietnam 

Ministry of Science, Technology, and Environment 
Hanoi, Vietnam 
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ТАВГЕ 1 
VIETNAM: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 3/ 1990 1991 1992 1993 1994 

Bauxite, gross weight 6,500 6,000 6,000 6,000 6,500 
Cement, hydraulic thousand tons 2,500 3,000 5,000 r/ 6,500 1/ 7,200 
Clays, Kaolin 750 800 800 800 1,000 
Coal, anthracite 4/ thousand tons 4,020 5,000 5,470 6,000 6,100 
Gold kilograms 1,200 1,300 10,000 10,000 10,000 
Gypsum 25,000 30,000 30,000 30,000 30,000 
Nitrogen, N content of ammonia 36,000 30,000 45,200 51,700 4/ 53,000 
Petroleum, crude 4/ thousand 42-gallon barrels 18,600 r/ 29,200 г/ 40,500 r/ 44,900 r/ 51,100 
Phosphate rock: 

Gross weight 4/ thousand tons 274 275 t/ 290 r/ 362 1/ 470 

P205 content do. 88 r/ 88 r/ 93 r/ 116 r/ 144 
Salt do. 340 350 350 350 375 
Steel, crude 4/ do. 102 183 r/ 219 r/ 270 1/ 300 
Tin: 

Mine output, Sn content 850 800 3,400 3,500 4,000 

Metal, smelter 1,800 1,700 2,400 2,500 2,500 
Zinc: 

Mine output, Zn content 10,000 15,000 15,000 15,000 15,000 

Metal, smelter, primary 10,000 10,000 10,000 10,000 10,000 

stimated. r/ Revised. XX Not applicable. 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits. 


2/ Table includes data available through June 6, 1995. 
3/ In addition to the information listed, 


iron ore was mined in the past and pig iron was produced at industrial facilities, but the status of these industries 


under prevailing conditions was not sufficiently clear to allow formulation of reliable estimates of output levels. Similarly, data on output of crude 


construction materials are not available, and no basis is available to make reliable estimates of output level. 


4/ Reported figure. 
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THE MINERAL INDUSTRY OF 


YEMEN 


By Bernadette Michalski! 


The Nation's mineral industry was dominated by crude 
oil production. Other mineral output included dimension 
stone, gypsum, salt, and the manufacture of cement. 
Development of natural gas reserves of the Marib al 
Jawf region were closer to implementation. Plans called 
for a liquified natural gas (LNG) plant with a projected 
annual capacity of 5 million metric tons (Mmt). In 1994, 
30 petroleum exploration concessions were active, 
covering about one-half of the Nation's land mass. 

Originally scheduled for 1992, the unified republic's 
first general Parliamentary election was held on April 
27, 1993, which inflamed political and tribal rivalries to 
a civil war lasting from May until July 1994. While 
disruptions at petroleum production facilities were 
minimal, the Aden refinery suffered damage to five 
storage tanks, a pumping unit and two distillation 
tapping units 

Crude oil production averaged 240,000 barrels per day 
(bbl/d) in 1993, rising to nearly 340,000 bbl/d in 1994. 
The increased output, for the most part, was derived 
from the Masila and Marib al Jawf Fields, while 
production from Shabwa was virtually constant, 
averaging less than 5,000 bbl/d. (See table 1). 

The Government liberalized import regulations for a 
number of commodities related to the construction and 
agricultural industries. These included cement, iron and 
steel manufactures, and fertilizers. Individual import 
licenses have the following ceilings: 15,000 metric tons 
(mt) for cement, $600,000 for iron products, and 
$350,000 for fertilizers. 

Petroleum accounted for nearly four-fifths of the 
Republic of Yemen's total export earnings. Additional 
revenue was realized when the Masila Fields came on- 
stream, augmenting exports by approximately 60 million 
barrels (Mbbl). Total petroleum exports in 1994 
exceeded 100 Mbbl. Although most of these exports 
were destined for Asian markets, the United States 
imported 8.8 Mbbl of crude and unfinished oils and 0.7 
МЪЫ of residual fuel oil in 1994. The value of imported 
raw materials and consumer goods, however, continued 
to exceed export earnings. 

The Republic of Yemen formulated mining legislation 
guaranteeing the rights of private property in the mining 
of most mineral commodities. The royalty rate due to the 
Government in any mining operation is 5% on precious 


metals and 3*6 on all other minerals. The precious stone 
and hydrocarbon industries remained the exclusive 
domain of the Government. In an effort to accelerate 
exploration and development, the Government entered 
into  multiple-exploration апі  production-sharing 
agreements with private companies offering both 
expertise and capital. 

Two mineral prospecting permits were awarded to 
Cluff Abela Minerals (Yemen) Ltd. The first covered 
3,100 square kilometers (km?) in the northern region 
near Sadah, where previous prospecting outlined several 
near-surface gold occurrences. The second covered 
5,500 km? in the south near Tabaq and Awdah, where 
lead, zinc, and silver in carbonate terrain were under 
investigation. The Madden gold deposit 50 kilometers 
(km) west of Al Mukalla was being further defined as to 
the distribution of the ore zone. Under exploration 
carried out by the U.S.S.R. in the mid-1980's, the 
deposit was estimated to contain 23 mt of gold to a depth 
of 550 meters (m) at an average mineralized grade of 11 
to 12 grams per metric ton. _ 

The Yemen Corp. for the Production and Marketing of 
Cement awarded a design and construction supervision 
contract for the turnkey Al Buh cement works near 
Mafrag. The 500,000 metrie-ton-per-year-(mt/a) capacity 
cement plant was financed by Japan's Overseas 
Economic Cooperation Fund at $145 million. 
Completion of this project should bring the Nation's total 
annual cement production capacity to 1.25 Mmt. 
Existing plants, the Japanese built 500,000-mt/a-capacity 
Amran plant and the 300,000-mt/a-capacity Bajil plant, 
were being considered for modernization and expansion. 

The natural gas reserves of the Marib al Jawf Fields 
were to be developed by a consortium likely to include 
the U.S.-based Enron Corp., Hunt Oil Co., and Exxon 
Corp. Plans call for the construction of a natural gas 
liquefaction plant with the capacity to produce 5 Mmt/a 
of LNG as part of an integrated gas export project, 
estimated to cost $5.4 billion. 

The Yemen Exploration and Production Co. (YEPC), 
averaged more than 185,000 bbl/d of 40.4? API gravity 
crude oil from the Marib al Jawf region. Associated 
natural gas was separated and stripped of natural gas 
liquids. The remaining gas was reinjected at the rate of 
18 million cubic meters per day. Production from the 
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Canadian Occidental Petroleum's Masila Fields averaged 
about 155,000 bbl/d of 30.5° API gravity crude oil. 

The Aden refinery was to undergo a modernization 
program, including the installation of new processing 
units and storage facilities. The Aden Refinery, operated 
at less than 40% of its 160,000-bbl/d capacity before 
damage was sustained during the 1994 civil war. Output 
reached 70,000 bbl/d by the close of 1994 with the 
restoration of the main pumping station and two tapping 
units. The refinery throughput included contract crude 
oil from Iran, Malaysia, and Oman. 

The combined estimated proven crude oil reserves of 
the Republic of Yemen were reported at 4 billion bbl. 
Natural gas reserves were reported at 565 billion cubic 
meters (m°), of which 200 billion m? were proven 
reserves in the Marib al Jawf region. 

Three pipelines service the petroleum industry bringing 
export crude to the Red Sea and to the Gulf of Aden. A 
438-kilometer (km) pipeline brought crude from the 
Marib oilfields to the floating oil export terminal at Ras 


Isa on the Red Sea. A 204-km pipeline connected the 
Shabwa Fields to Al-Huwaymi terminal on the Gulf of 
Aden. A third export pipeline, opened in September 
1993, transported crude oil 150 km from the Masila 
Fields to the export terminal near Ash Shir. 

Liberalized exploration laws and investment 
regulations have attracted not only foreign oil companies 
with development financing but metallic mineral 
exploration groups as well. The prospect of further 
conimercial finds is a realistic one. However, the key to 
realizing this potential is stability. 


*Text prepared July 1995. 


Major Sources of Information 


The Petroleum and Mineral Resource Ministry 
Sanaa, Republic of Yemen 

The Ministry of Economy, Supply, and Trade 
Sanaa, Republic of Yemen 


TABLE 1 
REPUBLIC OF YEMEN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


ommodt 
ement ousand metric tons 
metric tons 

atu : 
Gross e million cubic meters 
f IT thousand 42-gallon barrels 

etroicum: 
Crude do. 
е ucts: 

© O. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Other е/ do. 
Total do. 
Salt е/ metric tons 
Stone: Dimension e cubic meters 


ОГ eve ave eve ЭСА 
Y 
J SOU BOC ve 


80,000 80,000 80,000 

20,000 50,000 80,000 100,000 100,000 
9 25 40 2,600 2,600 
73,000 72,100 64,600 87,600 124,000 
2,900 6,000 9,600 10,000 8,000 
1,300 2,000 4,900 4,500 3,000 
9,500 9,000 13,700 13,000 11,000 
10,400 10,400 15,500 15,500 12,000 
3,100 2,500 2,500 2,000 1,000 
27,200 33,500 46,200 45,000 35,000 
220,000 250,000 280,000 280,000 280,000 
410,000 410,000 410,000 410,000 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to totals shown. 


2/ Table includes data available through July 15, 1995. 
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THE MINERAL INDUSTRY OF 


ZAIRE 


By Philip M. Mobbs! 


The decline of Zaire's mining industry was halted in 
1994 as production of copper and cobalt, formerly the 
foundation of the Nation's foreign currency earnings, 
rebounded from its precipitous slide. La Générale des 
Carrières et des Mines (Gécamines) initiated a company 
"survival program" that minimized its mining operations 
and concentrated on producing cobalt rather than copper. 
Cobalt metal output jumped a reported 57% in 1994, 
compared with 1993, after falling 82% since 1987. 
Finished copper production increased slightly after 
declining 9096 since 1987. 

With the virtual collapse of Zaire's metal mining 
sector, diamond exports became Zaire's most important 
source of foreign exchange derived from the mineral 
sector. Historically, the mining industry accounted for 
2596 of Zaire's gross domestic product and about three- 
quarters of total export revenues. However, relatively 
low production volumes of cobalt and copper continued 
to depress revenues for Gécamines and minimized the 
company's financial contribution to the national 
economy. The national economy was also adversely 
affected by the massive influx of Rwandian refugees into 
the country near Goma that impacted the northeast 
region's gold and columbium production. 


Government Policies and Programs 


Legislation existed relating to all aspects of the mineral 
industry. Article 10 of the Constitution stated that the 
soil and subsoil belong to the state. Prospecting, 
exploration, and exploitation were regulated by 
Ordinance No. 81-013 of April 2, 1981, and required 
permits from the Ministry of Mines and Energy. 

The new Prime Minister, selected by the Parliament in 
June, pledged to reverse the country's economic decline. 
Zaire's hyperinflation subsequently plunged to an 
estimated annual rate of 6,030% in 1994 from an 
estimated annual rate of 12,000% in 1993. 

Shaba  Province's Governor had declared the 
Province's autonomy from the Nation in December 
1993. Calling itself the Katanga Parliament, the 
provincial parliament announced that it was claiming 
"concessions and leases on the Province's land, mines, 
minerals, mineral oils, and hydraulic resources," 
according to Africa Energy & Mining. Gécamines 


maintained operations despite complaints that revenue 
derived locally was being diverted to Kinshasa, the 
Federal capital, instead of being retained in Shaba. 


Production 


Gécamines faced multiple crises іп finance, 
production, and transportation. The company's poor 
condition was attributed to a combination of aging 
equipment; lack of domestic апд international 
investment; lack of spare parts; fuel, lubricants, and 
sulfuric acid shortages; ore and finished product. 
transportation problems; theft of finished products; debts 
owed to the state electricity company and state railway 
company; flooding of open pit mines; and personnel 
disruptions caused by tribal conflicts. The Shaba 
Government actively forced the departure of engineers 
and technicians of Kasai Province origin from Shaba- 
based Gécamines through May. Nearly 50% of 
Gécamines staff were harassed to leave Shaba. (See 
table 1.) 

The pyrochlore operations of Société Industrielle et 
Miniére du Kivu (Somikivu) at Lueshe, 70 kilometers 
(km) north of Goma, were discontinued, owing in part 
to the disruption of its transportation route by the influx 
of Rwandian refugees. 


Trade 


The more significant mineral commodities exported 
from Zaire were cobalt, copper, diamond, gold, and 
crude petroleum. In addition to official exports, it was 
estimated that significant volumes of cobalt, copper, 
diamonds, and gold were smuggled out of the country. 

Zaire's main trading partners were Belgium, France, 
Germany, Japan, South Africa, and the United States. 
Imports by the United States from Zaire consisted mainly 
of refined copper cathode, gem diamond, and crude 


petroleum. 


Structure of the Mineral Industry 
Zaire’s Government maintained at least part 


ownership, and generally majority ownership, of nearly 
all the productive and service sectors of the economy. 
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Gécamines, the principal parastatal company, provided 
most of Zaire's copper and all of its cadmiuni, coal, 
cobalt, and zinc. Gécamines also operated subsidiaries 
that produced cement and other materials required for its 
primary mineral interests. (See table 2.) 

A number of privatization schemes were suggested for 
Gécamines to raise money for modernization and make 
the company more competitive. One proposal suggested 
that new investments be made in the viable core business 
and nonprofitable ancillary operations and that traditional 
social services be dropped. Another recommendation 
proposed that the Government sell off all of Gécamines’ 
mining operations and properties and transform the 
company into a government social service organization 
funded by royalties paid by private mining operators. 
Gécamines countered with a proposal to rebuild its aging 
facilities with international investment. 


Commodity Review 
Metals 


Cobalt.—Under Gécamines survival plan, cobalt 
became the company's primary foreign currency earner. 
Zaire's total cobalt metal production recovered from an 
estimated level of 2,100 metric tons (mt) in 1993 to 
approximately 3,300 mt in 1994. 

Gécamines formerly produced cobalt as a coproduct of 
its copper operation. Annual production of cobalt had 
averaged about 10,000 mt since the early 1980's. 
Rather than flood the market, Gécamines stockpiled 
refined cobalt and precipitated excess cobalt from its 
hydrometallurgical plants' cobalt leach circuits as 
hydrate, which was also stockpiled. It was estimated 
that sufficient cobalt hydrates were on hand at Luilu and 
Shinkolowbe to maintain cobalt production through 
1995. Processing the stockpiled cobalt hydrates reduced 
company expenses by allowing several mines and 
concentration plants to be shut down. 

A severe sulfuric acid shortage limited the company's 
cobalt production during the first quarter. New cobalt 
sales allowed Gécamines to obtain acid, fuel, lubricants, 
and spare parts necessary to boost production in 1994. 

Plant tailings and slags also had relatively high cobalt 
values. The company supplemented the hydrate feed 
that went to the metallurgical plants by reprocessing 
concentrator waste and slags and proposed to mine 
previously bypassed cobalt-rich seams.? Improving the 
recovery yields of the hydrometallurgical plants and the 
concentrators was also a priority item for the company 
to allow for future production increases. 

A new 20-million-cubic-meter-per-year, 15-km 
conveyor belt system was installed at the Kamoto 
Oliveira Virgure (KOV) open pit mine in Kolwezi. The 


944 


system should significantly reduce Gécamines' fuel cost 
associated with moving the overburden and ore from the 
pit. A crushing plant was also installed. 

The OM Group renewed its contract to purchase cobalt 
slag from Gécamines' stockpile at Lubumbashi through 
1996. The OM Group had treated the slag at its 
facilities in Kokkola, Finland since 1993. The contract 
to send cobalt to China, which provided fundigg for 
Gécamines’ acid and fuel purchases during early 1994, 
was expected to run through 1995. 

Zairian high-grade electro output contained 99.9% 
cobalt, whereas granules traditionally contained about 
99.596 cobalt. During the year, both the Shituru and 
Luilu Refineries were, at times, reportedly producing 
granules containing less than 8096 cobalt. Previously, 
such low-quality material was dumped and eventually 
sold through South Africa. 

А number of international mining companies expressed 
interest in developing the Tenke-Fungurume prospect. 
The prospect appeared to be the most promising of the 
undeveloped  cobalt-copper properties owned by 
Gécamines. 


Copper.—Despite numerous difficulties, including 
reduced production from the Kamoto underground mine, 
which suffered a major cave-in in September 1990, 
Gécamines' copper production increased slightly. Most 
of the copper ore was produced in 1994 by the Kamoto 
underground mine and the Kamoto open pit. The 
Lubumbashi smelter remained closed. The new Luilu 
electrorefining facility continued to have startup 
problems. 


Gold.—Gold was produced by medium-sized 
companies and by artisanal miners. The former included 
Société Minière du Kivu (Sominki) and the Office des . 
Mines d'Or de Kilomoto (Okimo). It was not possible to 
estimate the quantity of artisanal production, most of 
which was smuggled across the eastern and northeastern 
borders. Zaire’s formal gold output suffered from 
obsolete equipment and lack of new development work 
at the mines. Sominki’s gold came primarily from the 
Mobale underground mine at Kamituga, 100 km 
southwest of Bukavu, which had water problems. The 
Lubushwa alluvial operation supplied approximately 20% 
of Sominki’s gold production. Okimo slowly resumed 
operations after Government soldiers, originally called 
in during a 1992 strike, were finally removed from 
several of Okimo’s production sites where they had been 
intimidating miners. 

Sominki was interested in pursuing development of its 
Twangiza & Tsanda prospects with international 
partners. Taylor Rand Co. of the United States was 
negotiating for an interest in two producing gold 


properties with the Zairian company, Mbula SPRL. 


Tin.—Tin production and exports increased in 1994. 
The ability of Sominki to export its concentrates was 
enhanced by improvements in local rail transportation. 


Zinc.—Electrolytic zinc metal production fell from 
4,150 mt in 1993 to an estimated zero metric tons in 
1994. Gécamines' Kolwezi plant’s cadmium and zinc 
were co-products of ore from the Kipushi Mine, west of 
Lubumbashi. The flooded Kipushi Mine remained closed 
during 1994, thus limiting the supply of available ore. 


Industrial Minerals 


The Société Minière de Bakwanga (MIBA) was the 
major official diamond producer in Zaire, accounting for 
about 40% of official Zairian diamond exports. MIBA 
sold its predominately industrial diamond output to a 
subsidiary of the De Beers Consolidated Mines group. 
The balance of diamond output was by artisanal workers 
who have historically accounted for the largest portion 
of diamond production in Zaire. Output by artisanal 
workers was purchased by buyers and/or trading posts 
known as "comptoirs." The ratio of gem to industrial 
diamond recovered by artisanal workers was higher than 
that for MIBA, but their level of recovery was lower. 

Estimates of the number of unauthorized miners 
digging on and around MIBA concessions ranged from 
40,000 to 100,000. Their ranks were swelled by Kasai 
refugees who had fled the ethnic violence in Shaba 
Province. Illegal miners were using more mechanical 
equipment, such as small dredges. 

Two-thirds of the Nation's diamond production was 
allegedly smuggled out through under-invoicing of 
legally recorded diamonds on the way to the principal 
diamond cutting center in Antwerp, Belgium. An 
undocumented volume of stones also was smuggled in 
from Angola and exported as Zairian. According to 
Africa Energy and Mining, Belgium imported 
approximately $577 million worth of diamonds from 
Zaire in 1994, up from $335 million in 1993. The 
increase was attributed to escalating shipments of 
Angolese diamonds through October, when the Angolan 
Government regained control of the rebel-held diamond 
producing areas of Lunda Norte. 

In a move to prevent tax evasion, the Government 
closed 5 of the country's 12 registered comptoirs. 
Afridam, Diamco, Comez, Cnead, and Kin-Diamant 
were closed on December 31 under a law requiring that 
private diamond traders monthly export volumes be 
worth more than $1.5 million. 


Mineral Fuels 


Coal production from the Luena Mine was 


significantly reduced as a result of ethnic conflicts in 
Shaba and limited demand at Gécamines' plants. 

Zaire Gulf Co. produced approximately 7596 of the 
Nation's petroleum from 35 offshore wells. Its Tshiala 
East-1 exploration well was successfully tested at 1,476 
barrels per day during 1994. Zairep operated 84 wells 
onshore. Zairep had undertaken a significant workover 
program during the year. 


Reserves 


Zaire's major mineral reserves were considered 
sufficient for many years of production, although 
reserves of high-grade ores are limited. However, 
inadequate financing for transportation, mine 
development, and maintenance of mining operations 
should inevitably extend the life of the reserves as an 
artifact of reduced levels of exploitation. 


Infrastructure 


Zaire was an essentially landlocked country, with only 
a small coastal area on the Atlantic Ocean. The 2- 
million-metric-ton-per-year Port of Matadi suffered from 
abysmal road access to the interior, endemic looting, and 
the 160-km river approach to the seaport was subject to 
periodic Angolan rebel attacks.‘ 

Zaire utilized a combination of railroad, road, and 
riverboat transport to move equipment, food, and other 
supplies into the mining and mineral processing regions 
and to convey out ores, concentrates, and finished 
mineral products. Much of this transport network was in 
varying degrees of disrepair. Locomotive and rolling 
stock shortages continued to limit the availability of ore 
at the mills, as well as limiting the quantity of finished 
products available for export. In an attempt to turn this 
around, the Government signed a barter agreement 
during 1994 with South Africa, exchanging coffee and 
timber for locomotives, railway cars, and spare parts. 

The major companies involved in transportation were 
Government-owned. Small private trucking and 
riverboat companies provided limited local service. 
Mineral products were shipped on the Voie Nationale to 
the Matadi seaport, the only transport route entirely 
within Zaire, as well as to Dar es Salaam in Tanzania 
and to ports in South Africa. Copper shipments could 
take 45 days to move from the plant to the dock, either 
south via Zambia and Zimbabwe or eastward along the 
Tanzania-Zambia railway. Owing to rail and river 
transport problems, most cobalt and copper wirebar 
products were shipped via truck convoy to the Port of 
Durban in South Africa. High-value diamonds and gold 
were flown out of the country. 

Shaba, the site of most of the country’s mining 
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activity, historically consumed almost 50% of the 
Nation's generated electrical power. А portion of the 
electricity used in the Shaba region was delivered by the 
1,800-km Inga-Shaba transmission line. Gécamines was 
also dependent on imported coke and refined petroleum 
products for its mine and metallurgical operations. 


Outlook 


The short-term economic prospects for Zaire were 
poor. The recent decline of copper and cobalt production 
had led to the deterioration of the country's most 
important company, Gécamines. Despite predictions of 
Gécamines operations coming to a grinding halt owing 
to its multitude of problems, the company continued to 
operate, albeit at limited capacity. 

Demand for U.S. mining and materials handling 
equipment is expected to resume in the long run. 
Gécamines had bought heavily from U.S. suppliers but 
is currently having difficulty paying its debts. The MIBA 
diamond mines and Kilomoto gold mines are also good 
potential customers. 


Because of its size and wealth of resources, Zaire's 
long-term potential was more promising, and the country 
could remain an iniportant supplier of copper, cobalt, 
and diamond for years. Much of Zaire's future mineral 
output will hinge on the availability of financing. Zaire's 
prospects depend on its ability to achieve political and 
economic stability, mobilize its resources, control 
Government spending, and renew multilateral and 
bilateral aid programs. 


Text prepared July 1995. 

^ Africa Energy & Mining. Katanga Power Grab. No. 129, Mar. 2, 
1994, p. 8. 

*Metal Bulletin. Confusion Over Gécamines Plans. No. 7879, May 12, 
1994, p. 12. 

‘Journal of Commerce. Zairian Aide Calls Ship Looting "Perilous." 
V. 400, No. 28,205, Apr. 15, 1994, p. 12B. 


Major Sources of Information 


Département de l'Economie Nationale et de l'Industrie 
Kinshasa, Zaire 


TABLE 1 
ZAIRE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


о 


11,900 8,420 5,640 1,850 е/ 1,000 
39,500 20,900 13,300 5,060 e/ 3,000 
1,290 902 631 208 e/ 100 
19,000 9.900 31700 2,460 e/ 1,500 
19,000 9,900 5,700 2,460 1,000 
3,190 5,480 4,100 1,000 e/ 5,500 
49 517 1,110 180 e/ 200 

ut ХХ 0.900 540 5.700 
3,470 2,990 2,630 107 e/ 100 
3,120 2,440 1,840 263 e/ 300 
3,360 2,690 583 461 e/ 1,800 


34 506 1,580 1.210 е/ 1,100 


See footnotes at end of table. 
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ТАВГЕ 1 
ZAIRE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


ЛИТОС 90 ЭС ЭС ЭС ЭСА a 


ss weight 35,800 r/ 57,000 29,000 20,000 e/ 4,120 6/ 
content : 9,100 r/ 15,000 7,500 5,000 1,000 
Ta content e/ do. 10,000 16,000 8,000 5,700 1,000 
ochiore concentrate: c 
oss weignt do. 780,000 r/ 780,000 r/ 780,000 r/ 780,000 r/ — 
D content jo. 350,000 r/ 350,000 r/ 350,000 r/ 350,000 r/ = 
С : 
Mine output: 77 


(тоз weight: thousand — 12,900 8,620 7,450 1,350 e/ 1,350 

u content: 509 310 275 56 55 

m weight = 1,440 1,020 654 195 e/ 195 

u content: : 413 265 168 49 50 
«Meal. 


= mediate т oducts’ 
ectrowon cathode 229,000 180,000 e/ 111,000 r/ 33,000 e/ 39,700 


Black copper 9,500 5,000 e/ 2,000 е 300 300 
117,000 52,500 19,900 7,000 8,000 


5 ? - > , 
ini ucis: 

a 117,000 52,500 19,900 7,000 e/ 8,000 
Electrowon cathode 9/ 80,600 65,600 67,200 5,240 e/ 5,000 
Refined, wirebar 141,000 104,000 47,500 31,100 e/ 33,300 
Other == — 539 1,950 е/ 2,000 

Total э э э э э 
Gold e/ kilo 9,300 8,800 7,000 6,000 6,000 
ver 84,000 80,000 60,000 50,000 50,000 


Thorium, Monazite concentrate, gross weight 


(e/ 55% rare earth oxides) 124 120 e/ 50 e/ 20 1/ e/ 20 
ш. 


Mine output, Sn content 2,220 1,520 1,020 700 e/ 1,000 6/ 
melter, 90 70 50 50 50 
Т mine output, W content 17 15 e/ - - == 
inc: 
Mine OPI: 
Ss weight ousan 1,340 1,040 619 146 т/ 10 
etal content 115,000 81,400 45,900 13,300 r/ 800 
oncentrate: 
weight 145,000 99.300 53,600 13,900 r/ 800 
etal conten 61,800 42,400 22,300 6,830 т/ 300 
etal, , electrolytic 38,200 28,300 18,800 4,150 r/ = 
Cement, hydraulic 461,000 250,000 e/ 174.000 149,000 150,000 
Diamond: 
Gem thousand carats 2,910 3,000 e/ 8,930 2,010 e/ 3,000 
Industrial do. 16,500 14,800 e/ 4,570 13,600 e/ 13,300 
Total do. > э э э э 
Lime 92.000 82,900 64,600 50,000 e/ 50,000 


Stone, crushed e/ 450,000 360,000 280,000 200,000 200,000 
Byproduct of metallurgy, S content of sulfüric acid from 


jbhalerite e/ 23,500 16,000 11,000 2,000 1,000 
rom sphak NE 70,700 48,600 33,200 6,000 e/ 3,000 
From imported sulfur 61,400 50,500 36,300 10,000 e/ 12,000 " 
О ? э э э э 
О MINERAL FUELS AND RELATED MATERIALS > 
Coal, bituminous e/ . thousand tons 100 60 61 14 6/ 11 6/ 
Petroleum: 
de housand 42-gallon barrels 10,600 9.960 8.700 8.310 10,600 
Keime! УГО ducts: PIE CIC GLO NO CÓ EMO CUN COE 
iquefied petroleum do. 4 4 3 4 e/ 4 
Gasoline do. 687 375 201 350 e/ 350 


Kerosene and jet fuel do. 756 468 199 500 e/ 500 
See footnotes at end of table. 


TABLE 1—Continued 
ZAIRE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Y + 
o0mmoc JC JG Ы 


MINERAL FUELS AND RELATED MATERIALS-—Continuec 


etro 
€ шегу proc tS—Continued: 
Disüllate fuel o do. 1,540 714 317 700 e/ 700 
Residual fuel oil do. 1,180 383 193 350 e/ 350 
P EN losses = 150 111 56 96 e/ 96 
: 4 320 2 060 969 2.000 e/ 2 000 


1/ iid published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits, may not add to the totals 


2/ Tal Table includes data available thro D 21, 1995. 
3/ Products sh 


own are primarily salable 
4/ Granules are produced from cathode А ily at Shituru and аге not double counted. 


5/ In the U.S. Bureau of Mines Cobalt World Refinery Production Table, the refinery production of cobalt in Zaire excludes white 
alloy and em which require further processing. 


6/ Reported figure. 
7/ In the U.S. пои of Mines Copper World Mine Production Table, the mine production of copper in Zaire is the sum of (1) blister, 
black , and Sodimiza concentrate copper content (by concentration or cementation), and (2) eee s cathode (by leaching). 

8/ In the U.S. Bureau of Mines Copper World Smelter Production Table, the smelter production of copper in Zaire is the sum of 


blister, black copper, and electrowon cathode. 
9/ Includes the portion of electrowon cathode that is exportable for further processing. This may include high-purity cathode. 


TABLE 2 
ZAIRE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1994 
(Metric tons unless otherwise specified) 


Major operating companies anc ocation of main Annus 


Commodi major equity owners facilities capaci 
оба Générale des Carriéres et des Mines du Zaire 
Government, 10094 Shituru Plant at Likasi 8,000 
Do. Jo. шї Plant at Kolwezi 3,00€ 
umbium-tantalum: 
Concentrate Société Minière et Industrielle de Kivu (Somink1) 
XLeneonrt Ltd., 71.7%; Government, 28.3% Northern Kivu region 60 
ochlore concentrate _ Минеге du Kivu 
für ‘Elektro-metallurgie, Gmbh, Gaan, 70%; Lueshe, 70 kilometers 
Government, 2096; Sominki, 1094 north of Goma 1,000 1/ 
opper Générale des Carrières et des Mines du Zaire 
Government, 10094 Lubumbashi Smelter 150,000 1/ 
Do do. hituru Smelter at 151 140,000 


ОС hituru Kenr at aS 00,000 


Diamonc housand carats ociété Минёге de be 
Government, 80%; Sibeka, 20% Mbuji Mayi 9,200 
JO. Jo. — Artisanal miners (private, 100%) __ІзШҜаре „00C 
ola kilograms ociéte Минеге et Industrielle de Kivu (Somini 
Lencourt Ltd., 71.7%; Government, 28.3% Eastern Zaire 3,000 e/ 
Jo. GO. Ж ce des V nes C ө Пе C. ulomoto J mo 
Government, 100% | do. 3,000 e/ 
Do. | do. Artisanal miners (p Vt astern and north-eastern Zaire 4,000 c 
Petroleum thousand 42-galion barrels uli ОЧ Company (Chevron | 
Petroleum Inc., 50%; Teikoku Oil Co., "32.28%: 
and Unocal International Corp., 17. 72% Offshore 8,030 
JO. do. ee Unshore ,400 
1n, concentrate > Mimere et Industrielle de Kivu (Somink 
оба Ltd., 71.796; Government, 28.3% Kalima, Kindu 2,400 


inc: 
Concentrate Générale des Carriéres et des Mines du 7аїге 
Government, 100% Kipushi Mine 85,000 1/ 
Refined К Kolwezi Plant 75.000 [/ 
© Estimated. |. | | NT TERE 


stimated. 
1/ Temporarily shut down. 


THE MINERAL INDUSTRY OF 


ZAMBIA 


By Lloyd E. Antonides! 


Minerals continued to be the source of about 9096 of 
Zambia's foreign exchange earnings, estimated to be 
equivalent to more than $1 billion, in 1994. Copper 
accounted for more than 75% and its byproduct cobalt 
for more than 1096. Gemstones, mostly emeralds, also 
recorded significant earnings, but probably an even 
larger amount bypassed official channels. Тһе 
landlocked country was normally among the world’s 6 
largest producers of copper ore, refined primary copper, 
and refined cobalt, and reputedly the single largest in 
volume (40%) of emeralds. Mineral commodities 
production, covering a wide variety of metallic, 
industrial, and fuel minerals as well as copper (see table 
1), was estimated to contribute between 15% and 20% 
to gross domestic product (GDP), which was estimated 
at more than $7 bilion (purchasing power 
equivalent)—$800 per capita—in 1993.7 The industry 
employed about 15% of the country’s wage-earning 
work force of approximately 400,000. The minerals 
sector was also the major source of Government 
revenue, even though agriculture accounted for about 
20% of GDP, and manufacturing, about 25%. 

Resources of those minerals in production generally 
were extensive, including separate, unexploited deposits 
in various areas, and occurrences of other potentially 
valuable minerals were widespread geographically in the 
Texas-sized country. Significant nickel and fluorspar 
deposits were known. Some geological characteristics 
indicate additional possibilities, such as phosphate, 
diamond and petroleum. However, few were 
definitively explored, particularly if they were more than 
100 kilometers (km) from the so-called “line of rail" 
running roughly north-south of Lusaka on the more 
developed and populated, 1,000-meter (m)-high, gently 
rolling, central plateau. 

The northeastern part of the country has generally 
higher, rougher terrain; the southwestern part is 
generally lower in elevation with marshes and sandy 
flats. About one-half of the country, mostly the central 
plateau, is cropland and pasture, and most of the rest is 
forest consisting mostly of second-growth savanna 
woodland with swamps fairly common in the western 
half. The Zambezi River, forming much of the southern 
border, drains a large part of the country. Despite the 
latitude, the moderate elevation provides a mild, 


subtropical climate with three distinct seasons—warm 
and wet from November to April, cool and dry from 
April to August, and then hot and dry. 

Geologically, Zambia—lying between two ancient 
cratons, Zairean and Zimbabwean—has aspects of both 
mobile belts and cratons. Consequently, the geology is 
complex, but conducive to a variety of valuable 
mineralization. More than two-thirds of the country is 
underlain by Precambrian rocks having only moderately 
thick soil cover. The highland in the northeast is 
Precambrian basement of granite surrounded by 
sedimentary and metamorphic rocks with a few small 
basic intrusions. The basement hosts such minerals as 
gold, nickel, and asbestos. Proceeding southwesterly 
and southeasterly, the basement is overlain 
unconformably by successively younger formations. In 
the north-center of the country, southwest of the 
basement exposure, are the major copper-cobalt deposits 
occurring in late Precambrian sediments of the Katanga 
group, mostly carbonaceous marine shales and 
graywackes. In the east, younger Karoo sedimentary 
rocks with an occasional basaltic flow are common in the 
several rift valleys as well as in normally eroded river 
valleys. Karoo formations also underlie a thick cover of 
more recent Kalahari windblown sands in the western 
third of the country. The Karoo hosts coal and uranium. 


Government Policies and Programs 


Zambia’s economy was dependent on one commodity, 
copper, for several decades prior to independence from 
the United Kingdom in 1964. After the nationalization 
of mines in 1970, the one-party, socialistic 
Government’s increasing use of mineral earnings for 
various purposes, while neglecting the need for 
reinvestment in the industry, led to a progressive decline 
in copper production and revenue. Domestic refined 
copper output in fiscal year 1994 was slightly more than 
350,000 metric tons (mt), after having peaked at almost 
700,000 mt in 1976. Following a peaceful, multiparty 
election of a new market-oriented Government in 
October 1991, a stringent economic reform program 
previously agreed upon by the Government with the 
World Bank and International Monetary Fund was more 
rigorously pursued. Some of the Government actions 
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included adoption of a free market in currency and 
interest rates, removal of price and import controls, and 
reduction of subsidies and trade barriers. Also, new 
regulations allowed retention of foreign currency 
earnings and repatriation of all after-tax profits, and 
lowered business taxes. Early in 1994, the World Bank 
staff considered that good progress had been made in the 
relatively brief time the program was in effect. 
Reduction in the inflation rate, a principal concern in the 
program, continued to show success—the annual rate 
dropped from more than 100% to 3596 during calendar 
year 1994. Nevertheless, a number of economic 
problems remained that required long-term efforts. 

As part of the economic reform program and transition 
to a market economy, the new Government took steps 
early to privatize most of the more than 100 
Government-controlled companies. Although this effort 
was progressing with several units in the minerals sector 
included among those put up for sale, the schedule and 
precise form of privatization of Zambia Consolidated 
Copper Mines Ltd. (ZCCM), the country’s major single 
enterprise, was not resolved as of mid-1995 because of 
potential inipact on the political situation. Several 
studies by international firms failed to provide a basis 
for consensus. 

The Government continued to promote actively the 
private sector and seek foreign investment, particularly 
in minerals. It participated in a number of investment 
conferences starting in the early 1990’s prior to an 
African Mining Investment Conference in Denver, 
Colorado in June 1994, organized by the World Bank’s 
Multilateral Investment Guarantee Agency. A review of 
current production, geology, prospects, and legal matters 
was presented by Zambia’s Ministry of Mines and 
Mineral Development. The Ministry also was an 
organizer of a Southern African Development 
Community (SADC)-European Union (EU) Mining 
Forum in Lusaka in December 1994 aimed at promoting 
investment. 

New mining and mining investment legislation 
expected to be presented to the parliament in 1995 was 
aimed at attracting risk capital, technology, and 
entrepreneural efforts to the mining sector. The laws 
resulted from several outside studies and World Bank 
and consultant reviews, as well as long and somewhat 
contentious intra-Government discussion. The 
legislation’s intent was to be comprehensive and to 
improve the economic and operating environment for 
mining companies. The law was to have its own 
investment provisions paralleling those in the latest 
revision of the general investment law as well as 
incorporating changes already made to other existing 
Zambian legislation. It also was designed to reflect 
successful legislation in other countries of SADC. All 
mineral commodities were to be covered. Early 
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information indicated large-scale, small-scale, and 
artisanal operations were each to be treated separately as 
to mineral rights (prospecting and mining authorizations) 
and taxation. Among other provisions reported were 
secure title to mining rights with provision to assign; 
right to market products; international arbitration; 
exemption from import duties and sales taxes on 
material, at least for an initial period of exploration and 
development; royalty on net return at the mine ranging 
from 3% on base metals to 5% on gemstones, possibly 
with deductions dependent on value added in processing; 
and income tax somehow tied to market prices starting 


. with a base rate of 3396 —apparently a maximum—with 


deductions allowed for capital redemption, royalty, and 
any indirect taxes. 

A World Bank-financed technical assistance project to 
the Ministry of Mines and Mineral Development began 
in 1993. Components covered additional geological 
mapping; improving assaying and mineral processing test 
facilities; setting up a database of mining titles and 
resources; as well as studies on small-scale mining 
assistance, mining policy, and restructuring the Ministry. 

In December 1994, the Government announced its 
policy to no longer participate in new exploration or 
become a shareholder in a mining company, and to limit 
its functions to regulatory or promotional activities. 


Environmental Issues 


Parliament's Environmental Protection and Pollution 
Control Act (No. 12) of 1990 (EPPCA) formed the basis 
for a Ministry of Environment and Natural Resources 
and also an Environmental Council of Zambia. The act 
formally came into full force in February 1992 and gave 
the Ministry overall responsibility for protecting the 
environment. The council was formed with 
representatives from mining, manufacturing, forestry, 
agriculture, academia, government, and the public. Its 
first task was to establish standards and limits for 
discharges of all kinds for inclusion in regulations. 

ZCCM had followed a self-regulatory approach to 
environmental protection for some time. It established 
standards based on limits elsewhere in the world. After 
the EPPCA came into full force, ZCCM put into place 
an appropriate management structure with the help of 
consultants under a World Bank Technical Assistance 
package. It was among the major companies of the 25 
that comprised the nongovernmental International 
Council on Metals and the Environment founded in 1991 
to promote sound environmental and health practices. 
That Council was coordinator and cosponsor with two 
United Nations units and the World Bank of a 
Conference on Development, Environment and Mining 
in Washington, DC, in June 1994. In April 1994, 
ZCCM commenced a more intensive 2-year program of 


personnel education, discharge measuring, formal 
reporting, mass balance studies, monitoring stations 
installation, and conceptual rehabilitation planning. 


Production 


Copper and cobalt output continued to fall—15% and 
3396, respectively—in 1994. Lower grade feed, 
geotechnical and mining equipment problems, low 
concentrator recovery, and smelter operational 
difficulties at various units were blamed. Lead and zinc 
production ceased with the closing of the Kabwe Mine 
in June 1994 owing to uneconomic operations. Cement 
production apparently also declined, as did reported 
gemstones and coal. The latter reduction was said to be 
the result of equipment problems as well as lower 
demand, particularly from Nitrogen Chemicals of 
Zambia Ltd. Petroleum refinery products output 
probably were lower, based on reports of operating 
difficulties, but numerical information was not available 
for estimating any decline. (See table 1.) 


Trade 


The major mineral exports were copper and cobalt 
(also zinc and lead, in order of value, until 1994). 
However, some observers believed gemstones were very 
Significant in export value for some time, possibly 
second to copper, despite the absence of official records. 
Although official published trade data were unclear, 
based on ZCCM sales of cobalt, copper, lead, and zinc, 
the EU was the leading destination for exports for a 
number of years, with Japan a close second. Cobalt and 
copper were also among the principal exports to the 
United States, which was not a significant trading 
partner in any case. 

The major import by far was petroleum, including 
crude and refined products. Fertilizer components were 
the second largest mineral imiport, particularly 
phosphorus and potassium (limited quantities of some 
nitrogen compounds were made domestically). Structural 
steel was another important import of mineral origin. 
The Arabian Gulf States were a principal source of 
imports because of oil purchases. South Africa was also 
a principal source of imports, at least partly because of 
transhipments from overseas sources. Mining equipment 
was normally the largest import from the United States. 


Structure of the Mineral Industry 


The Government still dominated the industry, although 
the tempo of efforts at privatization appeared to be 
increasing. The state-owned Zambia Industrial and 
Mining Corp. Ltd. (ZIMCO), scheduled for phase-out in 
1994, but apparently still functioning early in 1995, held 


а majority interest in all principal commercial and 
industrial ventures other than those privatized. ZCCM, 
the largest entity in the minerals sector, was owned 
60.3% by ZIMCO, 27.3% by Zambia Copper 
Investments Ltd. (owned 50% by Minorco S.A., in turn, 
owned more than 6096 by the Anglo American Corp.- 
DeBeers Centenary AG group), and 12.496 by the 
public, including institutions. A Small Mines 
Development Unit of ZCCM supported at least one mine 
for gemstones in Eastern Province and one for gold, as 
well as one for copper in Western Province. Other units 
also produced lime and marble, and ZCCM also owned 
shares in several ventures not related to minerals. 

Divestiture of ZCCM's noncore businesses began in 
1992. A restructuring plan developed by ZCCM late in 
1993 apparently led, in 1994, to the first ZCCM mineral 
unit being offered for sale—the Kabwe Division, which 
produced zinc, lead, and pyrite (for sulfuric acid) prior 
to closure in June 1994, although the pyrite operation (a 
separate mine, Nampundwe) presumably would be 
retained by ZCCM. At yearend 1994, the Chambishi 
underground copper mine of ZCCM, shuttered in 1987, 
was formally tendered for sale. Earlier in the year, the 
Government also included the Luanshaya smelter (shut 
down in January 1994) in an announcement of intended 
sales or joint venture offerings and also the Kansanshi 
copper mine, operated by the Copper Mining Enterprise 
Trust, apparently a venture of ZCCM and/or the 
Government for training unemployed workers that was 
managed by ZCCM. 

Privatization plans for the entire ZCCM remained 
unresolved. Although studies by various consultants had 
been completed by mid-1994, as of early 1995 the 
Government still had not yet formally announced any 
schedule or how much of its interest in ZCCM was to be 
sold and whether to sell as several separate operating 
companies or a single integrated unit. Because of the 
complexity of the privatization and especially the lack of 
a national consensus, action was likely to be delayed 
until after the 1996 elections, according to press reports 
in late 1994. Meanwhile, all options were to be re- 
examined. Early in 1995, Anglo American Corp. of 
South Africa Ltd. (AAC) was reported to have agreed 
with the Government to jointly make a 24-month 
technical and financial audit of ZCCM before 
privatization proceeded further. 

The Government's privatization program and new 
investment and mining acts were expected to result in the 
formation of a number of new private companies. 
Among companies that demonstrated some interest in 
Zambia's mineral sector, especially privatization of 
ZCCM or its components, were five of the world's eight 
largest private mining organizations: RTZ Corp. Plc. 
(RTZ) of the United Kingdom; AAC; Broken Hill Pty. 
Co. Ltd. (BHP) of Australia; Phelps Dodge Corp. (PD) 
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of the United States; and Gencor Ltd. of South Africa. 
A number of other large and small international—South 
African, British, Canadian, Dutch, and Australian—and 
small Zambian companies also were active. 

ZIMCO also had a Mineral Exploration Department 
that worked outside ZCCM's properties and also 
provided services to other subsidiaries. 

Other ZIMCO subsidiaries in the minerals sector 
included wholly owned Reserved Minerals Corp., which, 
in turn, owned 100% of Mindeco Small Mines Ltd. 
(producer of several industrial minerals) and 55% of 
Kagem Mining Ltd. (reportedly the country's largest 
gemstone producer, 4596 of which was owned by the 
Hagura organization, a private partnership); Chilanga 
Cement Co., 6096 or more owned through Indeco Ltd., 
another wholly owned subsidiary of ZIMCO, with an 
unspecified share owned by Commonwealth 
Development Corp. of the United Kingdom (the Zambia 
Government’s 60% was formally tendered for sale in late 
1994); wholly owned Nitrogen Chemicals of Zambia 
Ltd. , producer of ammonia and compounder of fertilizers 
and explosives; wholly owned Maamba Collieries Ltd., 
the country’s sole coal producer; and Indeni Petroleum 
Refinery Co. Ltd., 50% owned through Indeco Ltd. with 
at least some portion believed owned by Agip SpA. of 
Italy, the operating manager. Additionally, among more 
than 100 companies, ZIMCO also had majority or full 
ownership of some minerals-related businesses, such as 
crushed stone, glass, and ceramics firms; Metal 
Marketing Corp. of Zambia, a minerals and metals 
trading firm; as well as Tazama Pipelines Ltd. (the crude 
oil pipeline from Dar es Salaam), Zambia Railways Ltd., 
domestic and international airlines, and electric utilities. 

Private entities operated a number of small mines for 
which little information was available. More than 20 
such mines were producing gemstones. Others produced 
limited quantities of gold, apparently mostly alluvial, as 
well as tin and a variety of industrial minerals. 


Commodity Review 


Significant exploration was being conducted 
throughout the country. More than 70 separate licenses 
were in effect covering large areas, especially the 
northwest, southeast, and much of the areas surrounding 
ZCCM’s mine sites. In addition to copper-cobalt and 
lead-zinc ores, the companies targeted gold and nickel 
minerals, diamonds and other gemstones, fluorspar, and 
phosphate. Several international mining groups were 
involved, such as BHP and Western Mining Corp. Ltd. 
from Australia; SouthernEra Resources Ltd. from 
Canada; Billiton International Metals BV from the 
Netherlands (acquired by South Africa’s Gencor in mid- 
1994); AAC, Gencor, Johannesburg Investment Co. 
Ltd., and Trans Hex Group Ltd. from South Africa; 
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RTZ; PD; and a number of smaller ventures. 

Recovery of cobalt, copper, lead, and zinc from 
tailings and slag dumps on ZCCM and other properties 
were of interest to several companies. 


Metals 


Cobalt.—As a result of the substantial decrease in 
1994 output, as well as increases in other countries, 
ZCCM’s world ranking as a cobalt producer also fell. 
The cause of the shortfall was attributed to mining 
constraints (ground control problems at Baluba Flat; 
equipment, grade, and rain problems at Nchanga open 
pit; and a shortage of ore, especially the higher-sulfur 
type needed in processing, at the Nkana operations) as 
well as process equipment problems at Nachanga’s 
concentrator. Studies aimed at increased production 
focused on improved recovery (using solvent extraction 
and other new hydrometallurgical technology) and 
treating smelter slags. 

Recovery of cobalt from old ZCCM copper smelter 
slag was planned by a Zambian firm, Qassim Mining 
Enterprises Ltd. (QME). At yearend 1994, Colossal 
Resources Corp. of Vancouver, Canada, had acquired a 
60% interest in the slag processing venture and 
apparently will provide financing. In September 1994, 
QME was reported to have obtained 25-year rights from 
ZCCM to recover cobalt from one-half of a 16-million- 
metric-ton slag dump at Nkana, near Kitwe, about 300 
km north of Lusaka. The grade was said to average 
0.7% to 0.8%, ranging from 0.33% to 2.6%. Early in 
1995, preliminary plans were to send 300 to 600 metric 
tons per day by railroad to Kabwe, where some ZCCM 
facilities could be used. Cost of the project was given 
as $16 million. Apparently, a proprietary thermal 
process of a South African firm, Technology and Energy 
Management Services used in Zaire, was being 
considered. It reportedly produced copper and a high- 
cobalt ferroalloy. 

Caledonia Mining Corp. of Toronto, Canada, applied 
for prospecting permits for cobalt in three areas. 


Copper.—Privatization of ZCCM was of major 
interest to the entire industry. The total cost of fully 
revitalizing the company to reach and maintain the 
desired 450,000-nietric-ton-per-year (mt/a) production 
level, which at mid-1994 had risen to an estimate of 
more than $3 billion during a 15-year period, was an 
important factor in determining the format for returning 
the company to the private sector. Joint ventures with 
outside firms on specific divisional projects was also 
being considered. 

Development of deeper ore at the Konkola Mine at the 
northwestern end of the Zambian Copper Belt was the 
focus of immediate attention. А 1,470-m-deep shaft 


would allow mining of several hundred million metric 
tons grading more than 396 copper. It was crucial to the 
survival of ZCCM because it was needed to replace the 
reserves nearing depletion at the Nchanga open pit. The 
cost to achieve production of the desired 6 million metric 
tons per year of ore was given at about $650 million. 
Late in 1994, the Government was seeking foreign loan 
and/or equity capital for the project that would retain 
control by ZCCM. К was unclear whether the 
Government and ZCCM had earlier rejected or counter- 
offered an AAC proposal to form a consortium to 
develop the mine as an independent venture with ZCCM 
as a minor participant. 

ZCCM offered the Chambishi and Kansanshi Mines 
for sale about mid-1994. Chambishi, on the Copperbelt, 
had published resources of 136 million metric tons 
(Mmt) at 2.496 copper.  Kansanshi, near Solwezi 
northwest of the Copperbelt, with resources of more than 
26 Mmt at 2.996 copper with significant gold, was 
operated as a training facility and to provide jobs for 
employees considered excess at other operations. At 
yearend 1994, two offers on Chambishi were reportedly 
being examined—one from an Italian firm and one from 
an Indian consortium. 

The Lumwana deposit, about 250 km west of the 
Copperbelt center of Kitwe, was the focus of a PD 
exploration project. Prior indicated mineralization was 
more than 1 billion mt averaging 0.7% copper. 


Gold.—The Government indicated a special interest in 
seeing an increase in gold production, particularly to 
foster developing a jewelry industry. A number of 
smaller international companies were said to be showing 
interest, although no news of any exploration or 
development appeared in the press during the year. 


Lead-Zinc. —ZCCM officially closed the Kabwe lead- 
zinc mine, about 110 km north of Lusaka, on June 30, 
1994, and at yearend was planning to "open the bidding" 
on assets the first week in January 1995. At that time, 
ZCCM said there was no possibility of reopening as had 
been considered by Boliden Contech of Sweden after a 
preliminary study late in 1994. 

Retreatment of Kwabe waste continued to be discussed 
by several parties, but no further action was reported. 


Nickel.—The Munali nickel sulfide deposit, about 50 
km south of Lusaka, was revived as a project early in 
1994 by the concession-holder Appolo Mining (Pty) 
Ltd., a private Zambian company, and its partner, 
Claims Minerals NL of Australia. Reserves were given 
as 10.4 Mmt at 1.196 nickel. Claims Minerals was to 
acquire a 60% interest by investing $1.5 million. 

The Kalumbila deposit, about 460 km northwest of 
Lusaka (50 km west of Lumwana), was to be 


investigated by AAC. Earlier studies gave resources as 
8 Mmt at 0.55% nickel. 


Industrial Minerals 


Cement.—Chilanga Cement Ltd., with plants at 
Lusaka and Ndola on the Copperbelt having capacities 
rated at 200,000 mt/a and 300,000 mt/a, respectively, 
was first announced for sale by the Government in 1993. 
Formal action still was pending at yearend 1994. 


Diamond.—Alluvial diamond, known for some time 
to occur in the Musondweji River basin about 400 km 
west-northwest of Lusaka, were to be explored by 
Caledonia Mining Corp. of Toronto, Canada. Locating 
the source was of special interest. A De Beers unit was 
working on diamond exploration in western Zambia in 
late 1992. Several smaller international firms applied 
for concessions in the northwest and in the south along 
Lake Kariba and the Zambesi River. 


Fluorspar.—No results were announced with regard 
to discussions between Agip SpA. of Italy and the 
Government about possible development of a fluorspar 
deposit about 120 km south of Lusaka. Significant 


. infrastructure costs were a restraint on exploitation. 


Gemstones.—The Ministry of Mines and Mineral 
Development continued a program to further develop 
production of gemstones other than diamonds found in 
many parts of the country. Training and other assistance 
was being provided to small local mine operators. The 
agency believed the sector should also be attractive to 
foreign investment in mining, processing, and marketing. 

Emeralds, mostly produced about 200 km north of 
Lusaka (Ndola rural area), were estimated to normally 
comprise about 80% of total gemstone production in 
value. In volume, however, amethyst output, mostly 
from a location about 300 km south-southwest of Lusaka 
(Kalomo area), usually was the largest reported. 
Additionally, there was production of aquamarine and 
tourmaline, mostly from a location about 600 km 
northeast of Lusaka (Lundazi area), as well as garnet, 
agate, and other gemstones at a number of locations. Of 
the 30 to 40 registered gemstone operations reported, 2 
were larger-size, mechanized mines that were joint 
ventures with the Government. From 200 to several 
thousand small, unregistered mining operations were 
estimated to be operational. 


Nitrogen.—Nitrogen Chemicals of Zambia Ltd. 
continued to be reported as having financial and 
production problems with two coal-based ammonia plants 
originally commissioned in 1970 and 1981. However, 
no details were available. 
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Talc.—Although only a small production of talc was 
reported for many years, two locations were known to 
have operations in the past. Talc Zambia Ltd. began 
mining at the Mushishi deposit, identified as being near 
Ndola on the Copper Belt in 1989. Reserves were given 
as 2 Mmt containing 33% steatite. The initial output rate 
in 1989 was about 30,000 mt/a of several grades, for 
sale domestically as well as export to buyers in 
Zimbabwe and South Africa. Government-owned 
Crushed Stone Sales Ltd. mined the Lilayi talc deposit, 
south of Lusaka. It was listed for privatization early in 
1992 because operations were not very efficient. 


Mineral Fuels 


Coal.—Maamba Collieries Ltd.'s strip mine in 
southern Zambia continued to produce with difficulties. 
Equipment outages and lack of orders appeared to be 
perennial problems. А World Bank-funded study to 
determine the long-term viability of the mine was begun 
in October 1992 by John T. Boyd Co. of Pennsylvania, 
but results were never announced. 


Petroleum.—In December 1994, the European 
Investment Bank offered Zambia a $22 million loan to 
cofinance a 3-year, minimum $51-million petroleum 
sector restructuring project. Earlier in the year, the 
World Bank’s International Development Association 
(IDA) approved a $30 million credit toward the then- 
estimated $48 million project. Tazama, the Tanzania- 
Zambia pipeline company, and a new Zambia Oil Co. 
reportedly were to fund any balance, which was 
expected to be in domestic currency. A major portion 
of the project, $45 million, was for rehabilitating the 
Tazama pipeline from the port of Dar es Salaam, 
Tanzania, to the Indeni refinery at Ndola on the 
Zambian Copper Belt. The balance was split about 
equally for rehabilitating the refinery facilities and for 
improving the management structure. 


Reserves 


Copper ore reserves of ZCCM were ample for at least 
15 years of continued full-scale operation at 450,000 
mt/a of finished copper, according to ZCCM officials. 
ZCCM's Annual Report for the year ended March 31, 
1995, gave total ore reserves for the seven operating 
mines as 291 Mmt averaging 2.98% copper. Additional 
mineral resources of ZCCM were huge, 1.26 billion mt 
at 2.5% copper. A number of other known copper 
deposits outside of ZCCM’s license area were known as 
well. The major depopsit was Lumwana with resources 
of more than 1 billion mt at 0.7% copper. 

Cobalt reserves associated with copper ore at three of 
ZCCM’s mines totaled 123 Mmt averaging 0.15% cobalt 
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and 2.33% copper. This did not include reserves at 
Nchanga totaling 8.57 Mmt at 0.62% cobalt. 

Gold ore resources were being studied by several 
groups and appeared to be extensive. Many occurrences 
were located throughout the country, some around and 
to the east of Lusaka. 

Lead-zinc reserves at former operations were limited, 
but additional resources were known at several locations. 
Resources projected at Kabwe were more than 50 Mmt 
at 3.8% zinc and 1.7% lead, including some waste 
dumps, but most were low grade or not readily mined. 

Nickel resources at the Munali sulfide deposit were put 
at 10.4 Mmt at 1.1% nickel with minor copper, gold, 
silver, and platinum-group metal content. The Kalumbila 
deposit had resources estimated at 8 Mmt at 0.55% 
nickel. Neither deposit was fully defined and extensions 
were to be explored. Additional resources are projected 
at other sites. 

A large variety of other metallic minerals deposits also 
were known, but needed further exploration. Most work 
apparently was on iron, molybdenum, and tin-tantalum. 

Of the many industrial mineral resources that were 
being exploited or studied by commercial groups, 
gemstones were of the most value, but others included 
clays for brick and tile, and for refractories; fluorspar; 
gypsum; limestone for cement and lime manufacture; 
magnetite for special purposes; marble; phyllite, 
probably for cement manufacture; silica, mostly for 
glassmaking; and talc. Phosphate resources were known, 
but only of low grade, one of which was a carbonatite in 
the northeast, the subject of continuing studies by 
Government agencies. 

Mineral fuel resources were reported at 250 Mmt of 
bituminous coal, but estimate details were not available. 
Petroleum resources remained conjectural with no known 
activity after some surveys in 1990 along the Zambesi 
River east from Victoria Falls to Mozambique. 


Infrastructure 


A reasonably adequate truck road and railway network 
existed within the country and externally for access to 
ocean and lake ports for international trade. Major 
highways generally paralleled the rail lines. About 20% 
of the main roads were paved and about 20% were 
gravel or stabilized earth. In 1993, the World Bank’s 
affiliated IDA considered the road system to be essential 
to economic growth but neglected for years, and gave an 
$8.5 million credit to restructure the Government system 
and begin planning for rehabilitation. In early 1995, this 
resulted in $800 million in pledges for rehabilitation 
from the World Bank and other donors. 

The principal rail routes were northeast to and from 
the port of Dar es Salaam, Tanzania—nearly 2,000 km 
from Ndola in the Copperbelt—mostly on the Tanzania 


Zambia Railways Authority (Tazara) line; and south 
through Zimbabwe to and from South African 
ports—more than 2,500 km from Ndola—using the 
Zambia Railways Ltd. line in Zambia. The roughly 
2,000-km rail link southeast to the port of Beira, 
Mozambique, through Zimbabwe, became generally 
available after a long hiatus due to civil war in the port 
country; but ocean ship availability apparently was 
limited. The more than 2,200-km rail link north into 
Zaire and west to the port of Benguela (Lobito), Angola, 
remained unavailable because of political unrest, 
especially in Angola. For copper exports, a 
southeasterly route involving trucks to Grootfontein in 
Namibia and then rail to the port at Walvis Bay on the 
South Atlantic Ocean was also being used starting in 
1990, despite appearing to be of limited advantage. The 
rail system, in general, still had some rolling stock 
shortages, and track maintenance on internal routes was 
of concern, but equipment rentals and donor aid 
programs helped to improve the situation. 

A crude oil pipeline ran from Dar es Salaam about 
1,700 km southeast to a refinery in Ndola. It was 
owned and operated by Tazama Pipelines Ltd., a joint 
venture of the Zambian and Tanzanian Governments. 

International and domestic air transport were generally 
considered excellent. 

Electric power capacity was adequate, furnished about 
70% from hydroelectric, 20% from oil, and 10% from 
coal plants. Expansion of hydro sources was planned 
despite the effect of periodic droughts. Coal was 
available from domestic deposits. The energy source for 
mobile equipment continued to be imported petroleum, 
mostly refined products, although a significant amount 
imported was crude that was refined in the state-owned 
facility at Ndola. The household energy source was 
wood, which thus continued to be the country’s largest 
single source of energy. 


Telecommunications were considered very good, both 
internally and externally. 


Outlook 


Zambia’s economic difficulties could remain a problem 
for some time because of the many impediments to the 
reform program that was so essential to eventual 
resolution of the difficulties. However, much promise of 


political 


success could be found in the availability of good 
agricultural, mineral, and water resources; the open 
environment; and а market-oriented 
Government, together with the continued reasonable 
personnel and financial assistance from international 
sources. With continued political stability and passage of 
the anticipated improved mining and mining investment 
legislation, the international mining community could be 
expected to act more vigorously on the opportunities. A 
number of minerals appeared ripe for development. 
Copper-cobalt output in the short term was likely to 
decline owing to restructuring and operating problems, 
but improved efficiency and reinvestment of earnings 
could bring a turnaround. Nevertheless, production was 
expected to again decrease in the longer term unless 
there was substantial outside financing very quickly. 


Text prepared Oct. 1995. 
he World Factbook 1994, U.S. Central Intelligence Agency, 
Washington, DC, 1994, 512 pp. 


Major Sources of Information 


Ministry of Mines and Minerals Development 
P.O. Box 31969 
Lusaka, Zambia 
Telephone: 260-1-251-403 
Facsimile: 260-1-251-224 
Mines Development Department 
P.O. Box 31969 
Lusaka, Zambia 
Telephone: 260-1-251-719 
Facsimile: 260-1-252-095 
Geological Survey Department 
P.O. Box 50135 
Lusaka, Zambia 
Telephone: 260-1-251-570 
Facsimile: 260-1-251-973 


Major Publication 


Investment Opportunities in the Mineral Sector of 
Zambia, Ministry of Mines and Mineral Development, 
Lusaka, Zambia. (Paper presented at African Mining 
Investment Conference, June 6-8, 1994, Denver, CO) 
Multilateral Investment Guarantee Agency of the 
World Bank, Washington, DC, 1994. 
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TABLE 1 
ZAMBIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


2/ 1990 1991 1992 1993 1994 
METALS 
Beryllium: Beryl kilograms 1,630 836 504 178 857 
Cobalt: 3/ 
Mine output: 
Ore milled: 4/ 
Gross weight thousand tons 6,510 6,310 6,630 6,500 r/ 5,390 
Co content 10,900 11,000 11,400 9,480 r/ 6,750 
Concentrate: 
Gross weight 259,000 244,000 226,000 221,000 r/ 225,000 
Co content 7,000 6,990 6,910 4,840 r/ 3,710 
Metal: 
Materials treated: 
Gross weight 262,000 283,000 260,000 244,000 r/ 260,000 
Co content 6,670 7,100 6,970 4,920 r/ 3,770 
Refined electrolytic cathode 4,670 4,740 4,800 3,710 r/ 2,480 
Copper: 3/ 
Mine output: 5/ 
Ore milled: 
Gross weight thousand tons 23,000 21,500 22,700 22,000 r/ 19,800 
Cu content 519,000 476,000 538,000 507,000 r/ 449,000 
Concentrate: 
Gross weight thousand tons 1,340 1,100 1,100 1,060 r/ 962 
Cu content — 400,000 .— 344000 1 1 367000 & àà$4 3440001/ &Á« AL 290000 — 
Metal: 
Electrowon from: 
Tailings leach 67,800 70,600 80,400 84,100 r/ 83,400 
Copper concentrate leach 12,400 11,100 - - - 
Cobalt concentrate leach 24,400 28 27 27,200 r/ 26,300 
Total electrowon 105,000 110,000 108,000 111,000 r/ 110,000 
Smelter output, blister/anode 6/ 332,000 300,000 356,000 305,000 1/ 241,000 
Total electrowon and blister ____436.000__ 410.000 — 1 464000 416000/ 351.000 — 
Refined: 
Electrorefined 7/ 335,000 314,000 376,000 306,000 r/ 252,000 
Shapes 8/ 50 4 52,400 57,400 r/ 32,700 
Subtotal 385,000 357,000 428,000 363,000 r/ 285,000 
Electrowon 9/ 52,700 45,400 43,700 48,800 r/ 67,300 
Total refined grade 438,000 402,000 472,000 412,000 r/ 352,000 
Gold 3/ 10/ kilograms 129 136 271 235 r/ 124 
Lead: 3/ 
Mine output, ore milled: 
Gross weight 158,000 177,000 114,000 128,000 r/ - 
Pb content 9.640 9,080 4,450 7,030 r/ - 
Metal: 
Smelter bullion, gross weight 5,340 5,000 3,950 ~ r/ -- 
Refined, gross weight 11/ 3,670 2,640 3,030 2,000 r/ - 
Manganese concentrate (е/ 48% Mn), gross weight 712 662, 292 ~ t/ - 
Seleni ight 3/ 12/ kil 21,700 21,900 31,800 26,700 г/ 21,300 
Silver 3/ 10/ do. 17,000 13,700 21,000 16,000 r/ 10,000 
Tin concentrate: 
Gross weight (65% to 72% Sn) 2 9 3 — r/ - 
Sn content 1 6 2 = [/ - 
Zinc: 3/ 13/ 
Mine output, Zn content of ore milled 32,100 19,800 14,700 16,700 r/ - 
Metal, refined, gross weight 14/ 9.720 6,340 7,290 3,450 r/ - 


See footnotes at end of table. 


TABLE 1--Continued 
ZAMBIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 
Commodity 2/ 1990 1991 1992 1993 1994 
INDUSTRIAL MINERALS 
Cement, hydraulic 437,000 367,000 347,000 e/ 310,000 r/ e/ 280,000 
Clays: 
Brick e/ 15/ 3,730 16/ 2,820 16/ 3,000 3,000 3,000 
Building, not further specified e/ 2,000 2,000 2,000 2,000 27,000 16/ 
China and ball е/ 250 120 16/ 200 200 200 
Feldsper 60 70 e/ 113 100 e/ - 
Gemstones: 
Amethyst kilograms 18,100 168,000 479,000 398,000 366,000 
Aquamarine do. 166 65 254 74 21 
Emerald do. 619 265 453 138 160 
Gypsum e/ 17/ 17,500 r/ 14,700 r/ 13,900 r/ 14,000 r/ 11,200 
Lime, calcined thousand tons 200 r/ e/ 184 e/ 193 r/ 206 r/ 195 
Limestone (cement and lime) e/ 18/ do. 930 r/ 810 r/ 800 r/ 770 r/ 710 e/ 
Magnetite, gross weight 19/ 576 400 417 1,250 r/ 1,070 
Nitrogen: N content of ammonia e/ 3,900 16/ 4,700 16/ 7,000 5,000 r/ 3,000 
Sand and construction е/ thousand tons $00 500 500 500 117 16/ 
Stone, construction: 
Limestone, crushed aggregate do. 772 739 680 r/ e/ 632 1/ 668 
Other e/ do. 700 700 700 700 700 
Sulfur: 3/ 
Pyrite concentrate: 
Gross weight (e/ 42% S) 72,100 73,500 78,200 80,800 r/ $5,600 
S content e/ 30,200 30,600 32,400 ү/ 33,400 r/ 21.900 
In sulfuric acid from: е/ 
Pyrite roaster gas, S content 26,000 r/ 28,000 r/ 29,000 r/ 30,000 1/ 20,000 
Metallurgical gas, S content 70,000 1/ 71,000 r/ 70,000 r/ 56,000 r/ 62,500 
Total, S content 96,000 1/ 99,000 1/ 99,000 т/ 86,000 r/ 82,500 
Talc 160 89 366 62 1/ 76 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous thousand tons 382 345 422 301 r/ 163 
Petroleum, re :е/ 34 thousand 4 on barrels 5,300 5,300 5,300 5,300 5,300 


e/ Estimated. r /Revised. | 

1/ Table includes data available through Oct. 1, 1995. Previously published and 1994 data are rounded by the U.S. Buresu of Mines to three significant digits; data may not add to totals shown 
because of independent rounding, 

2/ In addition to commodities listed, the following were probably produced but information is inadequate to reliably estimate output: fluorsper (reported in 1990 at 35 metric tons); tourmaline 
(reported for 1990 through 1992 as at least 1 kilogram per year); additional crude construction materials at artisanal operations (clays for brick and tile; sand, gravel, and stone for aggregate 

and fill; dimension stone; et al); and clay and/or shale normally used for cement manufacture (about 0.4 ton per ton of finished cement). Some "industrial sand" and minor amounts of "phyllite" 
and "silicate" production also was reported but not further defined. 

3/ Data are for year beginning Apr. 1 of year stated. 

4/ Ores from which both а copper concentrate and a cobalt concentrate, or a cobalt concentrate only were produced. 

5/ From mines operated by Zambia Consolidated Copper Mines Ltd. (ZCCM) only; additional concentrate estimated at about 3,000 metric tons per year is produced by other mines in Zambia. 
Includes ore and concentrate shown under "Cobalt" entry above, all of which contain copper that was recovered but separate quantitative data on copper content of cobalt concentrates are 

not available. In the Copper annual report of the USBM Minerals Yearbook, copper content of mine production is considered to be the sum of the following entries from this table: "Smelter 
output" plus "Total electrowon" less any metal derived from imported ore or concentrates included in either entry. 

6/ Includes the following quantity of blister anodes produced on toll by Zambia Consolidated Copper Mines Ltd. from concentrates imported from Zaire (1990-1992), South Africa (1991-1993), 
Indonesia (1992), and Uganda (1994) in metric tons: 1990—16,200; 1991--19,700; 1992--34,600; 1993--20,200; and and 1994—644. In the Copper annual report in the USBM Minerals 
Yearbook,smelter production is the sum of the following entries from this table. "Smelter output" plus "Total electrowon" less "Refined: Electrowon." 

7/ Includes the following quantity of electrolytic cathodes (presumably refined grade) produced on toll by ZCCM from blister anodes smelted from imported concentrates (sec footnote above), in 
metric tons: 1990—16,500; 1991—15,700, 1992--40,000; 1993--19,900; and 1994--1,600. 

8/ Reported by ZCCM as "finished production, refined shapes," presumably billets and/or wirebars of refined grade produced from lower grade electrowon cathodes and/or blister anodes that were 
furnace- or fire-refined; although high-grade electrowon cathodes or even electrorefined cathodes could possibly have been used as well. 

9/ Presumed to meet refined-grade specifications although reported by ZCCM only as "finished production, leach cathodes" apperently a portion of the total electrowon cathodes that were not 
further refined. 

10/ From copper and cobalt refinery residue produced by ZCCM only. Additional production probably came from artisanal operations but information is inadequate to reliably estimate output. 
However, total production, presumably from artisanal as well as ZCCM operations, was reported for calendar years as follows, in kilograms: gold—-218 in 1992, 267 in 1993, and 165 in 1994; 
silver— 18,300 in 1992, 18,100 in 1993, and 12,200 in 1994. In year ending Mar. 1993, up to 250 kilograms of silver may have come from imported copper concentrates processed on toll. 

11/ Reported by ZCCM as "finished production." Presumed to be primary since no use of scrap was reported by ZCCM. 

12/ Presumably recovered from copper and cobalt refinery mud/slimes processed at ZCCM's Ndola Precious Metal plant. A similar quantity may be contained in mud/slimes not 

processed in-country and possibly sold for treatment elsewhere, but information is inadequate to reliably estimate content. 

13/ Gross weight of ore milled as is shown in "Lead" above. 

14/ Includes output of both Imperial smelter and electrolytic zinc plant reported as "finished production" by ZCCM. 

15/ Presumably weight of finished brick. 

16/ Reported figure. 

17/ Estimated for cement manufacture only (about 4% of finished cement), assuming no imports. Available information is inadequate to reliably estimate output for other uses (e.g., plaster). The 
only production officially reported was 82 metric tons for 1992. 

18/ Estimated for cement (about 1.3 tons per ton of cement) and lime (about 1.8 tons per ton of calcined lime) manufacture only. Also see "Stone, construction: Limestone, crushed aggregate." 
19/ Presumably for cement manufacture, dense media, electronic, or other special uses. Estimated at 6594 to 70% Fe. 
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THE MINERAL INDUSTRY OF 


ZIMBABWE 


By Philip M. Mobbs! 


Zimbabwe was self-sufficient in most minerals, with 
more than 50 different mineral commodities being 
produced from more than 400 mines. Zimbabwe's 
dynamic mineral industry played a major role in the 
world supply of ferrochromium, chrysotile asbestos, and 
lithium minerals. More than one-half of the world's 
known reserves of high-grade chromium ore was in 
Zimbabwe. 

The mineral industry's nucleus of asbestos, chromite, 
copper, gold, and nickel operations was rapidly 
diversifying with the successful mining activity at River 
Ranch diamond mine. Gold production remained the 
country's leading mineral sector in 1994. Gold output 
exceeded 20 metric tons, accounting for approximately 
4496 of mineral exports. Gold production was expected 
to grow with continued international investment in new 
gold mines and expansion of existing production 
capacity. However, the largest new investment underway 
was the $220 million Hartley Platinum Mine.? Annual 
export revenue from this one project alone was expected 
to be $130 million. Reunion Mining plc of the United 
Kingdom and Zimbabwe Mining Development Corp. 
(ZMDC) also broke ground in 1994 for their copper-zinc 
mine at Sanyati. Connecticut-based Union Carbide Corp. 
divested itself of Union Carbide Zimbabwe through a 
local management buyout, after 72 years of doing 
business in the country. 

The extractive industry contributed about 7% to the 
gross domestic product at factor cost. There was 
significant refurbishnient of equipment with the 
continuing liberalization of foreign currency regulations 
and assistance under the Government's Economic 
Structural Adjustment Program (Esap). A yearend 
Central Statistical Office survey indicated that 3676 of 
mining companies contacted were operating at full 
capacity, up from 14% in 1993? The optimism of the 
mineral industry was tempered by cash flow problems, 
high interest rates, equipment failures, and increased 
energy costs. 

The Government continued its economic reforms. Real 
economic growth was estimated to be 4% in 1994 
compared with 296 in 1993. Inflation averaged 22.296 
and unemployment was about 30% in 1994. The ceiling 
on dividend remittances for pre-Independence investors 
jumped to 50% of after-tax profits in January 1994 from 


2596 previously, and was adjusted upward to 100% for 
all international investors at yearend. 


Government Policies and Programs 


All mining activities came under the Mmes and 
Minerals Act (Chapter 165) (1961), its amendments and 
associated regulations. All mineral rights were vested in 
the state through the President of Zimbabwe. Exclusive 
Prospecting Orders (EPO's) were renewable, 3-year 
rights to search for specified minerals in a given 
geographic location. 

Zimbabwe promoted international tax equity to 
encourage foreign investment. Treaties to avoid double 
taxation existed with a number of European countries, 
and negotiations were underway with Canada. Corporate 
tax levels were 37.5%, and the individual rate was 40%. 
Buildings, equipment, shaft sinking, and premining 
development could be expensed at 100% in the year of 
the expenditure. 

Zimbabwe floated its currency in January 1994 and 
devalued the official exchange rate by 17% to 
Z$8.2=one U.S. dollar. The Government increased the 
percentage of foreign exchange that exporters were 
allowed to keep under the Export Retention Scheme 
from 50% to 60%. Additional foreign exchange was 
available through the Minerals Marketing Corp. of 
Zimbabwe (MMCZ) loan program under the 
Government's 1991 Esap. The surtax on imports was 
reduced to 15%. 

The Zimbabwe Investment Center assisted investors 
with permits and licenses. The 1993 Zimbabwe 
Investment Center Act accelerated the investment project 
sanctioning process. The Center reported that 366 
projects were approved in 1994. 

The Gold Trade Act gave the Reserve Bank of 
Zimbabwe the monopoly on buying and selling all 
produced gold. The MMCZ handled most other mineral 
exports. 

At yearend, the Canadian International Development 
Agency (CIDA) agreed to fund a 3-year, $1.8 million 
mineral data and information management facility for the 
Ministry of Mines. CIDA had previously sponsored the 
national aeromagnetic survey that had unleashed the 
current diamond exploration frenzy. Austria established 
a $3 million revolving fund for the development of 
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small-scale mining during 1994. 
Environmental Issues 


The debate over environmental legislation continued. 
The Ministry of Environment and Tourism had proposed 
that interim environmental impact assessments be 
required by 1994.4 However, administration of existing 
environmental protection and pollution control legislation 
historically has been hampered by limited funding 
available for the Government's enforcement efforts as 
well as the adverse effect it would have on the Nation's 
many economically marginal mining operations. 

The Ministry of Mines was responsible, under the 
provisions of the Mines and Minerals Act (1961), for 
verifying that exploration and development operations 
have minimal long-term environmental impact. The 
Ministry of Lands, Agriculture, and Water Development 
monitored water pollution under the Water Act (1976), 
as did the Ministry of Environment and Tourism's 
Department of Natural Resources under the Natural 
Resources Amendment Act (1975). City councils also 
maintained water quality standards. The Ministry of 
Health was responsible for air quality under the 
Atmospheric Pollution Prevention Act (1971). 

The Natural Resource Board held its annual 
environmental conservation competition to evaluate 
mining companies’ efforts to rehabilitate slimes and 
tailings disposal areas. Trojan Nickel Mines’ Epoch 
Mine won competition for mines milling at least 10,000 
metric tons per month (mt/m) of ore (Class A). The 
Trojan Mine was runnerup in the Class A category. Rio 
Tinto Zimbabwe’s (RTZ) Patchway Mine was the winner 
in the smaller tonnage Class B section, and Trojan 
Nickel Mines’ Madziwa Mine was second. 


Production 


The value of mineral production in 1994 exceeded 
$516 million. The country’s most significant minerals 
produced in 1994 were, in order of percent of total 
mineral value, gold (48%), nickel (15%), asbestos 
(13%), coal (11%), copper (4%), chromite (4%), granite 
(2%), diamond (2%), limestone (1%), and phosphate 
(1%). Most of the country’s major commodities posted 
higher production in 1994 than in 1993. (See table 1.) 


Trade 


Most of the country’s mineral industries were export- 
oriented and thus exposed to world market fluctuations. 
Many exports were processed, in accordance with the 
Government’s strategy of increasing value-added natural 
resource exports. 

During 1994, mineral exports were valued at $549 
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million, up from $460 million in 1993. The increase was 
attributed to a weaker local dollar, higher production, 
and stronger overseas metal prices. The main mineral 
commodities exported were gold ($244 million), 
ferroalloys ($122 million), nickel ($72 million), asbestos 
($62 million), black granite (dimension stone) ($10 
million), and coke ($2 million). Leading buyers for 
Zimbabwe’s total exports were South Africa (14%), the 
United Kingdom (12%), the United States (8%), 
Germany (6%), Japan (6%), and Botswana (6%). 
Principal mineral exports to the United States were 
ferrochromium and nickel. Exports, except gold, were 
handled by the MMCZ, which charged a 0.875% 
commission. 

The most significant imports in 1993, the most recent 
year for which trade data are available, were chemicals, 
fuel, and machinery and transport equipment. Notable 
sources for the imports were South Africa (26%), the 
United Kingdom (10%), the United States (9%), Japan 
(6%), Germany (5%), and the Netherlands (3%). 
Zimbabwe continued its effort to renew the 1964 
preferential trade arrangement with South Africa. 


Structure of the Mineral Industry 


Large multinationals, such as Anglo American Corp. 
Svc. Ltd. (Anglo), Lonrho Zimbabwe Ltd., RTZ, and 
Union Carbide Zimbabwe, historically have maintained 
a significant presence in the Nation’s mining industry. 
Recently, the country’s exploration potential has 
attracted the interest of a number of foreign companies. 
International junior mining corporations spent much of 
1994 negotiating and exercising exploration options and 
performing geological and geophysical work. 

The Government’s mining company, ZMDC, had an 
interest in a number of mining operations. Refractory 
ores containing gold were treated at the state’s oldest 
government-owned company, The Roasting Plant. Doré 
was delivered to Fidelity Printers and Refiners (Pvt.) 
Ltd., the subsidiary of the Reserve Bank of Zimbabwe 
that purchased all gold produced in the country. The 
state’s Industrial Development Corp. of Zimbabwe Ltd. 
had a number of subsidiary companies operating in the 
industrial mineral sector. (See table 2.) Exports were 
usually shipped out of the country aboard the state- 
owned National Railways of Zimbabwe. | 

Approximately 50,000 people were employed in 
medium- and large-scale mining operations, including 
about 3,000 people in the industry's mining 
cooperatives. An estimated 10,000 people worked the 
Nation’s small mines, and an estimated 100,000 people 
were involved in informal gold panning. The Hartley 
Platinum Mine was expected to create more than 2,500 
new jobs. During 1994, a total of 34 fatal mining 
accidents was reported nationwide.’ 


Commodity Review 


The number of active EPO's increased to 131 in 1994, 
compared with 120 in 1993, and 62 in 1992. Diamond 
continued as the most popular exploration target. About 
12.5 million hectares were covered by the EPO's 
compared with about 500,000 hectares in 1986. The 
Mining Affairs Board had an additional 104 EPO 
applications pending. 


Metals 


Copper.—Mhangura Copper Mines Ltd. , the country's 
principal copper producer, received a Government loan 
in 1994 to pay creditors. Besides the debt issue, 
Mhangura was contending with poor ore grades (0.65% 
copper) in the Miriam shaft, its remaining mine. 

Reunion Mining plc of the United Kingdom proceeded 
with plans to develop the oxides on the Sanyati prospect. 
Messina (Transvaal) Development Co., had investigated 
more than 60 gossans in the region, formerly known as 
the Copper Queen and Copper King claims, during the 
early 1950's.? The 10 most promising oxide ore bodies 
extend to a depth of about 35 meters (m). Owing to 
higher grade reserves, initial operations were expected 
to be at the Copper Queen area. Reunion planned an 
open pit mine with a stripping ratio of 1.2:1. Copper and 
zinc were to be recovered from the heap leach solution 
by solvent extraction and electrowinning (SX-EW). 

Estimated reserves were 5.8 million tons (Mmt) 
grading 1.1% copper and 1.2% zinc for the oxides. 
Sulfide reserves were estimated at 14.2 Mmt containing 
1.296 copper and 3.2% zinc and 0.9% lead. The 
prospect also contained an estimated 0.015% cobalt and 
0.8% manganese." 

The initial plan to produce 2,500 metric tons (mt) of 
copper cathode annually from 240,000 mt of treated ore 
was revised upward after the European Investment Bank 
approved a $7.13 million loan for the project late in 
1994. Reunion forecast an expanded copper production 
rate of 5,000 metric tons per year (mt/a). Construction 
of the SX-EW plant began in September. Reunion also 
obtained a 6-year option to evaluate the sulfide deposits 
at Sanyati. 


Ferrochrome.—Union Carbide Corp. of the United 
States divested its ferrochrome operations in October 
when the management of Union Carbide Zimbabwe 
(Pvt.) Ltd. bought out the United Kingdom-based 
holding company Union Carbide Metals Ltd. At 
yearend, Union Carbide Zimbabwe's Zimbabwe Mining 
and Smelting Co. (Pvt.) Ltd. (ZIMASCO) subsidiary 
reopened the Kwekwe's divisions East smelting plant. 

Zimbabwe Alloys Limited (Zimalloys), a subsidiary of 
the Anglo American Corporation, proposed to spend $16 


million to recover ferroalloys from the slag dump at the 
Gweru refinery and for a separation plant to upgrade ore 
shipments from Zimalloys’ North Dyke Mine. The 
dormant Zimbabwe Alloys Mines Ltd. was revived as 
the company to treat 70,000 mt/m of slag in the slag 
dump project. ZIMASCO had previously set up a metal 
from slag (MFS) plant adjacent to its West Smelter in 
Kwekwe to reprocess its slag dumps. 


Gold.—Most of the new gold operations were based 
on the application of new technology to old operations. 
Alluvial gold panning was one of Zimbabwe's fastest 
growing industry areas, as the rural alternative to 
subsistence farming. However, most panning was illegal, 
and while an increasing amount of panned gold was sold 
to the Reserve Bank, much of the production was 
smuggled out of the country. The resultant tax avoidance 
and extensive environmental damage due to riverbank 
erosion and stream siltation resulted in increased official 
awareness of the activity. The Mining (Alluvial Gold) 
(Public Streams) Regulations (1991) authorized selective 
alluvial gold mining. However, the mandate was 
unfunded, and local authorities were unable to administer 
the law. The lack of staff, funding, equipment, and 
expertise resulted in uncontrollable panning along 
approximately 4,600 kilometers (km) of rivers. 

Cluff Resources Zimbabwe Ltd.'s Freda Rebecca 
underground mine was at full production at yearend. 
Also in December 1994, Falcon Gold Zimbabwe Ltd. 
acquired the Golden Quarry Mine, which Falcon 
expected to produce 400 kilograms per year (kg/a). An 
additional mill was installed at Olympus Gold Mines' 
Old Nic Mine. Kinross Gold Corp. of Canada continued 
a $4 million expansion of the Golden Kopje Mine that 
Falconbridge Gold ‘Corp. had begun in 1993. Design 
capacity of the mine was doubled to 400 metric tons per 
day (mt/d). Kinross also began construction of a 3,500 
mt/d carbon-in-leach tailings retreatment plant at the 
Blanket Mine. Antares Mining and Exploration Corp. of 
Canada and the Forbes and Thompson group of 
Zimbabwe continued exploration on the Lady Lina 
property with an underground evaluation program. 

ZMDC was searching for a new joint-venture partner 
to continue the expansion of the Sabi Mine from 6,500 
mt/m to more than 30,000 mt/m. Jena Mines Ltd. 
expanded capacity with a new mill and leach circuit. 

Rio Tinto Zimbabwe Ltd.'s Patchway Mine reduced 
production for 2 months during refurbishment of the 
mine's shaft system. Independence Mining (Pvt.) Ltd.'s 
Athens Mine repaired the main shaft hoist, resulting in 
reduced production. The Shamva Mine expanded 
capacity to 28,000 mt/m. The How Mine expanded 
throughput to 27,000 mt/m. 

While large mines dominated the gold sector, 
numerous  medium- and small-scale producers 
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contributed about 10% to the Nation's gold production. 


Iron and Steel.—Zimbabwe Iron and Steel Co.'s 
(Zisco) blast furnace No. 4 remained shut down during 
1994. Zisco's No. 3 blast furnace at Redcliff was down 
for approximately 3 months for refractory relining. 
Zisco's No. 3 blast furnace, at full capacity of 600 mtd, 
historically heated less than 4096 of the company's 
annual production. 

The Government continued its efforts to reduce its role 
in Zisco. International management was solicited to train 
existing Zisco management and to guide the company 
through partial privatization. 

Iron ore mining at Buchwa was minimal and the 
closure of Zisco's No. 4 blast furnace effectively 
prolonged the life of the Buchwa iron mine. Buchwa 
Iron Mining Company (BIMCO) began operating its 
limestone and dolomite quarry at Redcliff, which had 
formerly been mined by contractors. Preparations for 
BIMCO's new iron mine at Ripple Creek continued. A 
15.8-km conveyor to carry Ripple Creek ore to the 
Redcliff sinter plant was under construction. The 
150,000 mt/m mine was scheduled to be opened in mid- 
1996. 


Nickel.—Bindura Smelter & Refinery upgraded its 
Outokumpu leach facilities at Bindura with the 
installation of a Sherritt Gordon pressure leach line and 
a Sirosmelt furnace. The additions, scheduled to be on- 
line in 1995, would improve base metal recovery rates 
slightly and boost the byproduct platinum-group metals 
(PGM) recovery rate from 30% to almost 95%. In 1994, 
Bindura posted record nickel cathode production. 

RTZ’s Empress nickel refinery toll refined matte from 
BCL's Selebi Phikwe smelter in Botswana. Empress had 
installed a Sirosmelt smelter in June 1992 to treat the 
residue remaining after leaching matte. Empress 
formerly shipped about 7,300 mt/a of leach residue to 
BCL for further treatinent."! 


Platmum-Group Metals.—Investment conditions for 
the Hartley Platinum Project at Selous were successfully 
negotiated with the Zimbabwean Government. BHP 
Minerals, a subsidiary of Broken Hill Proprietary Co. 
Ltd. of Australia, and Delta Gold NL of Australia signed 
a Mining Agreement with the Government on August 24. 
Groundbreaking at the mine site, about 80 km from 
Harare, took place on September 9. 

BHP was constructing declines in the footwall to bring 
out ore with conveyor belts. With development starting 
at about 100 m below the surface, Hartley was 
considerably shallower than South African platinum 
operations. The mine is projected to be producing ore in 
late 1995. A mill and a concentrator are programmed for 
the end of 1996 and full production proposed for early 
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1997. The mine was being designed to process 2.16 
Mmt/a of ore. The Hartley platinum deposits were of 
lower grade than those in South Africa. However, the 
visible 2-m thick sulfide zone contained platinum, 
palladium, rhodium, osmium, iridium, and ruthenium, in 
addition to gold, nickel, copper, and cobalt. 

BHP planned to construct a smelter and a base-metal 
refinery to produce nickel and copper cathode. PGM and 
gold will be toll refined in Europe. Projected annual 
production was 4.6 mt of platinum, 3.4 mt of 
palladium, 358 kilograms (kg) of rhodium, 715 kg of 
gold, 3,200 mt of nickel, and 2,300 mt of copper.” 

Zimasco continued trial mining and renovated the 
concentrating plant for its Mimosa platinum project. 
Feasibility studies were positive. 

Anglo American Group’s Valley Exploration & 
Mining sold its 38% interest in the Mhondoro platinum 
project to RTZ in 1994. Rio Tinto Zimbabwe Ltd. 
(38%) and Delta Gold (24%) held the remainder of the 
prospect, just south of the Hartley Mine. Delta 
completed evaluation studies on its 100%-owned Selous 
platinum prospect and the Delta-RTZ joint venture 
finished preliminary studies on the Mhondoro project. 
Delta Gold proposed to list its Zimbabwe platinum 
interests on the London Stock Exchange to raise 
additional development funds. A proposed Zimbabwe 
Platinum Mines Ltd. would hold 100% of Zimplats 
(Pvt.) Ltd. Zimplats would hold Delta’s interest in the 
Hartley Mine, the Mhondoro project, and the Selous 


prospect. 


Tin.—Kamativi Tin Mines closed in June. The 
company was unable to fund operations owing to 
deteriorating open pit ore grades, increased cost of 
operations, and the relatively low price of tin. This 
followed the closure of Rooiberg Mine in South Africa 
in 1993 and the cessation of cassiterite mining in 
Rwanda during 1994. With the loss of local and 
Rwandian feed, the smelter proposed to process ore from 
Zaire presently being shipped to Asia. 


Industrial Minerals 


The industrial minerals sector was expected to benefit 
from the private sector's office construction as well as 
the Government's proposed plan to build 85,000 houses 
annually to provide housing for 1 million people by the 
year 2000. 


Asbestos.—African Associated Mines (Pvt.) Ltd. 
temporarily ceased production at the Shabanie Mme at 
the start of the year to draw down stockpiled asbestos. 
The Shabanie Mine was closed again for a month in 
August to further reduce existing stockpiles. 


Cement.—Circle Cement Ltd. temporarily closed its 
clinker operations during an expansion and refur- 
bishment program at the start of the year. In addition to 
the major kiln repairs, Circle Cement replaced its 
electrostatic precipitators to reduce the plant's dust 
emissions. 


Diamond.—The River Ranch Mine was upgraded with 
the installation of a heavy-media separation plant 
formerly used at RTZ Corp.'s operation at Mafeking, 
South Africa. The separator allowed the expansion of the 
mine's annual capacity from 50,000 carats to 180,000 
carats. Additional planned expansion would double the 
present capacity. Production was reported to be 60% 
gem quality. 

A number of local and international junior mining 
companies were engaged in regional soil and stream 
sampling. Reunion and partners worked a number of 
diamond prospects, including the Bembezi, Gwaii, 
Hwange, Mlibiza, Nanda, and Quest projects, primarily 
by stream sediment sampling and reprocessing of aero- 
magnetic survey data. 


Fertilizer.—The Institute of Mining Research 
continued a project with Dorowa Minerals; the Ministry 
of Lands, Agriculture, and Water Development; the 
University of Guelph, Ontario, Canada; and Zimbabwe 
Phosphate Industries to develop a low-cost phosphate 
fertilizer from apatite rock. 


Lithium.—Bikita Minerals (Pvt.) Ltd. 1994 capital 
expansion project consisted of the purchase of new 
equipment and the upgrading of existing equipment 
aimed at increasing spodumene production. Bikita 
exported about 95% of its production. 


Vermiculite.—Dinidza Vermiculite Mining Co. (Pvt.) 
Ltd. continued to develop export markets for its 10,000- 
mt/a vermiculite mine in the Dorowa area. Shawa 
Vermiculite (Pvt. Ltd. reportedly enlarged its 
operations to a total production capacity of 39,000 mt/a 
with the construction of a 24,000 mt/a processing plant. 


Mineral Fuels 


Shangani Energy Exploration continued exploration 
studies of its special grant area near Lupane. Shangani 
was owned by Zimasco (80%) and Maralex International 
Inc. (2096). Afpenn Exploration, a subsidiary of Afpenn 
Resources Ltd. of the United Kingdom, began a coalbed 
methane feasibility study in October 1994. Mobil 
Exploration suspended its petroleum exploration in the 
Zambezi Valley during the year. 


Coal.—Local demand for Wankie coke improved, and 


new markets had been developed. However, significantly 
lower demand by Zisco, restricted availability of rail 
cars, and plant and equipment breakdowns constrained 
operations. 

Wankie cleared the 6-km pipeline route from the 
coalfield to the Hwange power station. Laying of the 
pipeline began at yearend. Up to 5,000 cubic meters per 
hour of coke oven gas was expected to be supplied to 
Hwange to replace imported diesel fuel. The first 
delivery was scheduled for October 1995. 


Infrastructure 


Most of Zimbabwe's bulk commodities were moved by 
rail, the backbone of the country's agricultural and 
industrial development. All major cities and industrial 
centers were linked to Botswana, Mozambique, South 
Africa, and Zambia by the National Railways of 
Zimbabwe's 2,745 km of track. 

An oil products transshipment terminal was built in 
Beria, Mozambique, to handle petroleum products 
destined for Zimbabwe. Petroleum was piped to Feruka, 
near Mutare, via the Beria pipeline, and then moved 
west via the Mutare-Harare pipeline or trucked. 


Outlook 


Zimbabwe was recovering from its recent history of 
foreign exchange and price controls and strict regulation 
of private investment. Increased availability of foreign 
exchange has enabled the mineral industry to replace 
aging plants and obsolete equipment. Given the intensity 
of exploration, new mineral deposits were likely to be 
discovered. However, many of the country's small, 
marginal mineral operations were expected to continue 
to be adversely affected by poor economic conditions. 

Asbestos, coal, ferroalloys, gold, and nickel were 
expected to remain the mainstays of the Zimbabwean 
mineral economy through the turn of the century, 
bolstered by diamonds and PGM's. Updated investment 
regulations, the Nation's well-developed and maintained 
infrastructure, and new exploration techniques were 
expected to encourage further local and foreign 
participation in the mineral industry. 


Text prepared Aug. 1995. 
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TABLE 1 
ZIMBABWE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


ommodi 6 erg eve eve ets sley, 
METALS 
Antimony, mine output, concentrate, Sb content 101 160 254 95 65 3/ 
Beryllium: Beryl concentrate, gross weig 28 29 23 23 4 3/ 
omium: omite, gross weight ousand tons 573 564 522 252 517 
оба 4 
Mine output, Co content е/ 102 105 80 90 100 
Ме droxide | 127 130 100 113 126 3/ 
oiumbium and tantalum: lantalite concentrate, 
Ss weight 35 111 94 48 7 3/ 


opper: 
Mine output, concentrate, Cu content e/ thousand tons 15 14 10 9 9 


е LÀ 


Smelter output, blister/anode, primary e/ 14,400 13,800 9,690 8,200 10,000 
e output, re cathode, prim 14,100 13,800 9,670 8,190 9,350 
О 8 16,900 17,800 18,300 18,900 20,500 
on and steel: 
Mine output, iron ore: 
oss weight ousand tons 1,260 1,140 1,180 375 4 
e content е do. 730 660 710 225 3 


See footnotes at end of table. 
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TABLE 1--Continued 


ZIMBABWE: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 
(Metric tons unless otherwise specified) 


Iron and steel:—Continued 
Meta:  . 


Pis iron e/ do. 
teel, crude 


: : А 
Ferrochromium do. 
con chromium О. 
Ferromanganese 
ickel: 
Mine output, concentrate, Ni content с/ 


е output, re m 
atinum-group metals: 
Palladium kil 8 
atinum 
Total do. 
Selenium do. 
Silver do. 


Tin: 
Mine output, Sn content 
meiter output, meta 


ungsten, concent че. W content 


Asbestos thousand tons 
Barite 
emen raulic ousand tons 


Feld 
nes, precious and semiprecious: Em ograms 
"T 
ithium minerals, gross weight 


Magnesium compounds: Magnest 
Миса 


Nitrogen: ЇЧ content of ammonia 
Phosphate rock, marketable concentrate ousand tons 
ts, iron oxide 


Sone ead end ak 
tone, sand and gravel: 


Limestone thousand tons 
О. 


oss weight 
content ‹ | 
Byproduct acid, metallurgical and coal 


rocess gas е/ 
Talc 


Vermiculite 
~ MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous thousand tons 


Coke, metallurgical e/ 77 do. 
stima evi 


1/ Previously published and 1994 data are rounded by the U.S. Bureau of Mines to three significant digits; may not add to totals shown. 


2/ Table includes data available through Aug. 4, 1995. 
3/ Reported figure. 


4/ "Mine output" figures are calculated from "metal" figures. "Metal" may include metal content of compounds/salts and may include cobalt 
recovered from nickel-copper matte imported from Botswana for toll refining. 


5/ May include nickel content of nickel oxide. 
6/ Includes rough and ground quartz as well as silica sand. 


1,790 
2,000 r/ e/ 


5,500 
565 


100 
100 


219 
36 


15,000 
13,516 


17 3/ 
7 3/ 


2,010 
10,900 


100 
82 3/ 


5,520 3/ 


7/ Data represent output by the Wankie Colliery Co. Ltd.; additional output by the Redcliff plant of Zisco Ltd. may total 250,000 metric tons per 


year of metallurgical coke and coke breeze. 
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Names and boundaries of administrative divisions 
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The boundary representations and names shown 
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See table for mineral symbols. 
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See table for mineral symbols. 
Underlined symbol indicates plant. 


Names and boundaries of administrative divisions 
of Azerbaijan are not available. 


The boundary representations and names shown 
for Azerbaijan are not necessarily authoritative. 


0 25 50 75 kilometers 


Е 


Digitized by Google 


GRAND 
BAHAMA 
Freeport | Pet 
BIMINI 
ISLANDS 
a 
Y “Т, ELUTHERA 
y Ls 
NASSAU _ . 
bts ; 
ANDROS : 
ISLAND es 
С \ 
> 
- 
ATLANTIC 
LEGEND 2. 
International boundary OC EAN a 
Capital 
э City 
n Transshipment terminal 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 50 100 kilometers 
32*25' 32*25' 
64°50 64°45’ 64°40 
BERMUDA 
AREA 50 km? 
POPULATION 60,686 
32°20’ 


Somerset ® HAMILTON 


de ATLANTIC 
ee OCEAN 
©, o 
32°15" ; 64°45: 64°40" ur 


THE BAHAMAS AND BERMUDA 


75° 27° 


BAHAMAS 
AREA 13,900 km? 
POPULATION 268,726 


” Q CAT ISLAND 


g 24° 


e 
2 
Salt 
LONG ISLAND 
=» 
T m 
[A 
2 э 
e 
GREAT INAGUA 
79° 


Salt €. 


BERMUDA 


BAHAMAS 
===} 


> > ә 


LEGEND 
International boundary 
D Capital 
э City 


See table for mineral symbols. 
Underlined symbol indicates plant. 


O0 1 2 3 kilometers 


== = == = Crude petroleum or product pipeline 
0000000000 Natural gas pipeline 
Oil and gas field 


See table for mineral symbols. 
Underlined symbol indicates plant. 


l 5 kilometers 


Digitized by Google 


BANGLADESH 


Rangpur 
E 


€Jamalganj 


Bogra 


Mer at 


2" Bakhraba 
ы 
Жы. 


Khulna 


TN. 


E Chalna 


LEGEND 


International boundary 
D Capital 
э City 
-t-t Railroad 
| River 


eeeccecce Natural gas pipeline 


See table for mineral symbols. 
Underlined symbol indicates plant. 


ЖЕ а а 


0 20 40 60 kilometers a e oe qum 


Digitized by Google 


BARBADOS 


AREA 430 km? POPULATION 255,000 


TUR _ : A) Speightstown Belleplaine 


Underlined symbol indicates plant. 


er. L3 и 
O 1 2 3 4 5 kilometers 


Digitized by Google 


BELARUS 


л 


Bae 


%. 
$ 
$, 
e 
t ! 
Š 


pA 
MI 


NSK Pea 


роб ae 


ИЕ" -—— 


LEGEND 
— International boundary 
— — Oblast boundary 
Capital 
O Oblast center 
? City 
ett Railroad 


Oblasts have the same names as their 
administrative centers. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
Underlined symbol indicates plant. 


CAPE VERDE 


Digitized by Google 


CENTRAL AFRICAN REPUBLIC 


Mouka 
Ouadda 
Plateau 


Bossangoa 


Bangassou 


Salt 
Zemio 
» 


Mbaiki 


LEGEND 
— International boundary 


TUS» River 
Q Group of producing mines or wells 


See table for mineral symbols. 
Underlined symbol indicates plant. 


100 kilometers 


CHAD 


Faya Largeau 


LEGEND 

International boundary 

Capital 

e City 

Road 

( ) Undeveloped significant resource 
See table for mineral symbols. 
Underlined symbol indicates plant. 


0 100 kilometers 


Diaitized b 


AREA 756,950 km? POPULATION 13.7 million 


LEGEND 


International boundary 
& Capital 
э City 


-++ Railroad 


See table for mineral symbols. 
Underlined symbol indicates plant. 


EY R. 
0 100 200 300 400 kilometers 


Digitized by Google 


NIHO 


udeo @ 
Керипод [ешлоа —.— 
peindsip Ájepunoq јеиоцешәци = == 
Аерипоа [еооцешәи emm 
риәбәл 


Digitized by Google 


TERRITORY OF CHRISTMAS ISLAND 
(Australia) 


INDIAN OCEAN 


THE SETTLEMENT А z 
10°30’ mie 
P 
1 NDIAN О CEAN » South Point Settlement 


LEGEND 
International bounda 


See table for mineral symbols. 
Underlined symbol indicates plant. 


pe ee CDM 105 °30' 


0 \ 5 kilometers 


AREA 1.14 million km? POPULATION 34.9 million 


LEGEND 

International boundary 
Capital 

б City 
H+H Railroad 
pu River 
өөөөөөөөө Natural gas pipeline 
= — = == Crude petroleum pipeline 
——-— Proposed crude petroleum pipeline 


See table for mineral symbols. 
Underlined symbol indicates plant. 


O 50 100 150 kilometers 


^ Barco C / Caño Limon 
Fe А т? Fe , Field 
Au, Ag. Ae Paz del Rio Puerto Careno 
€ A 4 
Quibdó Ce. 

Yopai ac 

Pet 9 

® Cusiana š 


© 


e Villavicencio 


Pet | PUTUMAYO REGION 


Digitized by Google 


ISLANDS OF COMOROS, MAURITIUS 
REUNION, AND SEYCHELLES 


“2 COMOROS 


NJAZIDJA 15. 
(GRANDE-COMORE 15.) 


Mutsamudu 


Fomboni 
— NZWANI IS. 
(ANJOUAN IS.) 
pieni |... MAYOTTE 
: (MOHELI IS.) | | 


| MAMOUTZOU 
44° “Э 


fà 


LEGEND 
—72 international boundary 
Capital 
Road 
See table for mineral symbols. 
Underlined symbol indicates plant. 


(French administered but 
claimed by Comoros) 


^ MOGADISHU - 


ast 


SS. 


* 


ADMIRANTE ISLES '9 VICTORIA 
| du | à 
‚ DAR ES SALAAM SEYCHELLES , COETIVY IS. 


| | | / 

ALDABRA ISLANDS FARQUHAR 

priae! ond ARE. oe T 
—- COSMELDO GRP. % 


s ISLES GLORIEUSES AGALEGA ISLANDS 
(Fr.) 


Mombassa 


10° 


TROMELIN (Fr.) 
e 


ANTANARIVO 


| MAURITIUS 


2 
PORT ж ÜRODRIGUES Г a 
SAINT-DENIS t) 


REUNION 


/ SOUTH AFRICA 
| je 


55*30' 


SEYCHELLES 


PRASLIN 15. т — *e 
pr 

NORTH IS. ° D 
LA DIGUE IS. 


\) SILHOUETTE IS. 4°30' 


vcTORA * 9 
FRIGATE IS. 


MAHE IS. r——31 
0 20 


kilometers 


5? 
56 °00' 


57 °30' 


MAURITIUS 
20?00' 20?00' 
PORT LOUIS 
Mahebourg 
20°30’ 20°90" 
57 *30' 0 20 
kilometers 


55*30' 


EUNION 


SAINT-DENIS 


21°30' 


kilometers 


CONGO 


Djambala 


LEGEND 
— International boundary 
e Capital 
с City 
H+ Railroad 
Road 
Q Group of producing mines or wells 


( ) Undeveloped significant resource 


See table for mineral symbols. 
Underlined symbol indicates plant. 


р 9 


0 100 kilometers 


Digitized by (2009 le 


COSTA RICA 


AREA 51,100 km? (includes Isla del Сосо) POPULATION 3.2 million 


ЛИОН 
OC 


- 
2 : 
^ ^ _ CARIBBEAN 
е VY Miravalles R. e SEA 
Liber ja NP 
^5. Lake € "Ciudad Quesado * 
My Arenal som C ^ 
Au 
00% Tiaro e ` 5 
gar? Cem "n Pat Ай АЫ 
Ls Nas Juntas S 
Barranca 
f- 
10° 
CNN / 
SAN JOSE "X 4% 
Cu, AgCartago 
9° PACIFIC 
OCEAN 
PENINSULA N e 
Au 
8° 
LEGEND 
 —52 international boundary: 
Capital 
^ City 
-t+ Railroad 
Road 
River 
— = e «e Petroleum pipeline 
V Geothermal Plant 
See table for mineral symbols. 
йч PACIFIC 
Underlined symbol indicates plant. 85° 84° ОСЕАМ 


0 50 kilometers 


CÓTE D'IVOIRE 


Agboville 


International boundary 


ital 
® City 
Ret Railroad 
Road 


(( ) Undeveloped significant resource 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 50 100 kilometers 


Digitized by Google 


EEA 


LEGEND 
International boundary 


® Capital 
9 City 
-tt Railroad 
Road 
н River 


See table for mineral symbols. 
Underlined symbol indicates plant. 


pM i 


0 50 kilometers 


Digitized by Google 


uou /°01 NOILV IndOd 


уап) 


SJejeulO| 08 OF 0 


lod 130 


зиеја sejeoipur joqwAs peutpepur) 
'SjoquiAS [e1eutui 10} ә|де} ees 


peojreH A 
ШП, o 
идео @ 
Áyepunoq [euorjeuJe]ju| 


QN3931 


ШУ 19801} vV3uv 


Digitized by Google 


S19]8U1J0|IX Ot 0€ oz OL 0 


i i a ЭШНЕ 


зиеја sejeoipur joquiAs рәшиәрип 
'sjoquiAs үезәшш 104 ejqej ees 


ue S||OM JO Seuiui Buronpoid jo dnog O 
n euoz ›әупд ѕиоцем payun =: 2 


sewe 
Ѕ$РуРШРЦЧ e ^ uiid 


eleplen Bi Ay WN 
271 


< o P? 


SNadAO 


Digitized by Google 


AOpJEMIJOE)" 


UeIqud 
B 


u 
59 £427. 2-9а 


wed 


]ód ө oupe|y 


ie 


Se 
Em 
"oe. 


^Aojnuiou 


SIOJOWO|IH GZ 


'jue|d sejeoipur јодш/Аѕ рәшцәрип 
'SsjoquuÁS үрәшш 104 8jqe} ees 


реоден 

Md € 

jeudeg a 

Asepunog үецоцешә]1ц| 
QN3931 


JTTE Ada HOAZ 


Digitized by Google 


LEGEND 

International boundary : 
® Capital 9 : т 
9 City | 

-tt Railroad 

— — — = Oil pipeline 

eeeececcc Natural gas pipeline 


e. t SKAGERRAK - 


See table for mineral symbols. 
Underlined symbol indicates plant. 


Freder.kshav 
0 10 20 30 kilometers ша ч shavn 
FAROE ISLANDS 
Cem S 
° _ | {Ал $ТВЕҮМОҮ SVINOY 
57 * | : ! p. \ Fz BORDHOY 
e =ч ° <= 
б, Alborg 57 T A 
^ VAGAR S | 
К ES VORWEGIAN 
ә SEA 
„ Salt 
: SKUVOYD эЗАМООҮ 
: NORTH ALANTIC 
? OCT. AN 
+ SUDHUROY 
+ 
: 0 25 kilometers 
NORTH : 
SEA : 


— — )—— com am eee — 
9499909906900009006 


Pipelines extend 
to Danish North 
Sea oil and gas 
fields. ш 
SJAEKLAND 
55° 


55° 


BORNHOLM 
Allinge- 


BALTIC SEA 


DOMINICA, GUADELOUPE, AND MARTINIQUE 


Point-á-Pitre 
Cem 


LEGEND 
-— international boundary 
Capital 
ә Сиу 
"vw. River 


See table for mineral symbols. 
Underlined symbol indicates plant. 


15 25 kilometers 
"x 
Е ki as ATLANTIC 
| Sw OCEAN 
PL. | 
Sil. | Saint-Pierre 
j CoD- zd t А E: v 


. CARIBBEAN SEA 


Le Vauclin 


Digitized by Google 


O s- 204 


о 14 oo 
e 
VAS NVAS8S8HMVO S1 
oloy oqe2. 
xa 
e8l » 69 
euoyeseg 
- | ~ dAy 
TTF c yes 
y 29/099 ueg v 


4 


way  O9NIWOG OLNVS NN 
шәә ӘЧ 


198d 
IN 
ајеи ` 
$зә}әшоцх Ot oz 0 Zeuoues Рбәд e7 
aa ae ee 
enben шә2 
oBbenues 
'juejd ѕәјеори joqwAs peuipepur) 
‘sjoquiAs үезәшш 104 ә|де}) ees BJEld 
онәпд 
реон 
Шеше 
Aud ^ 
jeydeo GD 04 „М ASHO 24 
Asepunog [еиоцец аи qom әјшоуү 
QN3931 


uoi 777 NOILV 1NdOd 


AJFISd(Cuid H9 NVOINIWOG 


ZU» 002°8Ӯ V3uv 


AREA 283,560 km? (including Galapagos Islands) 


GALAPAGOS ISLANDS 


[ | | 78° 
0 50 100 kilometers 


PACIFIC OCEAN 


| AR, San 
v» Lorenzo 
Au Ag 
Esmeraldas 


Tulcán 


di diene l ЫХ 
=~ Pipeline | Pet _a/guarico- 
w^ Ре `° 77 Shushufindi 
PACIFIC Piet / ў шаш === е. Fields Pet 
mingo A і ет 
ОСЕАМ Ад, Аи, Си, 2п, / Pet П Ag, 
& 
Puerto Napo Алиса i 
Manta / 
е А 
Portoviejo { 
Сопопасо 
\ 
// Cem 
Riobamba Tequimo, Yulebra 


// Chaucha 
Playas AVY , "PB, ‘Cd \ cem 
, Azogues 
| ,! Bi, Sn y Ч 
/ Cuenca 
Golfo de Guayaquil / € Peggy Mine 


Machala 
757 $ 
2 = 
Fa. ( 


Portovelo Mine 
Ag, Au, Zn, 


Ў 
Q 
4° Pb, C Loja à / 


Macará Nambija 
80* Mine 


LEGEND 

——— 2 international boundary 
«m em em international boundary indefinite 

D Capital PERU 

City 

-+-+ Railroad 
——— Road 
„мч. River 
— — = ~ Crude petroleum pipeline 


a o^ 


See table for mineral symbols. 


Underlined symbol indicates plant. 78° 


0 50 100 kilometers 


ECUADOR 


POPULATION 10.5 million 


COLOMBIA 


76° 


o 
o 
© 
2 
©. 
9 
2 

$ 


2 


peoccecee 


e d 
Gyp ^e. CAIRO > = 


****9906666 Qu P 


Gharbaniat `N Moy 


SINAI DESERT 
Abu Zenema 


Gyp 
El Hammam 


2 (К) 
Q^ EASTERN 


G DESERT АЧ 
WESTERN DESERT \ 


et 


Abu Tartor 
э 
(Р) 


Aswan High D 


Administrative 
Boundary 


LEGEND 
International boundary 
Capital 
City 
Railroad 
River 
-— = = Crude petroleum pipeline 
eceeceesese Natural gas pipeline 
Group of producing mines or wells 
( ) Undeveloped significant resource 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 100 kilometers 


Digitized by Google 


uejd sejeoipur joqus peurpepur) 
'sioquuÁs [eJeuiu JO} әј}де} ees 


juejd jeuueujoes) A 
JƏNY usi N Уш 


ЭО ЭЭР |] әицуәрш Аерипод үеиоцешә}и| eme em eme 
d 7 EG vom wis tg - Ájrepunoq јеооцеишәи sx 


"fb » решрәдп &7 
MT ue WOW” 
ҹә 


o8updoj| ap 0807 
219]090) 
OOSIOUBJ4 UBS 


Р? eur]eg 
A PSOH Р}иРС acte Ee 


YOUVATVS NVS 
ny 


шос IPDA) uo4427) 


uoliu 9'8 NOILV1NdOd 


HOGVATVS ‘TH 


ШУ OvO'Lc УЯНУ 


Digitized by Google 


EQUATORIAL GUINEA AND 
SAO TOMÉ E PRINCIPE 


RIO MUNI 
(EQUATORIAL GUINEA) 


LEGEND 
International boundary 
Capital 


E] City 
Road 
О Group of producing mines 
or 
C) Undeveloped significant 
resource 


See table for mineral symbols. 
Underlined symbol indicates plant. 


Digitized by Google 


LEGEND 
International boundary 
® Capital 
© City 
eet Railroad 
Road 


d Port 


See table for mineral symbols. 
Underlined symbol indicates plant. 


Name and boundaries of administrative divisions 
of Estonia are not available. 


The boundary representations and names shown 
for Estonia are not necessarily authoritative. 


0 50 kilometers 


ESTONIA 


Digitized by Google 


ETHIOPIA, ERITREA, AND DJIBOUTI 


ERITREA 
AREA 121,320 km? 
POPULATION 3.8 million 


DJIBOUTI 


AREA 22,000 Кт? 
POPULATION 413,000 


50 


0 


kilometers 


Ali-Sabieh 


ETHIOPIA 
AREA 1,127,127 km? 
POPULATION 54.9 million 


— due 2) Marb 
arkos“ Ls Lig 

(Fe) Cem \ Cem 
ADDIS ABABA 


Marb 
Nekemte 


LEGEND 


International boundary 
® Capital 
9 City 
-tt Railroad 
Road 
River 


( ) Undeveloped significant resource 


F 1 1 


0 75 150 kilometers 


Digitized by 


—— a m ‚шз 


о ^uAg 
Vatukoula 


Cu Au 
Namosi 
* Сет & 


LEGEND 

International boundary 
® Capital city 
€ City 


See table for mineral symbols. 
Underlined symbol indicates plant. 


Digitized by Google 


LEGEND 
International boundary 


Capital 
ө City 
-t-t Railroad 
uw" River 
Port 


See table for mineral symbols. 
Underlined symbol indicates plant. 


[4:95 154 


О 25 50 75 100 kilometers 


Digitized by Google 


LEGEND 
International boundary 


Capital 
€ City 
Pret Railroad 
~” ~~ River 

Port 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 25 50 75 kilometers 


Digitized by Google 


FRENCH GUIANA 


EA 90,909 km? POPULATION 133,376 


LEGEND 
— international boundary 
=e = æ international boundary indefinite 
Capital 
ә City 
Road 
2. River 


See table for mineral symbols. 
Underlined symbol indicates plant. 


lracoubo 


50 kilometers 


Paul Isnard e 


Grand Santi 


Saint-Georges 


Maripasoula 
9 Yaou 


Digitized by Google 


Belinga € 
v (Fe) e Mekambo 


e Lambaréné N Au 
| и 
d (Cb, P) “ә, Lastoursville 


У 


и | 
e Etéké Mounana e U. 


Moanda ` 
Franceville 


(Au) 


Mbinda 


LEGEND 


— international boundary 
® Capital 
е City 
Railroad 


—— 


^ œ River 
= == — = Crude petroleum pipeline 


Group» of producing mines or wells 
Undeveloped significant resource 


Aerial cableway 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 25 50 75 100 kilometers 


Digitized by Google 


Chiatura 


l 
Mn( 


LEGEND 
International boundary 
— — Autonomous republic (ASSR) boundary 
— — — Autonomous oblast (AO) boundary 
Capital 
О Autonomous republic (ASSR) center 
© Autonomous oblast (AO) center 
э City 
L——bL Railroad 
Road 
A7" River 


Port 


*Area with no oblast-level administrative divisions, 
where rayons are under direct republic 
jurisdiction. 

Names and boundaries of administrative divisions 
of Georgia are not available. 


The boundary representations and names shown 
for Georgia are not necessarily authoritative. 


See table for mineral symbols. 
Underlined symbol indicates plant. 


DOM E- 
0 25 50 75 kilometers 


Digitized by Google 


“Мк, 
NG ~ 


4 
Pet \. ; 
"s 4% K ү 


Сме. 


| 


zg Масе Mee 


Кд 


Éoson Dortmund Е ‘Nf 
Dusseldorf Pb/Zrr. Казон; 


Ва Ваа 

Cologne Siegen n LigHerstelt 
Aachen à ^ E Lig xy 
Воппф X X 


Lig K 
blenz 
M \ Pet Frankfurt 


P Mannheim 
C eSaarbrücken < й 


ee 


TM 
ef 
Heidelberg i 


4 


sy 
Se “hi 


X apnd 


ajk 


Freibu 
J bh Konstanz 


U 


LEGEND 

— |nternational boundary 

— .—— State (land) boundary 
National capital 


р] City 
-tt Railroad 
| River 
Canal 
кр Роп 


See table for mineral symbols. 
Underlined symbol indicates plant. 


а Vt d 
0 50 100 kilometers 


Digitized by Google 


GHANA 


Bibiani @Au 


Ei 


: 1 Akosombo Dam 
AuObuasi - 


Awaso Kpong= 


LEGEND 


International boundary 
Capital 
Ф City 
4—11  nailroad 
^  — River 


( ) Undeveloped significant resource 


See taple for mineral symbols. 
Underlined symbol indicates plant. 


ЖАЮ Жа WW. са: 


0 25 50 75 100 kilometers 


Digitized by Google 


LEGEND 
International boundary 


Capital 
e City 
-+t Railroad 
Port 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 25 50 75 kilometers 


Digitized by oogle 


LEGEND 
International boundary 
® Capital 
э City 
Кл Port 
See table for mineral symbols. | | dee. eS 
Underlined symbol indicates plant. Dan | Se c _ 


0 500 kilometers 


Digitized by OOS C 


GUATEMALA 


AREA 108,900 km? POPULATION 10.4 million 


Lago Peten 
Itzá 


Q$ Ба 
С 


La Libertad 


e Salamá 
Cla 


Quetzaltenango 
e 


Zunil Z 9 


Antigua ® 
Guatemala 


Pet 
. — Escuintla 


In . ww? 
Tecuamburro 
Iztapa 


LEGEND 

—  |nternational boundary 

=æ» «инә e |nternational boundary indefinite 
Capital 
City 

-+t Railroad 

— Road 

«ous River 
- == — == Crude petroleum pipeline 
V Geothermal plant 


See table for mineral symbols. 
Underlined symbol indicates plant. 


[D x ——b o 2 d 


0 25 50 100 kilometers 


Digitized by Google 


GUINEA 


(Bx) Bidikoum 
Bx (Bx) 
Sangarédi 


Boké 


Kamsar 
Fria Bx, Al 


Kissidougou 
э 
Dm ө Gbenko 


LEGEND 


International boundary 
Capital 
э City 
ttt Railroad 
River 


Group of producing mines or wells 
Undeveloped significant resource 


See table for mineral symbols. 
Underlined symbol indicates plant. 


ee Жк Б ae 


0 50 100 150 kilometers 


Digitized by Google 


LEGEND 


International boundary 
«eme» international boundary indefinite 


Railroad 
Road 
- River 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 25 50 75 kilometers 


Digitized by Google 


AREA 27,750 km? POPULATION 6.4 million 


Lig 


Lac de Péligre 


(Вх) Miragoáne 


LEGEND 
— |nternational boundary 
® Capital 


River оар 
( ) Undeveloped resources о у. 


See table for mineral symbols. Se Pt 
Underlined symbol indicates plant. QU 


ER d EN 
0 10 20 30 kilometers 


Digitized by Google 


S18j8UJO|4 001 0S 0 


зиеја sejeoipur joquiAs peurpepur) 


'sioquiÁs үгезәшш 40) ejqe) eeg NVAIO 


OIdIOVd 


JONNY чы” 


peoy 
peoyiey t 
ко * 
jeudeg 


МҮЯЯЯІЧУЭ 


әџицәри Árepunoq [еиоцеиәјиј «ew em» eu» 
Árepunoq [еиоцец аи <= 


QN3931 


әшорәрРү 


sepuy UES 
ny 


ny 


OSIEJed 13 


A Vd TVDIONOAL 
ИРЈРЭЅПА 


ouesog [3.8 


ezuesedsy РТ] 


 —"enBDeKeuio?) By 


yov "qS 
ida T 9 ny by senpuy uege 
X © (учгаа пу 


euijy OVYJOW [3 


BJIdue] 
, OLEAN 


^ eiquioN eoing ори! 
SOJ[JHOJ]Od . 


цоциш cS NOILVINdOd шу OOL'ZLL V3uv 


Digitized by Google 


HONG KONG AND MACAU 


114?30' 


Sn 


Ф Yuen Long 
NEW TERRITORIES 9 Pedo 
e 7 
Chek Lap - KOWLOON & val М 2 
Кок % Сет © A 
ue WU | 


o 
т LEMA 
CHANNEL 


p 


114°30' 
LEGEND S 
—-—- International boundary \ 
æ» «mem international boundary indefinite as ЕЭ Nas Д 
` & Capital г” 4 "d А 
э City М aT 
a Major port AV i : Pdf 
SOUTH CHINA SEA dii Ф, 
See table for mineral symbols. КУӘ á 
Underlined symbol indicates plant. 0 « WZ he 
© RA 
M AA 
a A Eu 
9 JS 8 
"usc US. 
xd есу 
wrar A 


0 5 10 kilometers 


130 140 


PHILIPPINE 
SEA 


_ 5, CELEBES 
ey PACIFIC 
OCEAN 


0 


IRIAN 
V" BANDA SEA |) "m 


10 Бен и 10 
INDIAN OCEAN 
100 130 140 
LEGEND 
International boundary 
@ Capital 
€ City 


[—4—4—4 Railroad 


See table for mineral symbols. 
Underlined symbol indicates plant. 


110 120 


0 200 - 400 kilometers 


Р" 


p 
St 
E 


LEGEND | 
| 


nternational boundary 


Capital 
a City 
Rett Railroad 
“~~ River 
Ld Cana 


See table for mineral symbols. 
Underlined symbol indicates plant. 


p —-—4—. 7 
0 50 100 kilometers 


Digitized by Google 


ICELAND 


Seydisfjord 


ы 


Djupivoqu ! 


TA A 
sO REYKJAVIK 


А; Fz 


$ 


i Mt. Hekla 
€ 


Pum 


LEGEND 


International boundary 
Capital 

& City 
Road 

d Port 


See table for mineral symbols. 
Underlined symbol indicates plant. 


MEDA и 
0 25 50 kilometers 


Digitized by Google 


Т Chinese line 
uu 3 of control 


LEGEND rrr 
International boundary v ср s C Qu | 
International boundary indefinite Oe o 
Capital i 
City 

Railroad 

- = енә == Crude oil pipeline _ 
өөөөөөөөө Natural gas pipeline D 


‘| 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 200 kilometers 


Digitized by OOS C 


G Pet 
e eda Ҷ AL 


Pet Bakhtaran 


Birjand 
© 


Zahedan XN 


LEGEND 
International boundary 
e» @e@e İnternational boundary indefinite 


e Capital 
© City 
eet Railroad 
Road 

= — —— Crude petroleum pipeline 
9990900009 Natural gas pipeline 

О Group of producing mines or wells 

( ) Undeveloped significant resource 


See table for mineral symbols. 
Underlined symbol indicates plant. 


s up us 
0 50 100 150 kilometers 


Digitized by Google 


oseeseee Сет 
Gyp A 


LEGEND 
International boundary 
«æ «ew em international boundary indefinite 
® Capital 
a City 
k+ Railroad 
= = — — Crude petroleum pipeline 
эөөөөөөөө Natural gas pipeline 
Q Group of producing mines or wells 


See table for mineral symbols. 
Underlined symbol indicates plant. 


Чайыш: майы. 
0 50 100 kilometers 


Digitized by Google 


LEGEND 
International boundary _ | 
Capital | - D 
e City - 


-t-t Railroad 
A7" River 


1..1...) Canal 


P Port 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 25 50 kilometers 


Digitized by Google 


Beershevae 


| NEGEV 
| DESERT 


ach Te 


LEGEND 
International boundary 
= e енә Armistice line 

э City 


wm, wom River 
—=— = === Crude petroleum pipeline 


See table for mineral symbols. 
Underlined symbol indicates plant. 


20 40 60 kilometers 


Digitized by Google 


Cent. 
Taranto 
f is 


LEGEND 
International boundary 
Capital 
ы City 

Railroad 

River 


Port 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 25 50 75 100 kilometers 


Digitized by Google 


р" " 1 
М ó a 2 ? 
4 3 \ x - 


faa ~w Y Jj 


\ „н! 
4 0 
0 
А VIS 
й МУЗЯЯІМУЭ 
а TS 
" 4 e $ = "idis. 
ү $ } 
„S~ с. vano 
T ү. ава ; 
X Е 
Sat Ду 
4 ‚06/1 
-<A 
,0£.94 


281 


ошошу uod 


‚0.81 VAS 
NVASSDMIVO 


,0€.9Z 


поциш G'g NOILV1NdOd 


Pd . 
шә2 


ofl 08. LL 
VAS 
NVASSIMVO 
JUJOd /x20H 
Jasiey Џоа 
Jeninbs3 мод 
ny ni) xg : 
di xg iv 
dd (euiury) 
онал 
“a үу 
рор 8 
Keg xg 
K18AO9SI(] 
Sol 0490 ` 
SƏpLeoyy 
Hod 
°44 ‚06.42 


sj)ejeuio|4y SZ OC SL OL с 0 


Se ee 


'"juejd sejeoipur joqwAs peurpepur) 
‘sjoquiAs [eJeurui 104 ejqej ees 


JoÁo^uo?) 222222222 
реошен 4—44 


ко е 
еџаео @ 
Asepunog [euorpuio9]u| 
06.24 QN3931 
082 
IV 
xg 
ием 
o8l 
xg 
IV 
Keg обәјиоу de 
,0€. 8l 


°8/ 


гшу 000'LL V3uv 


LEGEND 
«-— international boundary 
Capital 
© City 


FEE Railroad 


See table for mineral symbols. 
Underlined symbol indicates plant. 


. 7 ла 
0 100 200 kilometers 


130 


130 


JAPAN 


SEA OF JAPAN 


Pb Zn Fe 
HONSHU 


PHILIPPINE 
SEA 


140 


140 


C HOKKAIDO 


C 


PACIFIC 
OCEAN 
P de СЕ| 
^ ex Ф 


as shown 
Srdanian and Iraqi 
gnment approximate) 


Fe 
p $ Pet 
Чизейа <$% Zarqa " 


^ 
Fuheis 


Gyp © AMMAN 


Cem 


Al-Hasa Wadi Sirhan ө 
? е Wadi Al Abyad Pet 


LEGEND 
International boundary 
= аш» еш» international boundary disputed 


® Capital 
e City 
-+-+ Railroad 
Road 
R ы River 


Crude petroleum pipeline 
Group of producing mines or wells 


| 
е} 
| 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 25 50 kilometers 


Digitized by Google 


Vv 
NIU RGAYSKAYAx: 
p OB LAST' Cu 


‚ Dzhambul 


"C 


LEGEND 
— international boundary 
— - — Oblast boundary 

D Capital 

O Oblast center 

© City 
I——rL Railroad 
Road 
(ue, Rivor 


An oblast is named only when its name 
differs from that of its administrative center. 


See table for mineral symbols. 
Underlined symbol indicates plant. 


Name and boundaries of administrative divisions 
of Kazakhstan are not available. 


The boundary representations and names shown 
for Kazakhstan are not necessarily authoritative. 


0 200 400 kilometers 


Digitized by Google 


e Sigor 
West Pokot 


Kerio Valley 


Lake Baringo 


Thompsons Falls 


шун Ж 
P d 


"S. 


NAIROBI” 


„Magadi 
Salt 


LEGEND 


———— international boundary 
Capital 
a City 
Railroad 


River 
— — — Crude petroleum pipeline 


See table for mineral symbols. 
Underlined symbol indicates plant. 


О 25 50 75 kilometers 


Digitized by Google 


LEGEND 


International boundary 
Capital 
© City 
— =» = = Crude petroleum pipeline 
eeeecececc Natural gas pipeline 
Group of producing mines or wells 


See table for mineral symbols. 
Underlined symbol indicates plant. 


EL —r* а 
0 5 10 15 20 25 kilometers 


Disittzed by Google 


KYRGYZSTAN 


- а 
СНОЅКАҮА ВІЅНКЕК 
„О 


LEGEND 
International boundary 
—-— Oblast boundary 
D Capital 
© Oblast center 
э City 
bt Railroad 
Road 
River 


An oblast is named only when its name differs 
from that of its administrative center. 


Names and boundaries of administrative divisions 
of Kyrgyzstan are not available. 


The boundary representations and names shown 
for Kyrgyzstan are not necessarily authoritative. 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 50 100 150 kilometers 


Digitized by Google 


LAOS 


Phongsaly 


Louang 
Мата  . ast 
ec Ф ы 
ә ` РА ! 
\ ( т П 
Bokeo “ ; / ^ 
Е i I 
e Ban Houei Sai ` v 
Oudomxai Ф. v 
i [| ^^. 
Louang Prabang res X 
/ А z „ w „= 


petu 


! e 
ү ^ Xiang Khoan 
' V Pe. T E ~ i 
‚ ientiane Р 
XE Ed M. 
9 PA, ‚7777 Bolikhamsai 
S ! Sati Nam Ngum 
9 y KO M K/ e Paksane 
NS ur 
/ VIENTIANE Cem 


` 


\ 
L] 


, 


@ К 


~7 
„7 Nam Pathene 
s alley 


LS Khammouan 


am 
t TP gr 6 
, 


— 


ур 
Savannakhet 


ba, E e , Fe 


Saravan / 
€ Saravan 
LEGEND eS / | Sekong 
— international boundary WEM OP ож» M 
© су e Pakse г 


— — — — Provincial boundary 


1 Attapu 


See table for mineral symbols. 


A 
Underlined symbol indicates plant. м 


Сһатраѕак 


0 50 100 kilometers 


Digitized by Google 


LEGEND 
International boundary 
C apital 
э City 
H+H Railroad 
Road 
River 
Port 


See table for mineral symbols. 
Underlined symbol indicates plant. 


Names and boundaries of administrative divisions 
of Latvia are not available. 


The boundary representations and names shown 
for Latvia are not necessarily authoritative. 


0 50 kilometers 


Digitized by Google 


LEBANON 


LEGEND 


— international boundary 
еш» еш» енә international boundary indefinite 


== == Crude petroleum pipeline 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 5 10 15 kilometers 


Digitized by Google 


LESOTHO 


4 


f 
etseng 
{/ La-Terae 


! \ 
ө (Dm "VRAT 
Ha Lejone e (от) 2 Dm). 
$ F % 
$ M 
pj 


g Р 
$ Fd 
Ў 7 

f 


Cla 


; NW Mokhotiong 
MASE U / ^w 


por 


Форд? 


Mohales Hoek 


LEGEND 
International boundary 

Capital 

City 

Road 

River 

Proposed dam sites 

Group of producing mines or wells 
( ) Undeveloped significant resource 


See table for mineral symbols. 
Underlined symbol indicates plant. 


e» 


0 10 20 30 40 50 kilometers 


Digitized by Google 


Wologisi Range 
(Fe) . 


ӨӨ 


(Fe) 


P ad 
e" 
yt) 


Bomi Hills 


| у 


s Mountains 


Greenville 


"bun po nm 
Ini ti | boundary ges DN 
Capital 

© City 

I——1—4 Railroad 

^ =  - River | _ o 
О Group of producing mines or wells _ ut co s 
( ) Undeveloped significant resource e Tou T 


See table for mineral symbols. 
Underlined symbol indicates plant. 


0 25 50 75 100 kilometers 


LEGEND 
International boundary 
Capital 
ЕЈ City 
== — === Crude petroleum pipeline 
eeeceeees Natural gas pipeline 
Group of producing mines or wells 


Undeveloped significant resource 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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See table for mineral symbols. 
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Underlined symbol indicates plant. 
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A ~ c Smederevo 
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Majdanpek 
Negotin 


Mountains 
Aleksinac 


{ 
ў PRISTINA 


ғ) Metohija 
, Bx 


r О. У evac. ”_. 
РЬ-29р — 


LEGEND 


International boundary 
© Administrative capital 
e City 
Rett Railroad 
Road 
River 


aA | Port 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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e Koinadugu 
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e Kalamaro 


Sula 
Mountains 


e Bumbuna 
e Tonkolili 


e Makeni 


e Port Loko d 
Marampa e Kangari e Yengema 
Magburaka Hills 
e Lunsar ө Pampana Gori Hills 
Al (Dm) 5 oidu 


e Rotifunk 
e Moyamba 


Mokanji Hills (Om) (Au) 


e Kenema 
xX Ti ө Bo Kambui Hills 


Gola Hills 


LEGEND 
International boundary 
® Capital 
® City 
ES Railroad 
Group of producing mines or wells. 


See table for mineral symbols. 
Underlined symbol indicates plant. 


о 10 20 30 40 50 kilometers 


Digitized by Google 


| SLOVENIA 


Puconci 


Slovenj& Pb-Zn 
Gradec - Slovenska 


Bistrica 


Velenje 


LEGEND 
International boundary 
Capital 

е City 
Rett Railroad 
Road 
~ River 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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156 158 160 162 
CHOLSEUL 
SOUTH 
PACIFIC 
NEW 2 OCEAN 
GEORGIA SANTA ISABEL 
» ISLANDS C 
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LEGEND 
— international boundary 
D Capital city 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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Group of producing mines or wells | Т с om 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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LEGEND 
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Group of producing mines or wells 


( ) Undeveloped significant resource 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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Digitized by Google 
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International boundary 
Capital 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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Cem 
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А \@ Katunayaka Gr 
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Capital | 
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See table for mineral symbols. ie Beruwala 
Underlined symbol indicates plant. \\ Clay 
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m 
„ет ОСЕАМ 
6 
80 =, 
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International boundary 


e 
© 
I—-—L-4 Railroad 


River 
О Group of producing mines or wells 
( J Undeveloped significant resource 
Seo table for mineral symbols. 
Underlined symbol indicates plant. 
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AREA 163,270 km? POPULATION 416,300 


Onverwacht 
Zanderij 


Kwakoegron 


Au 
Brownsweg 


‚ Brokopondo 
| Afobaka 


Bakhuis 
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Benzdorp € 
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LEGEND 
— [nternational boundary 
=» сирен» international boundary indefinite 
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[—4—4—4 Railroad 
Road 
M. River 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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International boundary 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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Viscaria 
Kiruna 
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ө 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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=- ~ = = Crude petroleum pipeline 
eeeeceecee Natural gas pipeline 
Group of producing mines or wells 
See table for mineral symbols. 
Underlined symbol indicates plant. 
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——9 05 жэй 
= 4 LANYU 
See table for mineral symbols. 22° | 
Underlined symbol indicates plant. o 22° 
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= = — 7 Autonomous oblast (AO) boundary 
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9 Oblast center 
О Autonomous oblast (AO) center 
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Road 
River 


“Area with no oblast-level administrative divisions, 
where rayons are under direct republic 
jurisdiction. 


An oblast is named only when its name differs 
from that of its administrative center. 


Names and boundries of administrative divisions 
of Tajikistan are not available. 


The boundary representations and names shown 
fcr Tajikistan are not necessarily authoritative. 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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TRINIDAD AND TOBAGO 
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See table for mineral symbols. 5 
Underlined symbol indicates plant. M E 
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= = = Crude petroleum pipeline 
eeeeceeee Natural gas pipeline 
Group of producing mines or wells 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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LEGEND 
International boundary 
— -—— Oblast boundary 

® Capital 

О Oblast center 

© City 
Rest Railroad 
Road 
River 


*Area with no oblast-level administrative divisions, where 
rayons are under direct republic jurisdiction. 


An oblast is named only when its name differs from that of its 
administrative center. 


Names and boundaries of administrative divisions 
of Turkmenistan are not available. 


The boundary representations and names shown 
for Turkmenistan are not necessarily authoritative. 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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Group of producing mines or wells 
( ) Undeveloped significant resource 


a i 


See tablé for mineral symbols. 
Underlined symbol indicates plant. 
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LEGEND 
International boundary 
Autonomous republic (ASSR) or oblast boundary 
Capital 

Autonomous republic (ASSR) or oblast center 
City 

Railroad 


Pan River 
Port 


fece; 


An oblast is named only when its name differs from that of its 
administrative center 


See table for mineral symbols. 
Underlined symbol indicates plant. 


Names and boundaries of administrative divisions 
of Ukraine are not available. 


The boundary representations and names shown 
for Ukraine are not necessarily authoritative. 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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See table for mineral symbols. a м 
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URUGUAY 


AREA 176,000 km? POPULATION 3.1 million 


Bella Union 


Salto 
hydroelectric project 


Tacuarembó 


Au 


Lago Rincón Treinta y Tre 


Mercedes del Bonete 


LEGEND 
— International boundary 
Capital 
e City 
Rett Railroad 
Road 
River 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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UZBEKISTAN 


^ LEGEND 
— international boundary 
— — Autonomous republic or oblast boundary 
Capital 
Autonomous republic (ASSR) or oblast center 


An oblast is named only when its name differs from that of its 
administrative center. 


See table for mineral symbols. 

Underlined symbol indicates plant. 

Name and boundaries of administrative divisions 
of Uzbekistan are not available. 

The boundary representations and names shown 
for Uzbekistan are not necessarily authoritative. 
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= — = «s Crude petroleum pipeline 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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See table for mineral symbols. 
Underlined symbol indicates plant. 
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Group of producing mines or wells 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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— — — = Crude petroleum pipeline 
О Group of producing mines or wells 


See table for mineral symbols. 
Underlined symbol indicates plant. 
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Kariba 
\. ө Karoi 
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(Au) e Kwekwe 
Fe (с) e 
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Glenclova 
e Ве 
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Ni Masvingo 


Zvishavane 


Nicholson 


LEGEND 
International boundary 


Railroad 
О Group of producing mines or wells 
( ) Undeveloped significant resources 


See table for mineral symbols. 
Underlined symbol indicates plant. 


The boundary representations and names shown 
for Latvia are not necessarily authoritative. 
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